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1. VISION & MISSION OF THE DEPARTMENT
Vision:

To produce globally competent and industry ready graduates in Computer Science & Engineering by  imparting quality education with a know-how of cutting edge technology and holistic personality

Mission:

1. To offer high quality education in Computer Science & Engineering in order to build core competence for the graduates by laying solid foundation in Applied Mathematics, and program framework with a focus on concept building

2. The department promotes excellence in teaching, research, and collaborative activities to prepare graduates for professional career or higher studies

3. Creating intellectual environment for developing logical skills and problem solving strategies, thus to develop, able and proficient computer engineer to compete in the current global scenario.
2. LIST OF PEO’s & LIST PO’s
	PEO’S
	LIST OF Program Educational Objectives (PEO’s) 

	PEO:1
	Excel in professional career or higher education by acquiring knowledge in mathematical, computing and engineering principles.

	PE0:2
	To provide intellectual environment for analyzing and designing computing systems for technical needs

	PE0:3
	Exhibit professionalism, multidisciplinary teamwork and adapt to current trends by engaging in lifelong learning and practice their profession with legal and ethical responsibilities

	PO No.
	LIST OF Program Outcomes (PO’s)

	PO1
	 An ability to apply knowledge of computing, mathematics, science and engineering fundamentals appropriate to the discipline.

	PO2
	An  ability  to  analyze  a  problem,  and  identify  and  formulate  the  computing  requirements appropriate to its solution.

	PO3
	An  ability  to  design,  implement,  and  evaluate  a  computer-based  system, process,  component,  or  program  to  meet  desired  needs  with  appropriate consideration  for  public  health  and  safety,  cultural,  societal  and environmental considerations.

	PO4
	An  ability  to  design  and  conduct  experiments,  as  well  as  to  analyze  and interpret data.

	PO5
	An  ability  to  use  current  techniques,  skills,  and  modern  tools  necessary for computing practice.

	PO6
	An ability to analyze the local and global impact of computing on individuals, organizations, and society.

	PO7
	Knowledge of contemporary issues.

	PO8
	An understanding of professional, ethical, legal, security and social issues and responsibilities.

	PO9
	An ability to function effectively individually and on teams, including diverse and multidisciplinary, to accomplish a common goal.

	PO10
	An ability to communicate effectively with a range of audiences.

	PO11
	An understanding of engineering and management principles and apply these to one’s own work, as a member and leader in a team, to manage projects.

	PO12
	Recognition of the need for  and  an  ability  to  engage  in  continuing professional development.


3.DEPARTMENT PROFILE

Introduction: The Department of Computer Science and Engineering was established in the year 2010 and offers both UG and PG programs under the JNTU Hyderabad. The Department has good infrastructural facilities apart from good faculty strength to impart high quality education in the changing technological and social scenario so as to make the students prepare for the students prepare for the global challenges.

Academic Programs: The four year B.Tech CSE program has an intake of 240 and two year M.Tech CSE has an intake of 24.

Faculty: The Department currently has 63 faculty members. Faculty pursuing research has interest which spams a hide range of problems of interest to industry and society. Areas of research interest s DWDM, Grid Computing & Cloud Computing, Department regularly conduct Seminars, workshops for the students to keep them updated under the association staff development programmes are being conducted to keep updated the faculty member.
Computer Facility: Department has server with configuration G630/2GBRAM/500GBHDD/18.5 and 340 systems of configuration G41/SFF/INTELG41 CHIPSET MBD/DUAL CORE E5800 3.2GHZ 2MB CACHE 800MHZ/2GB DDR3-2DIMM SLOT/320GB SATA HDD/10/100/1000 LAN/MULTIMEDIA to meet the teaching and research needs of students and faculty. All the systems are connected in a LAN with internet facility of 80 MBPS.
4. UNIVERSITY REGULATIONS
JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

(Established by Andhra Pradesh Act No.30 of 2008)

Kukatpally, Hyderabad – 500 085, Andhra Pradesh (India)

ACADEMIC REGULATIONS R15 FOR B. TECH. (REGULAR)

Applicable for the students of B. Tech. (Regular) from the Academic Year 2015-16 and onwards

1. Award of B. Tech. Degree
A student will be declared eligible for the award of B. Tech. Degree if he fulfils the following academic regulations:

1.1 The candidate shall pursue a course of study for not less than four academic years and not more than eight academic years.

1.2 After eight academic years of course of study, the candidate is permitted to write the examinations for two more years.

1.3 The candidate shall register for 224 credits and secure 216 credits. The student can avail exemption of two subjects upto 8 credits, that is, one open elective and one elective subject or
two elective subjects, with compulsory subjects as listed in Table-1.

	
	Table 1: Compulsory Subjects

	Serial Number
	
	Subject Particulars

	1
	
	All practical subjects

	
	
	

	2
	
	Industry oriented mini project

	3
	
	Comprehensive Viva-Voce

	4
	
	Seminar

	5
	
	Project work


2. The students, who fail to fulfill all the academic requirements for the award of the degree within ten academic years from the year of their admission, shall forfeit their seats in B. Tech. course.

3   Courses of study
The following courses of study are offered at present as specializations for the B. Tech. Course:
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4.Credits 
	
	I Year
	
	Semester

	

	
	
	
	Periods\week 
	credits

	Theory
	03+1/03
	06
	04


	04



	
	02
	04
	-
	-

	Practical
	03


	04
	03
	02

	Drawing
	02+03
	06
	03

06 
	02

04

	Mini Project
	-


	-
	-
	02

	Comprehensive Viva, Voce
	-
	-
	-
	02

	Seminar
	-
	-
	06
	02

	Project
	-
	-
	15
	10


5 Distribution and Weightage of Marks
5.1 The performance of a student in each semester or I year shall be evaluated subject-wise for a maximum of 100 marks for a theory and 75 marks for a practical subject. In addition, industry-oriented mini-project, seminar and project work shall be evaluated for 50, 50 and 200 marks, respectively.

5.2 For theory subjects the distribution shall be 25 marks for Internal Evaluation and 75 marks for the End-Examination.

5.3 For theory subjects, during a semester there shall be 2 mid-term examinations. Each mid- term examination consists of one objective paper, one essay paper and one assignment. The objective paper and the essay paper shall be for 10 marks each with a total duration of 1 hour 20 minutes (20 minutes for objective and 60 minutes for essay paper). The Objective paper is set with 20 bits of multiple choice, fill-in the blanks and matching type of questions for a total of 10 marks. The essay paper shall contain 4 full questions (one from each unit) out of which, the student has to answer 2 questions, each carrying 5 marks. While the first mid-term examination shall be conducted on 1 to 2.5 units of the syllabus, the second mid-term examination shall be conducted on 2.5 to 5 units. Five (5) marks are allocated for Assignments (as specified by the subject teacher concerned). The first Assignment should be submitted before the conduct of the first mid-examination, and the second Assignment should be submitted before the conduct of the second mid-examination. The total marks secured by the student in each mid-term examination are evaluated for 25 marks, and the average of the two mid-term examinations shall be taken as the final marks secured by each candidate. However, in the I year, there shall be 3 mid term examinations, each for 25 marks, along with 3 assignments in a similar pattern as above (1st mid shall be from Unit-I, 2nd mid shall be 2 &3 Units and 3rd mid shall be 4 & 5 Units) and the average marks of the examinations secured (each evaluated for a total of 25 marks) in each subject shall be considered to be final marks for the internals/sessionals. If any candidate is absent from any subject of a mid-term

examination, an on-line test will be conducted for him by the University.

The details of the Question Paper pattern is as follows:

· The End semesters Examination will be conducted for 75 marks which consists of two parts viz. i). Part-A for 25 marks, ii). Part –B for 50 marks.
· Part-A is compulsory question which consists of ten sub-questions. The first five sub-questions are from each unit and carries 2 marks each. The next five sub-questions are one from each unit and carries 3 marks each.
· Part-B consists of five Questions (numbered from 2 to 6) carrying 10 marks each. Each of these questions is from one unit and may contain sub-questions. For each question there will be an “either” “or” choice (that means there will be two questions from each unit and the student should answer any one question)
5.4 For practical subjects there shall be a continuous evaluation during a semester for 25 sessional marks and 50 end semester examination marks. Out of the 25 marks for internal evaluation, day-to-day work in the laboratory shall be evaluated for 15 marks and internal practical examination shall be evaluated for 10 marks conducted by the laboratory teacher concerned. The end semester examination shall be conducted with an external examiner and the laboratory teacher. The external examiner shall be appointed from the clusters of colleges which are decided by the examination branch of the University.

5.5 For the subject having design and/or drawing, (such as Engineering Graphics, Engineering Drawing, Machine Drawing) and Estimation, the distribution shall be 25 marks for internal evaluation (15 marks for day-to-day work and 10 marks for internal tests) and 75 marks for end semester examination. There shall be two internal tests in a Semester and the average of the two shall be considered for the award of marks for internal tests. However, in the I year class, there shall be three tests and the average will be taken into consideration.

5.6 There shall be an industry-oriented Mini-Project, in collaboration with an industry of their specialization, to be taken up during the vacation after III year II Semester examination. However, the mini-project and its report shall be evaluated along with the project work in IV year II Semester. The industry oriented mini-project shall be submitted in a report form and presented before the committee. It shall be evaluated for 50 marks. The committee consists of an external examiner, head of the department, the supervisor of the mini-project and a senior faculty member of the department. There shall be no internal marks for industry-oriented mini-project.

5.7 There shall be a seminar presentation in IV year II Semester. For the seminar, the student shall collect the information on a specialized topic and prepare a technical report, showing his understanding of the topic, and submit it to the department. It shall be evaluated by the departmental committee consisting of head of the department, seminar supervisor and a senior faculty member. The seminar report shall be evaluated for 50 marks. There shall be no external examination for the seminar.

5.8 There shall be a Comprehensive Viva-Voce in IV year II semester. The Comprehensive Viva-Voce will be conducted by a Committee consisting of Head of the Department and two Senior Faculty members of the Department. The Comprehensive Viva-Voce is intended to assess the student’s understanding of the subjects he studied during the B. Tech. course of study. The Comprehensive Viva-Voce is evaluated for 100 marks by the Committee. There are no internal marks for the Comprehensive Viva-Voce.

5.9 Out of a total of 200 marks for the project work, 50 marks shall be allotted for Internal Evaluation and 150 marks for the End Semester Examination (Viva Voce). The End Semester Examination of the project work shall be conducted by the same committee as appointed for the industry-oriented mini-project. In addition, the project supervisor shall also be included in the committee. The topics for industry oriented mini project, seminar and project work shall be different from one another. The evaluation of project work shall be made at the end of the IV year. The Internal Evaluation shall be on the basis of two seminars given by each student on the topic of his project.

5.10 The Laboratory marks and the sessional marks awarded by the College are subject to scrutiny and scaling by the University wherever necessary. In such cases, the sessional and laboratory marks awarded by the College will be referred to a Committee. The Committee will arrive at a scaling factor and the marks will be scaled accordingly. The recommendations of the Committee are final and binding. The laboratory records and internal test papers shall be preserved in the respective institutions as per the University rules and produced before the Committees of the University as and when asked for.

6 Attendance Requirements
6.1 A student is eligible to write the University examinations only if he acquires a minimum of 75% of attendance in aggregate of all the subjects.

6.2 Condonation of shortage of attendance in aggregate up to 10% (65% and above and below 75%) in each semester or I year may be granted by the College Academic Committee

6.3 Shortage of Attendance below 65% in aggregate shall not be condoned.

6.4 A student who is short of attendance in semester / I year may seek re-admission into that semester/I year when offered within 4 weeks from the date of the commencement of class work.

6.5 Students whose shortage of attendance is not condoned in any semester/I year are not eligible to write their end semester examination of that class and their registration stands cancelled.

6.6 A stipulated fee shall be payable towards condonation of shortage of attendance.

6.7 A student will be promoted to the next semester if he satisfies the attendance requirement of the present semester/I year, as applicable, including the days of attendance in sports, games, NCC and NSS activities.

6.8 If any candidate fulfills the attendance requirement in the present semester or I year, he shall not be eligible for readmission into the same class.

7 Minimum Academic Requirements
The following academic requirements have to be satisfied in addition to the attendance requirements mentioned in item no.6.

7.1 A student is deemed to have satisfied the minimum academic requirements if he has earned the credits allotted to each theory/practical design/drawing subject/project and secures not less than 35% of marks in the end semester exam, and minimum 40% of marks in the sum total of the mid-term and end semester exams.

1. A student will not be promoted from I Year to II Year unless he fulfills the academic requirement of 28 credits out of 56 credits of I year from all the examinations and secures prescribed minimum attendance in I year.

2. A student will not be promoted from II year to III year unless he fulfills the academic requirement of 50 credits out of 84 credits up to II year I semester or 68 credits out of 112 credits upto II year II Semester, from all the examinations, whether or not the candidate takes the examinations and

secures prescribed minimum attendance in II year II semester.

1. A student shall be promoted from III year to IV year only if he fulfills the academic requirements of 84 credits out of 140 credits up to III year I semester or 100 credits out of 168 credits upto III Year II Semester from all the examinations, whether or not the candidate takes the examinations and secures prescribed minimum attendance in III year II semester.

2. A student shall register and put up minimum attendance in all 224 credits and earn 216 credits. Marks obtained in the best 216 credits shall be considered for the calculation of percentage of marks.

3. Students who fail to earn 216 credits as indicated in the course structure within ten academic years (8 years of study + 2 years additionally for appearing for exams only) from the year of their admission, shall forfeit their seat in B.Tech. course and their admission stands cancelled.

8. Course pattern
1. The entire course of study is for four academic years. I year shall be on yearly pattern and II, III and IV years on semester pattern.

2. A student, eligible to appear for the end examination in a subject, but absent from it or has failed in the end semester examination, may write the exam in that subject during the period of supplementary exams.

3. When a student is detained for lack of credits/shortage of attendance, he may be re-admitted into the next semester/year. However, the academic regulations under which he was first admitted, shall continues to be applicable to him.

9.Award of Class
	Class Awarded
	% of marks to be secured
	

	First Class with Distinction
	70% and above
	

	First Class
	Below 70 but not less than 

60%
	

	Second Class
	Below 60% but not less than 50%
	

	Pass Class
	Below 50% but not less than 40%
	


The marks obtained in internal evaluation and end semester / I year examination shall be shown separately

in the memorandum of marks..

10
Minimum Instruction Days

The minimum instruction days for each semester/I year shall be 90/180 days.

11 There shall be no branch transfers after the completion of the admission process.

12  There shall be no transfer from one college/stream to another within the Constituent Colleges and Units of Jawaharlal Nehru Technological University Hyderabad.

13  WITHHOLDING OF RESULTS
If the student has not paid the dues, if any, to the university or if any case of indiscipline is pending against him, the result of the student will be withheld and he will not be allowed into the next semester. His degree will be withheld in such cases.

14 TRANSITORY REGULATIONS
Discontinued, detained, or failed candidates are eligible for readmission as and when next offered.

After the revision of the regulations, the students of the previous batches will be given two chances for passing in their failed subjects, one supplementary and the other regular. If the students cannot clear the subjects in the given two chances, they shall be given equivalent subjects as per the revised regulations which they have to pass in order to obtain the required number of credits.

In case of transferred students from other Universities, the credits shall be transferred to JNTUH as per the academic regulations and course structure of the JNTUH.

15
General
Wherever the words “he”, “him”, “his”, occur in the regulations, they include “she”, “her”, “hers”.

The academic regulation should be read as a whole for the purpose of any interpretation.

In case of any doubt or ambiguity in the interpretation of the above rules, the decision of the Vice-Chancellor is final.

1. The University may change or amend the academic regulations or syllabi at any time and the changes or amendments made shall be applicable to all the students with effect from the dates notified by the University.

2. The students seeking transfer to colleges affiliated to JNTUH from various other Universities/Institutions, have to pass the failed subjects which are equivalent to the subjects of JNTUH, and also pass the subjects of JNTUH which the candidates have not studied at the earlier Institution on their own without the right to sessional marks. Further, though the students have passed

some of the subjects at the earlier institutions, if the same subjects are prescribed in different semesters of JNTUH, the candidates have to study those subjects in JNTUH in spite of the fact that those subjects are repeated.

MALPRACTICES RULES

DISCIPLINARY ACTION FOR / IMPROPER CONDUCT IN EXAMINATIONS
	
	Nature of Malpractices/Improper conduct


	Punishment

	
	If the candidate:


	

	1. (a)
	Possesses or keeps accessible in examination

hall, any paper, note book, programmable

calculators, Cell phones, pager, palm computers

or any other form of material concerned with or

related to the subject of the examination (theory

or practical) in which he is appearing but has not

made use of (material shall include any marks

on the body of the candidate which can be used

as an aid in the subject of the examination)
	Expulsion from the examination hall and cancellation of

the performance in that subject only.

	(b)
	Gives assistance or guidance or receives it from

any other candidate orally or by any other body

language methods or communicates through cell

phones with any candidate or persons in or

outside the exam hall in respect of any matter.
	Expulsion from the examination hall and cancellation of

the performance in that subject only of all the candidates

involved. In case of an outsider, he will be handed over

to the police and a case is registered against him.

	2
	Has copied in the examination hall from any

paper, book, programmable calculators, palm

computers or any other form of material relevant

to the subject of the examination (theory or

practical) in which the candidate is appearing
	Expulsion from the examination hall and cancellation of

the performance in that subject and all other subjects the

candidate has already appeared including practical

examinations and project work and shall not be permitted

to appear for the remaining examinations of the subjects

of that Semester/year.

The Hall Ticket of the candidate is to be cancelled and

sent to the University

	3
	Impersonates any other candidate in connection

with the examination.
	The candidate who has impersonated shall be expelled from examination hall. The candidate is also debarred and forfeits the seat. The performance of the original candidate who has been impersonated, shall be cancelled in all the subjects of the examination (including practicals and project work) already appeared and shall not be allowed to appear for examinations of the remaining subjects of that semester/year. The candidate is also debarred for two consecutive semesters from class work and all University examinations. The continuation of the course by the candidate is subject to the academic regulations in connection with forfeiture of seat. If the imposter is an outsider, he will be handed over to the police and a case is registered against him.

	4
	Smuggles in the Answer book or additional sheet or takes out or arranges to send out the question paper during the examination or answer book or additional sheet, during or after the examination.


	Expulsion from the examination hall and cancellation of performance in that subject and all the other subjects the candidate has already appeared including practical examinations and project work and shall not be permitted for the remaining examinations of the subjects of that semester/year. The candidate is also debarred for two consecutive semesters from class work and all University examinations. The continuation of the course by the candidate is subject to the academic regulations in connection with forfeiture of seat.



	5
	Uses objectionable, abusive or offensive language in the answer paper or in letters to the examiners or writes to the examiner requesting him to award pass marks.


	Cancellation of the performance in that subject.



	6


	Refuses to obey the orders of the Chief

Superintendent/Assistant – Superintendent / any

officer on duty or misbehaves or creates

disturbance of any kind in and around the

examination hall or organizes a walk out or

instigates others to walk out, or threatens the

officer-in charge or any person on duty in or

outside the examination hall of any injury to his

person or to any of his relations whether by

words, either spoken or written or by signs or by visible representation, assaults the officer-incharge,

or any person on duty in or outside the

examination hall or any of his relations, or

indulges in any other act of misconduct or

mischief which result in damage to or

destruction of property in the examination hall or

any part of the College campus or engages in

any other act which in the opinion of the officer

on duty amounts to use of unfair means or

misconduct or has the tendency to disrupt the

orderly conduct of the examination.
	In case of students of the college, they shall be expelled

from examination halls and cancellation of their

performance in that subject and all other subjects the

candidate(s) has (have) already appeared and shall not

be permitted to appear for the remaining examinations of

the subjects of that semester/year. The candidates also

are debarred and forfeit their seats. In case of outsiders,

they will be handed over to the police and a police case

is registered against them.

	7
	Leaves the exam hall taking away answer script

or intentionally tears of the script or any part

thereof inside or outside the examination hall.
	Expulsion from the examination hall and cancellation of

performance in that subject and all the other subjects the

candidate has already appeared including practical

examinations and project work and shall not be permitted

for the remaining examinations of the subjects of that

semester/year. The candidate is also debarred for two

consecutive semesters from class work and all University

examinations. The continuation of the course by the

candidate is subject to the academic regulations in

connection with forfeiture of seat.

	8
	Possess any lethal weapon or firearm in the

examination hall.
	Expulsion from the examination hall and cancellation of

the performance in that subject and all other subjects the

candidate has already appeared including practical

examinations and project work and shall not be permitted

for the remaining examinations of the subjects of that

semester/year. The candidate is also debarred and

forfeits the seat.

	9
	If student of the college, who is not a candidate

for the particular examination or any person not

connected with the college indulges in any

malpractice or improper conduct mentioned in

clause 6 to 8.
	Student of the colleges expulsion from the examination

hall and cancellation of the performance in that subject

and all other subjects the candidate has already

appeared including practical examinations and project

work and shall not be permitted for the remaining

examinations of the subjects of that semester/year. The

candidate is also debarred and forfeits the seat.

Person(s) who do not belong to the College will be

handed over to police and, a police case will be

registered against them.

	10
	Comes in a drunken condition to the

examination hall.
	Expulsion from the examination hall and cancellation of

the performance in that subject and all other subjects the

candidate has already appeared including practical

examinations and project work and shall not be permitted

for the remaining examinations of the subjects of that

semester/year.

	11
	Copying detected on the basis of internal

evidence, such as, during valuation or during

special scrutiny.
	Cancellation of the performance in that subject and all

other subjects the candidate has appeared including

practical examinations and project work of that

semester/year examinations

	12
	If any malpractice is detected which is not

covered in the above clauses 1 to 11 shall be

reported to the University for further action to

award suitable punishment
	


Malpractices identified by squad or special invigilators

1. Punishments to the candidates as per the above guidelines.

2. Punishment for institutions : (if the squad reports that the college is also involved in encouraging

malpractices)

(i) A show cause notice shall be issued to the college.

(ii) Impose a suitable fine on the college.

      (iii) Shifting the examination centre from the college to another college for a specific period of not less than

one year.
ACADEMIC REGULATIONS R15 FOR B. TECH. (LATERAL ENTRY SCHEME)

Applicable for the students admitted into II year B. Tech. (LES) from the Academic Year 2015-16 and onwards

1. Eligibility for award of B. Tech. Degree (LES)
The LES candidates shall pursue a course of study for not less than three academic years and not more than six academic years.

1. They shall be permitted to write the examinations for two more years after six academic years of course work.

1. The candidate shall register for 168 credits and secure 160 credits from II to IV year B.Tech. Program (LES). The student can avail exemption of two subjects upto 8 credits, that is, one open elective and one elective subject or two elective subjects for the award of B.Tech. degree with compulsory

subjects as listed in Table-1.

	
	Table 1: Compulsory Subjects

	Serial Number
	
	Subject Particulars

	1
	
	All practical subjects

	2
	
	Industry oriented mini project

	3
	
	Comprehensive Viva-Voce

	4
	
	Seminar

	5
	
	Project work


The students, who fail to fulfil the requirement for the award of the degree in 8 consecutive academic

years (6 years of study + 2 years additionally for appearing exams only) from the year of admission,

shall forfeit their seats.

4. The attendance regulations of B. Tech. (Regular) shall be applicable to B.Tech. (LES).

5. Promotion Rule

5.1 A student will not be promoted from II year to III year unless he fulfills the academic requirement

of 17 credits out of 28 credits in II year I semester or 34 credits out of 56 credits upto II year IISemester, from all the examinations, whether or not the candidate takes the examinations and  secures prescribed minimum attendance in II year II semester.

5.2 A student shall be promoted from III year to IV year only if he fulfills the academic requirements

of 50 credits out of 84 credits up to III year I semester or 68 credits out of 112 credits upto III Year II Semester from all the examinations, whether or not the candidate takes the examinationsand secures prescribed minimum attendance in III year II semester.

6. Award of Class

After a student has satisfied the requirement prescribed for the completion of the program and is eligible

for the award of B. Tech. Degree, he shall be placed in one of the following four classes:
5. Academic Calendar by JNTU
The Academic Calendar for Il, Ill and IV years of B. Tech and B. Pharmacy I & Il Semester (Regular) for the academic year 2016-17 is approved. The details are as follows:
I Semester:
[image: image1.emf]
6. EVENT PLANNER
	S.NO
	Date & Month
	Name of the Event

	1
	22/05/17
	Mini Project Work for III rd II Semester

	2


	12/07/17
	Commencement  of  B.Tech Class work

	3
	28/07/17
	Mini Project Submission

	4
	20/08/17
	CSI Student chapter Renewals  for Students and Staff

	5
	19/8/17
	Guest Lecture for II Year

	6
	26/08/17
	Guest Lecture for III Year

	7
	09/09/17
	Guest Lecture for IV Year

	8
	05/07/17  -10/07/17
	I st  Workshop

	9
	06/09/17-08/09/17
	I Mid Term Exams for II,III,IV Years

	10
	05/09/17
	Teachers day

	11
	11/09/17-16/09/17
	II Workshop

	12
	15/09/17
	Engineers Day

	13
	25/09/17-30/09/17
	Dussehra  Holidays

	14
	09/10/17-13/10/17
	WEBINAR

	15
	23/10/17-25/10/17
	FDP

	16
	08/11/17-10/11/17
	II Mid Term Exams for II,III,IV Years

	17
	13/11/17-18/11/17
	Preparation and Practical Exams

	18
	20/11/17-12/12/17
	End Semester Examinations

	19
	20/11/17-12/12/17
	Supply Exams

	20
	14/12/17
	Commencement of B-TECH II Sem Class work


7. LIST OF SUBJECTS/LABS
	S.No.
	Subject/Lab Name

	1
	Data Structures through C++

	2
	OOPS Through JAVA

	3
	Digital Logic Design

	4
	Environmental Science

	5
	Mathematical Foundations For computer Science

	6
	Mathematics IV

	7
	Data Structures through C++ Lab

	8
	OOPS Through JAVA Lab


8.SUBJECT PLANNER
ACEDAMIC PLANNER
FOR

“DATA STRUCTURES THROUGH C++”
 Department of
Computer Science & Engineering 
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1. DEPARTMENT VISION & MISSION

VISION:

To  produce globally competent and industry ready graduates in Computer Science & Engineering by imparting quality education with a know-how of cutting edge technology and holistic personality.

MISSION:
M1. To offer high quality education in Computer Science & Engineering  in order  to  build core competence for the students  by laying solid foundation in Applied Mathematics,   and program framework with a focus on concept building.

M2.  The  department  promotes  excellence  in  teaching,  research, and collaborative  activities  to prepare  students  for  professional  career  or  higher studies.

M3.   Creating intellectual environment for developing logical skills and problem solving strategies, thus to develop, able and proficient computer engineer to compete in the current global scenario.
2. LIST OF PEOS, POS & PSOs

2.1 PROGRAM EDUCATIONAL OBJECTIVES (PEO):

PEO 1: Excel  in  professional  career  or  higher  education  by  acquiring  knowledge  in mathematical, computing and engineering principles.

PEO 2: To provide intellectual environment for analyzing and designing computing systems for technical problems socially and economically.

PEO 3: Exhibit professionalism, multidisciplinary teamwork and adapt to current trends by engaging in lifelong learning and practice their profession with legal and ethical responsibilities.

2.2 .PROGRAM OUTCOMES:
· PO1.  Engineering Knowledge:

An ability to apply knowledge of computing, mathematics, science and engineering fundamentals appropriate to the discipline.

· PO2.Problem Analysis:

An  ability  to  analyze  a  problem,  and  identify  and  formulate  the  computing  requirements appropriate to its solution.

· PO3.Design/Development Of Solutions: 
An  ability  to  design,  implement,  and  evaluate  a  computer-based  system, process,  component,  or  program  to  meet  desired  needs  with  appropriate consideration  for  public  health  and  safety,  cultural,  societal  and environmental considerations.

· PO4.  Conduct Investigations Of Computer Programs: 
An  ability  to  design  and  conduct  experiments,  as  well  as  to  analyze  and interpret data.

· PO5.  Modern Tool Usage: 
An  ability  to  use  current  techniques,  skills,  and  modern  tools  necessary for computing practice.

· PO6.The Engineer And Society: 
An ability to analyze the local and global impact of computing on individuals, organizations, and society.

· PO7.  Environment And Sustainability:
 Knowledge of contemporary issues.

· PO8. Ethics:

An understanding of professional, ethical, legal, security and social issues and responsibilities.
· PO9.  Individual And Team Work;
 An ability to function effectively individually and on teams, including diverse and multidisciplinary, to accomplish a common goal.

· PO10.  Communication:

 An ability to communicate effectively with a range of audiences.

· PO11.  Project Management And Finance :

An understanding of engineering and management principles and apply these to one’s own work, as a member and leader in a team, to manage projects.

· PO12.life long-learning:

 Recognition  of  the  need  for  and  an  ability  to  engage  in  continuing professional development.
2.3. PROGRAM SPECIFIC OUTCOMES (PSO’s)
	PSO1:
	Professional Skills and Foundations of Software development: Ability to analyze, design and develop applications by adopting the dynamic nature of Software developments.

	PSO2:
	Applications of Computing and Research Ability: Ability to use knowledge in cutting edge technologies in identifying research gaps and to render solutions with innovative ideas.


3. LIST OF CO’s (ACTION VERBS AS PER BLOOM'S TAXONOMY)
COURSE OUTCOMES:
	C311.1.
	Define the basic concepts of  C++ and Algorithms and Explain about Linear Data Structures Linked Lists.


	C311.2 
	Explain  Linear Data Structures Stack and Queue


	C311.3 
	Explain  Non Linear Data Structures Trees and Graphs


	C311.4.
	 Demonstrate and Compare  various Searching , Sorting and Hashing techniques


	C311.5 
	Explain  Binary Search Trees ,AVL trees , Red Black tress  and Demonstrate
 Pattern matching algorithms



	PSO1
	Professional Skills and Foundations of Software development: Ability to analyze,

design and develop applications by adopting the dynamic nature of Software developments


	PSO2
	Applications of Computing and Research Ability: Ability to use knowledge in cutting edge technologies



4. SYLLABUS COPY
JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
   III Year B.Tech. CSE-II Sem
UNIT-1
C++ Programming Concepts: Review of C, input and output in C++, functions in C++-

value parameters, reference parameters, Parameter passing, function overloading, function

templates, Exceptions-throwing an exception and handling an exception, arrays, pointers,

new and delete operators, class and object, access specifiers , friend functions, constructors

and destructor, Operator overloading, class templates, Inheritance and Polymorphism..

Basic Concepts - Data objects and Structures, Algorithm Specification-Introduction,

Recursive algorithms, Data Abstraction, Performance analysis- time complexity and space

complexity, Asymptotic Notation-Big O, Omega and Theta notations, Complexity Analysis

Examples, Introduction to Linear and Non Linear data structures.
UNIT-2

Representation of single, two dimensional arrays, sparse matrices-array and linked

representations.

Linear list ADT-array representation and linked representation, Singly Linked Lists-

Operations-Insertion, Deletion, Circularly linked lists-Operations for Circularly linked lists,

Doubly Linked Lists- Operations- Insertion, Deletion.

Stack ADT, definition, array and linked implementations, applications-infix to postfix

conversion, Postfix expression evaluation, recursion implementation, Queue ADT, definition,
array and linked Implementations, Circular queues-Insertion and deletion operations.
UNIT-3

Trees – definition, terminology, Binary trees-definition, Properties of Binary Trees, Binary

Tree ADT, representation of Binary Trees-array and linked representations, Binary Tree

traversals, Threaded binary trees, Priority Queues –Definition and applications, Max Priority

Queue ADT-implementation-Max Heap-Definition, Insertion into a Max Heap, Deletion

from a Max Heap.
UNIT-4

Searching - Linear Search, Binary Search, Hashing-Introduction, hash tables, hash functions,

Overflow Handling, Comparison of Searching methods.

Sorting-Insertion Sort, Selection Sort, Radix Sort, Quick sort, Heap Sort, Merge sort,

Comparison of Sorting methods.
UNIT-5

Graphs–Definitions, Terminology, Applications and more definitions, Properties, Graph

ADT, Graph Representations- Adjacency matrix, Adjacency lists, Graph Search methods -

DFS and BFS, Complexity analysis,

Search Trees-Binary Search Tree ADT, Definition, Operations- Searching, Insertion and

Deletion, Balanced search trees-AVL Trees-Definition and Examples only, B-Trees-

Definition and Examples only, Red-Black Trees-Definitions and Examples only, Comparison

of Search Trees.
Suggest Books

    Text Books:

1. Data structures, Algorithms and Applications in C++, 2nd Edition, Sartaj Sahni,

Universities Press.

2. Data structures and Algorithms in C++, Adam Drozdek, 4th edition, Cengage learning.
References:

1. Data structures with C++, J. Hubbard, Schaum’s outlines, TMH.

2. Data structures and Algorithms in C++, M.T. Goodrich, R. Tamassia and D. Mount,

Wiley India.

3. Data structures and Algorithm Analysis in C++, 3rd edition, M. A. Weiss, Pearson.

4. Classic Data Structures, D. Samanta, 2nd edition, PHI.
5. SESSION PLAN

	S.No
	Topics and / Sub-Topics Covered
	Lecture No.
	Text /  Reference book
	Teaching aids  BB/LCD

	UNIT-1

	1
	Review of C, input and output in C++,
	L1,L2
	T1
	LCD/BB

	2
	Parameter passing, function  and operator overloading
	L3
	T1
	LCD/BB

	3
	Exceptions
	L4
	T1
	LCD/BB

	4
	Arrays, pointers,new and delete operators
	L5
	T1
	LCD/BB

	5
	class and object, access specifiers , friend functions
	L6
	T1
	LCD/BB

	6
	Constructors and destructor
	L7
	T1
	LCD/BB

	7
	Templates
	L8
	T1
	LCD/BB

	8
	Inheritance and Polymorphism
	L9,L10
	T1
	LCD/BB

	9
	Basic concepts- Algorithm Specification-Introduction, Recursive algorithms
	L11
	T1
	LCD/BB

	10
	Data Abstraction Performance
	L12
	T1
	LCD/BB

	11
	analysis- time complexity and space complexity
	
	
	

	12
	Asymptotic Notation-Big O, Omega and Theta notations
	L13,L14
	T2
	LCD/BB

	S.No
	Topics and / Sub-Topics Covered
	Lecture No.
	Text /  Reference book
	Teaching aids  BB/LCD

	UNI T-11

	1
	Singly Linked Lists-Operations-Insertion, Deletion, Concatenating singly linked lists
	L15,L16
	T2
	LCD/BB

	2
	Circularly linked lists-
	L17,L18
	T2
	LCD/BB

	
	Operations for Circularly linked lists, Doubly Linked Lists- Operations- Insertion, Deletion.
	
	
	

	3
	Representation of single, two dimensional arrays, sparse matrices-array and linked representations.
	L19,L20
	T1
	LCD/BB

	4
	Stack ADT, definition, operations, array and linked implementations in C
	L21,L22
	T1
	LCD/BB

	5
	applications-infix to postfix conversion,
	L23,L24
	T2
	LCD/BB

	
	Postfix expression evaluation, recursion implementation
	
	
	

	6
	Queue ADT, definition and operations ,array and linked
	L25,L26
	T1
	LCD/BB

	
	Implementations in C
	
	
	

	7
	Circular queues-Insertion and deletion operations, Implementation
	L27
	T2
	LCD/BB

	8
	Deque (Double ended queue)ADT,
	L28
	T1
	LCD/BB

	
	array and linked implementations in C.
	
	
	LCD/BB

	S.No
	Topics and / Sub-Topics Covered
	Lecture No.
	Text /  Reference book
	Teaching aids  BB/LCD

	UNIT-III
	 

	1
	Trees – Terminology, Representation of Trees
	L29,L30
	T1
	LCD/BB

	2
	Binary tree ADT, Properties of Binary Trees, Binary Tree
	L31,L32,L33
	T1
	LCD/BB

	
	Representations-array and linked representations
	
	
	

	3
	Binary Tree traversals, Threaded binary trees
	L34,L35,L36
	T2
	LCD/BB

	4
	Max Priority
	L37,L38
	T2
	LCD/BB

	
	Queue ADT-implementation
	
	
	

	5
	-Max Heap-Definition- Insertion, Deletion
	L39,L40
	T1
	LCD/BB

	S.No
	Topics and / Sub-Topics Covered
	Lecture No.
	Text /  Reference book
	Teaching aids  BB/LCD

	UNIT-IV

	1
	Searching- Linear Search, Binary Search
	L41,L42
	T1
	LCD/BB

	2
	Static Hashing-Introduction, hash tables, hash functions, Overflow
	L43,L44,L45
	T1
	LCD/BB

	
	Handling.
	
	
	

	3
	Insertion Sort, Selection Sort, Radix Sort, Quick sort, Heap Sort, Comparison of Sorting methods.
	L46,L47,L48+E9
	T2
	LCD/BB

	S.No
	Topics and / Sub-Topics Covered
	Lecture No.
	Text /  Reference book
	Teaching aids  BB/LCD

	UNIT-V

	1
	Graphs – Introduction, Definition, Terminology, Graph ADT, Graph Representations- Adjacency matrix,
	L49,L50,L51
	T2
	LCD/BB

	
	Adjacency lists
	
	
	

	2
	Graph traversals- DFS and BFS
	L52,L53
	T1
	LCD/BB

	3
	Binary Search Trees, Definition, Operations- Searching, Insertion and Deletion
	L54,L55
	T2
	LCD/BB

	4
	AVL Trees-
	L56,L57
	T2
	LCD/BB

	
	Definition and Examples
	
	
	

	5
	,B-Trees, Definition and Examples
	L58,L59
	T1
	LCD/BB

	6
	Introduction to Red-Black trees,  Comparison of Search Trees.
	L60,L61
	T1
	LCD/BB


NOTE:

 1. Any Subject in a Semester is suppose to be completed in 55 to 65 periods.      

 2. Each Period is of 50 minutes.

 3. Each unit duration & completion should be mentioned in the Remarks   

   Coloumn.

 4. List of Suggested books can be marked with Codes like T1, T2, R1, R2 etc.,.

6. ASSIGNMENT QUESTIONS
Unit -1

1. Write  both a recursive and an iterative c function to compute n!

2. The fibonacci numbers are defined as f0=0 f1=1 fi=f1+fi-2 for i>1 write  recursive and non recursive function to compute fi

3. Write a recursive function to compute a binomial coefficient then transform it into an equivalent  non recursive function

4. Write a recursive function solving towers Hanoi problem

5. Consider an array A[20, 10]. Assume 4 words per memory cell and the base address of array A is 100. Find the address of A[11, 5] assuming row major

storage. 

6. Obtain the indexing formula for lower right and upper-left triangular matrices using row major and column major , consider the cases of

i. Square matrix of order n*n;

ii. Non square matrix of order m*n m<>n

Unit -2

1. Convert the following infix expression into a postfix expression (Show steps)

(i)ABD/ E −FG H/ k
(ii) A B D/E −FG  

(iii) a bc d/e f g .

2 After obtaining the postfix expression on the above expressions reverse them into  infix expression using corresponding algorithm

Unit 3

1. A Binary tree has 9 nodes. The inorder and postorder traversals of the tree

yields the following sequence of nodes:

Inorder : 1 2 3 4 5 6 7 8 9
Postorder: 1 3 5 4 2 8 7 9 6
Draw the tree. Explain your algorithm. 
2. How will you represent a max-heap sequentially? Explain with an example.
3. Construct the binary tree for the following sequence of nodes in preorder and

inorder respectively.

Preorder : G, B, Q, A, C, K, F, P, D, E, R, H

Inorder: Q, B, K, C, F, A, G, P, E, D, H, R 
4. Give the algorithm to construct a binary tree where the yields of preorder and

post order traversal are given. 
5. Draw a picture of the directed graph specified below:

G = ( V, E)

V(G) = {1, 2, 3, 4, 5, 6}

E(G) = {(1,2), (2, 3), (3, 4), (5,1), (5, 6), (2, 6), (1, 6), (4, 6), (2, 4)}

Obtain the following for the above graph:

a. Adjacency matrix.

b. React ability matrix. 
c. Adjacency List.
Unit 4

1. What is quick sort? Sort the following array using quick sort method.

24 56 47 35 10 90 82 31 (7)

2. Sort the following sequence of keys using merge sort.

66, 77, 11, 88, 99, 22, 33, 44, 55 (8)

3. Apply radix sort ,insertion sort, selection sort techniques on the above data

4. The following values are to be stored in a hash table

25, 42, 96, 101, 102, 162, 197

Describe how the values are hashed by using division method of hashing with

a table size of 7. Use chaining as the method of collision resolution. (8)

Unit 5

1. What are B-trees? Draw a B-tree of order 3 for the following sequence of

keys. 3,5,11,10,9,8,2,6,12 (6)

2. What is a Binary Search Tree (BST)? Make a BST for the following sequence

of numbers.45, 32, 90, 21, 78, 65, 87, 132, 90, 96, 41, 74, 92 (7)

3. construct an AVL tree for the following data

i. 30,31,32,23,22,28,24,29,26,27,34,36

ii. 50,55,60,15,20,40,20,45,30,70,80

4. Write short notes Pattern Matching Algorithms

5. Write short notes Tries

6. Explain Red –black trees 

7. Explain Splay trees.

INNOVATIVE ASSIGNMENT QUESTIONS
ASSIGNMENT-1
SET-1

1. Analyze and Write a brief note on Enhanced Singly Linked List Equipped with DLL Operations: An Approach towards Enormous Memory Saving(http://www.ijfcc.org/papers/276-E1045.pdf)

2. Analyze and Write a brief note on A Dynamic Elimination-Combining Stack Algorithm (https://www.cs.bgu.ac.il/~hendlerd/papers/DECS.pdf)

3. Develop a C++ project on School Fee Management System

4. a) Define algorithm. What are the desirable properties of the best algorithm?
b) What do you mean by performance measurement?
5. Write a program in ‘C’ language to implement Circular Queue
SET-2

1. Develop a C++ project on Student Database Management using Linked list

2. Implement a text editor in C++  using  stack

3. Write a review on  the following  paper 

An Unbounded Nonblocking Double-ended Queue (https://www.cs.rochester.edu/u/jhi1/papers/2016-icpp-deque.pdf)

4. Convert the following infix expression into prefix expression and clearly explain each

Step of the procedure (x*y-a) / j+k * (f+g)
5. Explain application of Stack in recursive functions with example
SET-3

1. Write a recursive algorithm to count all occurrences of a specified character in a string

2. Create a Ticket Window project in C++ using Queue

3. Write a C++ program to implement a double ended queue ADT using an array, using a

doubly linked list.

4. Analyze and Write a brief note On The Implementation Of Data Structures Through

Theory of Lists (http://airccse.org/journal/ijitcs/papers/2412ijitcs04.pdf)
5. What is Doubly Linked Lists-Implement Operations- Insertion, Deletion.

SET-4

1. Develop a C++ project for Creating and Displaying files and folders using Linked list.

2. Discuss the advantages of singly linked list over doubly linked list. Explain with illustrative example. 

3.  Explain best, worst and average cases for an algorithm

4. Write a review on  the following  paper 
A Linked-List Data Structure for Advance Reservation Admission Control
(https://link.springer.com/chapter/10.1007/11534310_95)
5. Explain the process of postfix expression evaluation with an example
ASSIGNMENT-2  
SET-1

6. Analyze and Write a brief note on Comparison and Selection on Basic Type of Searching Algorithm in Data Structure (http://www.ijcsmc.com/docs/papers/July2014/V3I7201499a53.pdf)
7. Write a review on Multidimensional Binary Search Trees in Database Applications

(https://pdfs.semanticscholar.org/3c63/877a245172d69dff6aa457719e93afc6edcd.pdf)
8. Develop a C++ project on Phone Directory using Binary Search tree
9. Construct a Binary Search Tree from the given values. Consider the first value as the

root value. Values: 45, 23, 29, 85, 92, 7, 11, 35, 49, 51 
10. What is hash table? What is the purpose of using hash table?
SET-2
6. Develop a C++ project on Dictionary implementation  using trees
7. Implement a simple project based on Comparison of Sorting Techniques
3. Write a review on  the following  paper  Authenticated Data Structures for Graph and Geometric Searching (http://www.cse.msstate.edu/~ramkumar/rc-ggs.pdf)
4. Write a algorithm to implement insertion sort and mention its time complexity
5. Differentiate between linear and binary searching.

SET-3

4. Write a recursive algorithm to count all occurrences of a specified character in a string

5. Create a C++ project to find Shortest path using BFS in a Graph  
6. Explain the working of quick sort and write algorithm
6. Analyze and Write a brief note On The Implementation Of Data Structures Through

Theory of Lists (http://airccse.org/journal/ijitcs/papers/2412ijitcs04.pdf)
7. Analyze and Write a brief note  Selection of best sorting algorithm

http://gdeepak.com/pubs/Selection%20of%20best%20sorting%20algorithm.pdf
SET-4

6. Develop a C++ project  for Creating and Displaying files and folders using Linked list.
7. Compare different sorting methods
8. Write a brief review on Graph Layout for Displaying Data Structures

9. https://link.springer.com/chapter/10.1007/3-540-44541-2_23
10. Write a brief review on  Applications of graph theory in computer science an overview(http://www.cs.xu.edu/csci390/12s/IJEST10-02-09-124.pdf)

7. MID EXAM QUESTION PAPERS




UNIT I

1.  What is a class? Hoe does it accomplish data biding? 

2.  What is a friend function? What are the merits and demerits of using a friend function?

3. a) What is a constructor? Write the syntax of declaring the constructor?

 b) What are the special characteristics of constructor function?

4. Explain different forms of inheritance. Illustrate with an example each type with an example.




UNIT II

1. Discuss about the stack with examples 

2. Write an algorithm to implement queue using stack.

3.  Differentiate between doubly and circular linked lists. 

4. Write an algorithm to insert, delete and display the elements in a given doubly linked list. 





UNIT III

1. Write an algorithm for insert an element into a binary search tree. 

2.  What are the operations that can be performed on a binary tree? Discuss. 

3.  Write the non-recursive procedures for tree traversals 





UNIT IV

1. Sort the following numbers using insertion sort 

45, 34, 12, 46, 27, 56, 11, 87, 6, 33, 28 

2.  Write an algorithm for heap sort and also analyze the time complexity. 

3.  Sort the following numbers using Quick sort 

45, 34, 12, 46, 27, 56, 11, 87, 6, 33, 28 

4. Write an algorithm for merge sort and also analyze the time complexity 





UNIT V

1.  What is a Binary search tree? Discuss. 

2. Write an algorithm for insert an element into a binary search tree. 

3. What is a Graph? How graphs can be represented? 

Discuss. 

4. Explain about the prim’s algorithm with example.

8. OBJECTIVE QUESTIONS

Unit 1

1) The asymptotic analysis focuses on determining _______terms in the complexity function 

2) The data space is needed store_________
3) Consider a linked list of n elements. What is the time taken to insert an element pointer ? [ ] 

A. O(log2n) B. O(n) C.O(1) D.O(n log2n) 

4) Data that consists of a single, non decomposable entity are known [ ]

(A) atomic data (B) array new (C) data structure delete (D) standard type

 Unit 2

1) Which of the following operation is used to add an item in a queue [ ]

(A) write() (B) read() (C) pop() (D) push()

2) Queue can be used to implement [ ]

(A) recursion (B) quick sort (C) radix sort (D) depth first search

Unit 3

1. A priority queue can be implemented by [ ]

a) Heap b) BST c) DFS method d) AVL Tree

2. The difference between tree and graph will be [ ]

a) Tree has no cycles, graph can have cycle b) Tree has no parent, graph can have parent

c) Tree has root node, graph has no root node d) Both A and C

3. Which of the following is useful in traversing a given graph by breadth first search [ ]

a) Stack s b) Set c) list d) Queue

4. In a heap_____________________ element will resides at top position.

5. In a max heap the child element should be _____________________ than parent element

6. if a heap represented in the form of list, when a parent element available at “ ith “ element in the list then left, right Childs will be available at __________________________.

7. The post order traversal of a binary tree is DEBFCA. find out the pre order traversal [ ]

A)ABFCDE B)ADBFEC C)ABDECF D)ABDCEF

8. The time to initialize the max heap is _______ 

9) The data structure that is used to keep the vertices whose adjacent vertices are to be visited in the Depth first traversal___________ [ ] 

a) Queue b) stack c) heap d) dictionary. 

10) The number of edges incident from a vertex vi called_______ [ ] 

a) In degree b) out degree c) pendent d) degree 

11) Graph can be represented by [ ] 

a) Adjacency matrix b) adjacency list c) queue d) both a & b 

12) _________ is the application of Priority queue [ ] 

a) Scheduling of jobs in operating system b)text editors 

c)spell checking programs d)heap 

13) Graph is a collection of __________ and ___________ 

14) ___________ is required when data being sorted do not fit in to main memory. 

15) ______ consists of a set of vertices V and a set of edges E. 

16) _______is a complete binary tree in which the value in each node is lesser than those in its children. 

17) In an undirected graph, the sum of degrees of all the nodes [ ]

(A) must be even (B) is thrice the number of edges

(C) must be odd (D) need not be even

18) The minimum number of edges in a connected cyclic on n vertices is _____________

19) An n vertex undirected graph with exactly n*(n-1)/2 edges is said to be ______________

 Unit 4

1) The order of the binary search algorithm is _______________ 

2) In hashing by division the hash function has the form_____ [ ] 

a)f(k)=K%(d-1)  b) f(k)=(K+1)%(d+1) c)f(k)=(k-1)%d d)f(k)=k%d 
3) In division hash function , in the hash table of length 11 we can place the value 80 at _____position. [ ] 

a)5 b)8 c)3 d)10

4)__________ occurs when there isn't room i n the home bucket for the new pair 
5) One of the collision handling method ________

6) A -------------- sort uses the binary tree concept such that any number is larger than all the numbers in the subtree below it is called [ ] 

(A) Quick (B) Bubble (C) Heap t (D) All 

7) The number of passes required for sorting M records of length N using simple external sorting algorithm is [ ] 

(A) [log(N/M)] (B) [log(M/N)] (C) [log(N*M)] (D) [log(N+M)] 

8) For merging two sorted lists of sizes m and n into a sorted list of size m+n, requires _ __ _ _ _ _ _ no.of comparisons. [ ] 

a) O(m) b) O(n) c) O(m+n) d) O(log(m)+log(n)) 

9) Sorting is not useful for [ ] 

a) report generation b) minimizing the storage needed 

c) making searching easier and efficient d) responding to queries easily 

10) Merge sort uses_________________ [ ] 

a)divide and conquer b)backtracking c)greedy approach d)heuristic approach 

11) The average number of comparisons performed by the merge sort algorithm , in merging two sorted listsof length 2 is [ ]

(A) 8/3 (B) 8/5 (C) 11/7 (D) 1/16

Unit 5

1) A binary search tree contains the values - 1,2,3,4,5,6,7,8. The tree is traversed in preorder and the values are printed out. Which of the following sequences is a valid output? [ ] 

(A) 5 1 2 3 (B) 1 4 2 6 (C) 1 2 3 4 (D) 5 3 1 2

2) In a binary search tree if the key element is less than the root element then sub tree must be searched in _________________ 

3) _________________ traversal of a binary search tree traverses visits to the nodes in ascending order of key values. 

4). In a BST, parent element should be [ ]

a) <left,>right b) >left, <right c) <left, <right d) >left, >right

5) In a red black tree, a root node is _______________ leaf node is _________ [ ]

a) Black, Red b) Red, Black c) Black, Black d) Red, Red

6) Which of the following is search engine [ ]

a) BST b) AVL tree c) Brute Force Alg d) Splay tree

7) A node in a B-tree consists of set of elements, those should be arranged in [ ]

a) Non-increasing order b) Non-decreasing order c) Both, depends on data d) None

8) In an AVL tree, the heights of left, right sub child are differed by [ ]

a) At most one b) At least one c) One d) Depends on data

9) Suffix Trie search time [ ]

a) O (n+1) b) O (n-1) c) O (m) d) None

10) The order of B-tree indicates [ ]

a) Number of element present in the tree b) Number of element present at certain node

c) Total number of leaf nodes d) None

11) In a BST the left child should be ____________________ than parent element

12) AVL tree is also known as _________________________.

13) A height of BST will be performed by _______________ traversal

14) When an element inserted at left sub tree of left child then ________________ rotation will be performed.

15) The Knuth-Morris-Pratt (KMP) algorithm looks for the pattern in the text in a ____________order

16) A compressed trie as internal nodes of degree al least _____________________.

17) In a binary tree, certain null entries are replaced by special pointers which point to nodes higher in the tree for efficiency. These special pointers are called __________________

18) A binary search tree is constructed with the following keys 20,22,26,21,13,19,18,15,26,28 

 The above keys are inserted in that order. Then the total keys in the left sub tree and the right sub tree of the tree or respectably. [ ] 

a) 5,5 b) 6,4 c) 7,3 d) 4,6 

19) The balance factor of a node x in a binary tree is 3. There are 2 nodes in the right sub tree of x. There must be _ _ _ _ _ _ _ _ nodes in the left sub tree of x [ ] 

a) 2 b) 0 c) 5 d) 3 

20) AVL tree is a _ _ _ _ _ _ _ _ _ binary tree [ ] 

a) Complete b) Full c) Height balanced d) Skewed 

21) In KMP pattern matching algorithm pre processing is done by an auxillary function known as 

a) failure function b) prefix function c) postfix function d) insert function 

22) In R0 Rotation the node which is imbalanced will be moving towards [ ] 

a) Left sub tree b) Right Subtree c) root d) not moving 

23) Which traversal of a binary search tree traverses visits to the nodes in ascending order of key values? 

   a) In Order b) Pre Order c) Post Order d) Past Order 

24) AVL tree was not developed by _ _ _ _ _ _ _ _ _ [ ] 

a) Velskii b) Anderson c) Landis d) Adelson 

25) B-tree of order 3 is also known as _ _ _ _ _ _ _ _ _ _ [ ] 

a) 2-3 tree b) 3-4 tree c) binary tree d) Splay tree 

26) In binary search tree, if the element to be inserted is greater than the root node, the element is inserted in ____________ 

27. The difference between the height of left sub tree & right sub tree is called ________ 

28. All AVL Trees are basically __________ 

29. _________ algorithm is recommended for binary strings pattern matching. 

30. The permissible balance factors of an AVL trees are _________ 

31. In B-tree of order m, the root has child nodes___________ 

32. ___________ traversal technique the node is processed before the children. 

33. ________ Tress is designed especially for use on disk. 

34. __________________ algorithm is preferred for pattern matching when the length is of short duration. 

35 In a B-tree of order ‘m’ all the leaf nodes except the root node should have minimum of ___ non empty children. [ ] 

a) [m/2] b) [m] c) [m-1] d) [(m/2)-1] 

36 _______ algorithm is recommended for the binary strings pattern matching [ ] 

a)Brute force b) Boyer Moore c)KMP d)Morris 

37  In LR Rotation the node which is imbalanced is replaced by____________ [ ] 

a) root of the left subtree b)root of right subtree 

c) left child of right subtree d) right child of left subtree 

38 A compressed trie is a kind of standard trie in which internal node has atleast degree of [ ] 

a) 3 b) 1 c) 2 d)-1 

39) The difference between heights of left subtree and Right subtree is called [ ] 

a) Balanced factor b) height difference c) Rank d) Load balance 

40) In a AVL Tree LL rotation the node which is imbalanced will move towards__________ 

41) The search, insert and delete operations on a m-way search tree of height have the complexity as ______ 

42) __________algorithm is preferred for pattern matching if the size of string is large compared to the length of the pattern. 

43) A node with ‘k’ subtrees will have______ elements in B-Tree. 

44) _________ is a technique of finding the substring in text which is equal to pattern. 

45) __________ is collection of elements that each element has been added a priority. 

46) Find the odd one out [ ]

(A)binary tree (B) AVL tree (C) graph (D) queue

47) Which of the following need not be a binary tree [ ]

(A)Search tree (B) Heap (C) AVL-tree (D) B-tree

48) Which of the following traversal techniques lists the nodes of a binary search tree in ascending order

(A) post-order (B) In-order (C) Pre-order (D) No-order

49) In which trie node allows only one character [ ]

(A) standard (B) compressed (C) suffix (D) none

50) A priority queue is an abstract concept like a ____________

51) Merge sort uses_____________ strategy

52) The depth of a complete binary tree with n nodes __________

53) __________ tree is a self-balancing binary search tree

54) A standard trie uses_________________ space

55) A _______________ is a tree-based data structure, stores the large text string as a tree for fast pattern matching.

20 Tutorial problems

UNIT-I

· Add the following operation to the Natural Number ADT: Predecessor, IsGreater, Multiply, Divide.

· Create an ADT set: use the standard mathematical definition and include the following operations: Crate, Insert, Remove, IsIn, Union, Intersection  and Difference.

· Show that the following statements are correct

a) 5n2-6n=ϴ(n2)             b) 2n2+nlogn= ϴ(n2)

2. Show that the following statements are incorrect.

a) 10n2+9=O(n)           b) n2logn= ϴ(n2)

6. Suppose , an arrayA[-15,…64] is stored in a memory whose starting address is 459. Assume that word size for each element is 2. Then obtain the following 

i). How many no. of elements are there in the array A.

ii).  If one word of the memory is equal to 2 bytes, then how much memory is required to store the entire array.

iii). What is the location for A[50].

iv). What is the location for 10th element?

v). which element is located at 589.

UNIT-II
· Transform the following infix expressions into their equivalent postfix expressions 
i). A*(B+D)/F-F*(G+H/K)

ii). A^B*C+D/A/(E+F)

UNIT-III

1. Draw the internal memory representations of the binary tree using 

                a) Sequential and b) Linked Representation.

                                [image: image3.emf]
        
2. Write the preorder, inorder and post order traversals of the binary tree given in Q.1

 
3. Draw the binary tree given in Q.1, showing its threaded representation.


4. Suppose that we have the following key values7,16,49,82,5,31,6,2,44



a). Write out the max heap after each value is inserted into the heap.



b). Write the min heap after each value is inserted into the heap.


5. Consider the following specification of a graph G, V(G)={1,2,3,4}

 

E(G)={(1,2),(1,3),(3,3),(3,4),(4,1)}



a). Draw a picture of the undirected graph.



b). Give its Adjacency Matrix.

 

c). Give its Adjacency List.

                        d). Write BFS and DFS Traversals.

UNIT-IV
1. Consider the given unsorted array. Sort this array in ascending order using insertion sort.

76, 67, 36, 55, 23, 14, 6

2. Sort this array using selection sort and show your work in each pass.

7, 23,31,40,56, 78,92

3. Sort 07, 10, 99, 02, 80, 14, 25, 63, 88, 33, 11, 72, 68, 39,21, 50 using Radix Sort.

4. Sort the following numbers using Quick Sort.

3, 1,4,5,9,2,6,10,7,8

2. Given the input{4371, 1323,6173,4199,4344,9699,1889} and hash function as 

Key%10. Show the results for the following.

a) Open addressing using linear probing.

b) Open addressing using quadratic probing.

c) Open addressing using double hashing.

UNIT-V
1. Construct the AVL Tree for the following data.

2. Explain the steps to build a B-Tree of order 3 for the following data.

3. Explain how Brute- Force algorithm searches for abdf in pattern abdadefg.

4. Apply Knuth-Morris –Pratt algorithm to P=bacaaa and

T=bacbacabcbacbbbacabacbabcbbba

      5 .  Construct a trie for the set of    



keywords={inner,input,in,outer,output,put,outing,tint}                          
9. GATE Objectives

1. What does the following function do for a given Linked List with first node as head?

void fun1(struct node* head)

{

  if(head == NULL)

    return;

  fun1(head->next);

  printf("%d  ", head->data);

}

(A) Prints all nodes of linked lists
(B) Prints all nodes of linked list in reverse order
(C) Prints alternate nodes of Linked List
(D) Prints alternate nodes in reverse order


Answer: (B) 

Explanation: fun1() prints the given Linked List in reverse manner. For Linked List 1->2->3->4->5, fun1() prints 5->4->3->2->1.

2 Which of the following points is/are true about Linked List data structure when it is compared with array
(A) Arrays have better cache locality that can make them better in terms of performance.
(B) It is easy to insert and delete elements in Linked List
(C) Random access is not allowed in a typical implementation of Linked Lists
(D) The size of array has to be pre-decided, linked lists can change their size any time.
(E) All of the above


Answer: (E)
3 Consider the following function that takes reference to head of a Doubly Linked List as parameter. Assume that a node of doubly linked list has previous pointer as prev and next pointer as next. 

void fun(struct node **head_ref)

{

    struct node *temp = NULL;

    struct node *current = *head_ref;

    while (current !=  NULL)

    {

        temp = current->prev;

        current->prev = current->next;

        current->next = temp;

        current = current->prev;

    }

    if(temp != NULL )

        *head_ref = temp->prev;

}

Assume that reference of head of following doubly linked list is passed to above function

1 2 3 4 5 6.

What should be the modified linked list after the function call?
(A) 2 1 4 3 6 5
(B) 5 4 3 2 1 6.
(C) 6 5 4 3 2 1.
(D) 6 5 4 3 1 2


Answer: (C) 

Explanation: The given function reverses the given doubly linked list.

4 Which of the following sorting algorithms can be used to sort a random linked list with minimum time complexity?
(A) Insertion Sort
(B) Quick Sort
(C) Heap Sort
(D) Merge Sort


Answer: (D) 

Explanation: Both Merge sort and Insertion sort can be used for linked lists. 

The slow random-access performance of a linked list makes other algorithms (such as quicksort) perform poorly, and others (such as heapsort) completely impossible.

Since worst case time complexity of Merge Sort is O(nLogn) and Insertion sort is O(n^2), merge sort is preferred.

5 The following function reverse() is supposed to reverse a singly linked list. There is one line missing at the end of the function. 

	/* Link list node */
struct node
{
    int data;
    struct node* next;
};
 

/* head_ref is a double pointer which points to head (or start) pointer 
  of linked list */
static void reverse(struct node** head_ref)
{
    struct node* prev   = NULL;
    struct node* current = *head_ref;
    struct node* next;
    while (current != NULL)
    {
        next  = current->next;  
        current->next = prev;   
        prev = current;
        current = next;
    }
    /*ADD A STATEMENT HERE*/
}


What should be added in place of “/*ADD A STATEMENT HERE*/”, so that the function correctly reverses a linked list.
(A) *head_ref = prev;
(B) *head_ref = current;
(C) *head_ref = next;
(D) *head_ref = NULL;


Answer: (A) 

Explanation: *head_ref = prev;

At the end of while loop, the prev pointer points to the last node of original linked list. We need to change *head_ref so that the head pointer now starts pointing to the last node. 

6 What is the output of following function for start pointing to first node of following linked list?

1->2->3->4->5->6

void fun(struct node* start)

{

  if(start == NULL)

    return;

  printf("%d  ", start->data); 

  if(start->next != NULL )

    fun(start->next->next);

  printf("%d  ", start->data);

}

(A) 1 4 6 6 4 1
(B) 1 3 5 1 3 5
(C) 1 2 3 5
(D) 1 3 5 5 3 1


Answer: (D) 

Explanation: fun() prints alternate nodes of the given Linked List, first from head to end, and then from end to head. If Linked List has even number of nodes, then skips the last node. 

7 The following C function takes a simply-linked list as input argument. It modifies the list by moving the last element to the front of the list and returns the modified list. Some part of the code is left blank. Choose the correct alternative to replace the blank line.

	typedef struct node 
{
  int value;
  struct node *next;
}Node;
  

Node *move_to_front(Node *head) 
{
  Node *p, *q;
  if ((head == NULL: || (head->next == NULL)) 
    return head;
  q = NULL; p = head;
  while (p-> next !=NULL) 
  {
    q = p;
    p = p->next;
  }
  _______________________________
  return head;
}


(A) q = NULL; p->next = head; head = p;
(B) q->next = NULL; head = p; p->next = head;
(C) head = p; p->next = q; q->next = NULL;
(D) q->next = NULL; p->next = head; head = p;


Answer: (D)
8 The following C function takes a single-linked list of integers as a parameter and rearranges the elements of the list. The function is called with the list containing the integers 1, 2, 3, 4, 5, 6, 7 in the given order. What will be the contents of the list after the function completes execution?

	struct node 
{
  int value;
  struct node *next;
};
void rearrange(struct node *list)
{
  struct node *p, * q;
  int temp;
  if ((!list) || !list->next) 
      return;
  p = list;
  q = list->next;
  while(q) 
  {
     temp = p->value;
     p->value = q->value;
     q->value = temp;
     p = q->next;
     q = p?p->next:0;
  }
}


(A) 1,2,3,4,5,6,7
(B) 2,1,4,3,6,5,7
(C) 1,3,2,5,4,7,6
(D) 2,3,4,5,6,7,1


Answer: (B) 

Explanation: The function rearrange() exchanges data of every node with its next node. It starts exchanging data from the first node itself.

9 In the worst case, the number of comparisons needed to search a singly linked list of length n for a given element is (GATE CS 2002)

(A) log 2 n
(B) n/2
(C) log 2 n – 1
(D) n


Answer: (D) 

Explanation: In the worst case, the element to be searched has to be compared with all elements of linked list.

10 Suppose each set is represented as a linked list with elements in arbitrary order. Which of the operations among union, intersection, membership, cardinality will be the slowest? (GATE CS 2004)
(A) union only
(B) intersection, membership
(C) membership, cardinality
(D) union, intersection


Answer: (D) 

Explanation: For getting intersection of L1 and L2, search for each element of L1 in L2 and print the elements we find in L2. 

There can be many ways for getting union of L1 and L2. One of them is as follows
a) Print all the nodes of L1 and print only those which are not present in L2.
b) Print nodes of L2.
All of these methods will require more operations than intersection as we have to process intersection node plus other nodes.

11 Following is C like pseudo code of a function that takes a number as an argument, and uses a stack S to do processing.

	void fun(int n)

{

    Stack S;  // Say it creates an empty stack S

    while (n > 0)

    {

      // This line pushes the value of n%2 to stack S

      push(&S, n%2);

 

      n = n/2;

    }

 

    // Run while Stack S is not empty

    while (!isEmpty(&S))

      printf("%d ", pop(&S)); // pop an element from S and print it

}


What does the above function do in general?
(A) Prints binary representation of n in reverse order
(B) Prints binary representation of n
(C) Prints the value of Logn
(D) Prints the value of Logn in reverse order


Answer: (B)
12 Which one of the following is an application of Stack Data Structure?
(A) Managing function calls
(B) The stock span problem
(C) Arithmetic expression evaluation
(D) All of the above


Answer: (D)

13 Which of the following is true about linked list implementation of stack?
(A) In push operation, if new nodes are inserted at the beginning of linked list, then in pop operation, nodes must be removed from end.
(B) In push operation, if new nodes are inserted at the end, then in pop operation, nodes must be removed from the beginning.
(C) Both of the above
(D) None of the above


Answer: (D) 

Explanation: To keep the Last In First Out order, a stack can be implemented using linked list in two ways:

a) In push operation, if new nodes are inserted at the beginning of linked list, then in pop operation, nodes must be removed from beginning.

b) In push operation, if new nodes are inserted at the end of linked list, then in pop operation, nodes must be removed from end.

14 Consider the following pseudocode that uses a stack

	declare a stack of characters

while ( there are more characters in the word to read )

{

   read a character

   push the character on the stack

}

while ( the stack is not empty )

{

   pop a character off the stack

   write the character to the screen

}


What is output for input “geeksquiz”?

(A) geeksquizgeeksquiz
(B) ziuqskeeg
(C) geeksquiz
(D) ziuqskeegziuqskeeg


Answer: (B) 

Explanation: Since the stack data structure follows LIFO order. When we pop() items from stack, they are popped in reverse order of their insertion (or push())

15 Following is an incorrect pseudocode for the algorithm which is supposed to determine whether a sequence of parentheses is balanced:

	declare a character stack 
while ( more input is available)
{
   read a character
   if ( the character is a '(' ) 
      push it on the stack
   else if ( the character is a ')' and the stack is not empty )
      pop a character off the stack
   else
      print "unbalanced" and exit
 }
 print "balanced"


Which of these unbalanced sequences does the above code think is balanced?

Source: http://www.cs.colorado.edu/~main/questions/chap07q.html
(A) ((())
(B) ())(()
(C) (()()))
(D) (()))()


Answer: (A) 

Explanation: At the end of while loop, we must check whether the stack is empty or not. For input ((()), the stack doesn’t remain empty after the loop.

16 The following postfix expression with single digit operands is evaluated using a stack: 

              8 2 3 ^ / 2 3 * + 5 1 * - 

Note that ^ is the exponentiation operator. The top two elements of the stack after the first * is evaluated are:
(A) 6, 1
(B) 5, 7
(C) 3, 2
(D) 1, 5


Answer: (A) 

17 Let S be a stack of size n >= 1. Starting with the empty stack, suppose we push the first n natural numbers in sequence, and then perform n pop operations. Assume that Push and Pop operation take X seconds each, and Y seconds elapse between the end of one such stack operation and the start of the next operation. For m >= 1, define the stack-life of m as the time elapsed from the end of Push(m) to the start of the pop operation that removes m from S. The average stack-life of an element of this stack is
(A) n(X+ Y)
(B) 3Y + 2X
(C) n(X + Y)-X
(D) Y + 2X


Answer: (C)

18 A single array A[1..MAXSIZE] is used to implement two stacks. The two stacks grow from opposite ends of the array. Variables top1 and top2 (topl< top 2) point to the location of the topmost element in each of the stacks. If the space is to be used efficiently, the condition for “stack full” is (GATE CS 2004)

(A) (top1 = MAXSIZE/2) and (top2 = MAXSIZE/2+1)
(B) top1 + top2 = MAXSIZE
(C) (top1= MAXSIZE/2) or (top2 = MAXSIZE)
(D) top1= top2 -1


Answer: (D) 

Explanation: If we are to use space efficiently then size of the any stack can be more than MAXSIZE/2.
Both stacks will grow from both ends and if any of the stack top reaches near to the other top then stacks are full. So the condition will be top1 = top2 -1 (given that top1 < top2)

19 Assume that the operators +, -, × are left associative and ^ is right associative. The order of precedence (from highest to lowest) is ^, x , +, -. The postfix expression corresponding to the infix expression a + b × c – d ^ e ^ f is
(A) abc × + def ^ ^ –
(B) abc × + de ^ f ^ –
(C) ab + c × d – e ^ f ^
(D) – + a × bc ^ ^ def


Answer: (A) 

Explanation: ^ is right assosciative.

20 To evaluate an expression without any embedded function calls:
(A) One stack is enough
(B) Two stacks are needed
(C) As many stacks as the height of the expression tree are needed
(D) A Turing machine is needed in the general case


Answer: (A) 

Explanation: 
Any expression can be converted into Postfix or Prefix form.

Prefix and postfix evaluation can be done using a single stack.

For example : Expression ’10 2 8 * + 3 -‘ is given.
PUSH 10 in the stack.
PUSH 2 in the stack.
PUSH 8 in the stack.
When operator ‘*’ occurs, POP 2 and 8 from the stack.
PUSH 2 * 8 = 16 in the stack.
When operator ‘+’ occurs, POP 16 and 10 from the stack.
PUSH 10 * 16 = 26 in the stack.
PUSH 3 in the stack.
When operator ‘-‘ occurs, POP 26 and 3 from the stack.
PUSH 26 – 3 = 23 in the stack.
So, 23 is the answer obtained using single stack.

 
Thus, option (A) is correct.

10. Mapping of Course Objectives, Course Outcomes with PEOs and Pos  
	
	Program Outcome(PO):
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	Course Outcomes
	Relationship of Course outcomes to Program Outcomes (PO AVG)
	 

	
	
	 

	CO/PO
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12
	PSO1
	PSO2

	CO1
	2
	2
	1
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	1

	CO2
	-
	3
	2
	1
	-
	2
	-
	-
	-
	-
	-
	-
	1
	2

	CO3
	1
	3
	3
	2
	-
	-
	-
	-
	-
	-
	-
	-
	1
	3

	CO4
	1
	2
	3
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	1

	CO5
	-
	2
	1
	-
	-
	2
	-
	-
	-
	-
	-
	-
	-
	-


12. ATTAINMENT OF CO’s, PO’s AND PSO’s (EXCEL SHEET):
	Relationship of Course outcomes to Program Outcomes (PO AVG)
	 

	
	 

	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12
	PSO1
	PSO2

	2
	2
	1
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	1

	-
	3
	2
	1
	-
	2
	-
	-
	-
	-
	-
	-
	1
	2

	1
	3
	3
	2
	-
	-
	-
	-
	-
	-
	-
	-
	1
	3

	1
	2
	3
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	1

	-
	2
	1
	-
	-
	2
	-
	-
	-
	-
	-
	-
	-
	-

	1
	-
	2
	2
	-
	-
	-
	-
	-
	-
	-
	1
	-
	2


	ASSESSMENT OF POs THROUGH THE COURSE

	PO
	CO
	Value 
	AVG PO (mid)

	PO1 
	CO1
	1.7
	1.8

	
	CO3
	1.8
	

	
	CO4
	1.7
	

	
	CO5
	1.5
	

	
	CO6
	1.8
	

	PO2
	CO1
	1.7
	1.7

	
	CO2
	1.7
	

	
	CO3
	1.8
	

	
	CO4
	1.7
	

	
	CO5
	1.5
	

	PO3
	CO1
	1.7
	1.7

	
	CO2
	1.7
	

	
	CO3
	1.8
	

	
	CO4
	1.7
	

	
	CO5
	1.5
	

	
	CO6
	1.8
	

	PO4
	CO2
	1.7
	1.8

	
	CO3
	1.8
	

	
	CO6
	1.8
	

	PO5
	CO5
	1.5
	1.5

	PO12
	CO2
	1.8
	1.8

	PSO1
	CO2
	1.7
	1.8

	
	CO3
	1.8
	

	PSO2
	CO1
	1.7
	1.7

	
	CO2
	1.7
	

	
	CO3
	1.8
	

	
	CO4
	1.7
	

	
	CO6
	1.8
	


11. UNIVERSITY QUESTION PAPERS/ QUESTION BANK 
PART-A

1.

a) Define Recursion with example 

b) Differentiate between linear search and binary search 

c) Discuss about the transformation from infix to postfix. 

d) Write a short note on circular linked list. 

e) Explain about the operations on a singly linked 

list. 

f) Discuss post order traversal in a binary tree. 

g) What is Threaded binary tree? 

h) Explain about adjacency matrix with example. 

PART-B

2.

a) Sort the following numbers using merge sort 

45, 34, 12, 46, 27, 56, 11, 87, 6, 33, 28 

b) Write an algorithm for Quick sort and also analyze the time complexity. 

3.

a) Differentiate between stack and Queues. 

b) Write programs for implementing stacks and queues. 

(8M+8M) 

4.

a) What are the operations of a singly linked list?

Discuss. 

b) Write an algorithm to sort the elements in a linked list. 

5.

a) Write a non recursive algorithm for preorder traversal in a tree with an example. 

b) What is a balanced binary tree? How it is different from the BST? Discuss.  

6.

a) What is a Binary Tree? How to represent binary 

tree? Explain. 

b) Write an algorithm for creation of binary tree using in-order traversal and post order traversals. 

7.

a) Discuss about any one shortest path algorithm. 

b) Differentiate between DFS and BFS. 

c) How to represent graphs? Explain. 
PART-A

1.

a) Write an algorithm for Fibonacci sequence 

b) Explain about bubble sort. 

c) What is stack? Discuss. 

d) What are the applications of singly linked list?

e) Write a short note on doubly linked list. 

f) Explain about the Binary Tree with example. 

g) Define binary search tree with example. 

h) Write a short note on prim’s algorithm. 

PART-B
2.

a) Sort the following numbers using Quick sort 

45, 34, 12, 46, 27, 56, 11, 87, 6, 33, 28 

b) Write an algorithm for merge sort and also analyze the time complexity 

3.

a) How to represent Queues? Discuss. 

b) Write an algorithm for infix to postfix conversion. 

4.

a) Explain about the insert and delete operations in a singly linked list. 

b) Write an algorithm to reverse a given linked list. 

5.

a) What is balanced binary tree? What are the applications of it? 

b) Write a non recursive algorithm for post order traversal with an example. 

6.

a) What is a Binary tree? What are the properties of Binary tree? 

b) Write an algorithm for the creation of binary tree using pre-order traversal and In-order traversal. 

7.

a) Discuss about Warshall’s algorithm with example 

b) What is BFS? Which traversing technique is used in BFS and also explain the concept of BFS with example. 
PART-A

1.

a) Write an algorithm for the computation of GCD. 

b) What are the applications of stack? 

c) Define Circular queue with example. 

d) What is sparse Matrix? Discuss. 

e) What are the properties of Binary trees. 

f) What is the need of balanced binary trees? 

g) Explain about the warshall’s algorithm. 

h) What is transitive closure? Explain 

PART-A

2.

a) Sort the following numbers using heap sort 

45, 34, 12, 46, 27, 56, 11, 87, 6, 33, 28 

b) Write an algorithm for bubble sort and also anal

yze the time complexity 

3.

a) How to represent stacks? Discuss. 

b) Write a program to evaluate postfix expressions.

4.

a) How to represent single linked list? Discuss. 

b) Write an algorithm to delete duplicates in a lin

ked list. 

5.

a) Explain about the insert procedure in binary sea

rch tree. 

b) Write an algorithm for deleting an element from 

a binary search tree. 

6.

a) Discuss about different binary tree traversals w

ith examples. 

b) Write a short note on Threaded Binary trees. 

7.

a) What is minimum cost spanning Tree? Discuss withexample. 

b) What is DFS? Which traversal technique is used for the DFS and also explain the concept of DFS with example. 

12. WEBSITES/URL/E-RESOURCES:
TEXT BOOKS:
1. Data structures, Algorithms and Applications in C++, 2nd Edition, Sartaj Sahni,

Universities Press.

2. Data structures and Algorithms in C++, Adam Drozdek, 4th edition, Cengage learning.
REFERENCES:
1. Data structures with C++, J. Hubbard, Schaum’s outlines, TMH.

2. Data structures and Algorithms in C++, M.T. Goodrich, R. Tamassia and D. Mount,

Wiley India.

3. Data structures and Algorithm Analysis in C++, 3rd edition, M. A. Weiss, Pearson.

4. Classic Data Structures, D. Samanta, 2nd edition, PHI.
WEBSITES:
· http://www.c4learn.com/data-structure 

· http://www.users.pjwstk.edu.pl/~msyd/wyka-eng/complexity2.pdf 

· http://www.cs.cmu.edu/~adamchik/15-121/lectures/Stacks%20and%20Queues/Stacks%20and%20Queues.html 

· http://www.cprogramming.com/ 

· ftp://ftp.awl.com/cseng/authors/gray/Graphs%20Chapter/Gray_CH13_rev.pdf 

· http://www.sanfoundry.com/c-programming-examples-searching-sorting/ 

· https://www.cs.auckland.ac.nz/software/AlgAnim/AVL.html 
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List of topics for student’s seminars

(1) ObjectiveS  and relevance

The objective of the course is to introduce the fundamentals of object oriented programming, abstract concepts and how these concepts are useful in problem solving. After completion of this course student will be able to understand and the concepts of object oriented language such as java

· To understand the format and use of objects

· To acquire an understanding of basic object-oriented concepts and the issues involved in effective class design.

· Understand development of JAVA applets vs. JAVA applications.

· Understand the use of various system libraries.

· To demonstrate the ability to develop interactive procedural and object oriented applications

(2)  SCOPE

JAVA is an object oriented programming language and it was intended to serve as a new way to manage software complexity. Java refers to a number of computer software products and specifications from Sun Microsystems that together provide a system for developing application software and deploying it in a cross-platform environment. Java is used in a variety of computing platforms from embedded devices and mobile phones on the low end, to enterprise servers and supercomputers on the high end. Java is nearly everywhere in mobile phones, Web servers and enterprise applications, and while less common on desktop computers; Java applets are often used to provide improved functionality while browsing the World Wide Web.
(3)
Prerequisites
The recommended prerequisites are

1. C Programming and Data Structures

2. Object Oriented Programming Languages (C++ etc.)

 (4.1)
SYLLABUS - JNTUH
UNIT-I

objective:

· To know overview of Object Oriented programming

· To comprehend solutions for real world problems through OOP
· To understand advantages of the OOP Concepts
· To create simple stand-alone applications
· Declaration of variables and scope and life time variables, String handling methods   
 SYLLABUS

Object-oriented thinking- A way of viewing world – Agents and Communities, messages and methods, Responsibilities, Classes and Instances, Class Hierarchies- Inheritance, Method binding, Overriding and Exceptions, Summary of Object-Oriented concepts. Java buzzwords, An Overview of Java, Data types, Variables and Arrays, operators, expressions, control statements, Introducing classes, Methods and Classes, String handling.

Inheritance– Inheritance concept, Inheritance basics, Member access, Constructors, Creating Multilevel hierarchy, super uses, using final with inheritance, Polymorphism-ad hoc polymorphism, pure polymorphism, method overriding, abstract classes, Object class, forms of inheritance- specialization, specification, construction, extension, limitation, combination, benefits of inheritance, costs of inheritance. 

UNIT-II

objective

· To define a package
· To set CLASSPATH
· To implement interface 
· To utilize stream functions in java
· To understand file operations
SYLLABUS

Packages- Defining a Package, CLASSPATH, Access protection, importing packages.

Interfaces- defining an interface, implementing interfaces, Nested interfaces, applying

interfaces, variables in interfaces and extending interfaces.

Stream based I/O(java.io) – The Stream classes-Byte streams and Character streams, Reading console Input and Writing Console Output, File class, Reading and writing Files, Random access file operations, The Console class, Serialization, Enumerations, auto boxing, generics. 

UNIT-III

objective

· To analyze what is an exception 
· To explore how to handle exceptions in java
· To create built in exceptions
· To encompass Multithreading and Implementation of Thread concepts
SYLLABUS

Exception handling - Fundamentals of exception handling, Exception types, Termination or resumptive models, Uncaught exceptions, using try and catch, multiple catch clauses, nested try statements, throw, throws and finally, built- in exceptions, creating own exception sub classes.

Multithreading- Differences between thread-based multitasking and process-based multitasking, Java thread model, creating threads, thread priorities, synchronizing threads, inter thread communication.

UNIT-IV

objective

· To design a java program framework
· To make use of a java utilities to build complex real time applications
· To develop good java programs using Collections
· To make aware of advantages of using Collection Framework
SYLLABUS
The Collections Framework (java.util)- Collections overview, Collection Interfaces, The Collection classes- Array List, Linked List, Hash Set, Tree Set, Priority Queue, Array Deque. Accessing a Collection via an Iterator, Using an Iterator, The For-Each alternative, Map Interfaces and Classes, Comparators, Collection algorithms, Arrays, The Legacy Classes and Interfaces- Dictionary,  hashtable ,Properties, Stack, Vector More Utility classes, String Tokenizer, Bit Set, Date, Calendar, Random, Formatter, Scanner
UNIT-V

objective

· To understand GUI programs
· To deal with Swing package and with classes 
· To learn AWT packages and with classes

· To gain knowledge on how to handle Events  

· To study Applet life cycle and application 
· To make use of different available Components to build a GUI based application
SYLLABUS

GUI Programming with Swing – Introduction, limitations of AWT, MVC architecture, components, containers. Understanding Layout Managers, Flow Layout, Border Layout, Grid Layout, Card Layout, Grid Bag Layout.

Event Handling- The Delegation event model- Events, Event sources, Event Listeners, Event classes, Handling mouse and keyboard events, Adapter classes, Inner classes, Anonymous Inner classes.

A Simple Swing Application  

Applets – Applets and HTML, Security Issues, Applets and Applications, passing parameters to applets. Creating a Swing Applet, Painting in Swing, A Paint example, Exploring Swing Controls- JLabel and Image Icon, JText Field, The Swing Buttons- JButton, JToggle Button, JCheck Box, JRadio Button, JTabbed Pane, JScroll Pane, JList, JCombo Box, Swing Menus, Dialogs.
(4.2)
GATE
Not applicable

(5)
Suggested Books
TEXT BOOKS :

1. Java The complete reference, 9th edition, Herbert Schildt, McGraw Hill Education

    (India) Pvt. Ltd.

2. Understanding Object-Oriented Programming with Java, updated edition, T. Budd,

    Pearson Education.

REFERENCES :

1. An Introduction to programming and OO design using Java, J. Nino and F.A. Hosch,

    John Wiley & sons.

2. Introduction to Java programming, Y. Daniel Liang, Pearson Education.

3. Object Oriented Programming through Java, P. Radha Krishna, Universities Press.

4. Programming in Java, S. Malhotra, S. Chudhary, 2nd edition, Oxford Univ. Press.

5. Java Programming and Object oriented Application Development, R. A. Johnson,

    Cengage Learning.
(6)     Websites



Do not confine yourself to the list of websites mentioned here alone. Be cognizant and keep yourself abreast of the others too. The given list is not exhaustive.



www.ieee.org


 www.ntpel.com


www.firstrankers.com


www.studentgalaxi.blogspot.com



http://www.javawithus.com


http://www.java2s.com


http://www.tutorialspoint.com


https://docs.oracle.com/javase/tutorial/java


http://www.javatpoint.com


http://www.srikanthtechnologies.com/books/javabook/answers.html



http://www.homeandlearn.co.uk/java/databases_and_java_forms.html


http://www.slideshare.net/kakkarlokesh/core-java-complete-notes

(7)
    EXPERT DETAILS



The Expert Details which have been mentioned below are only a few of the eminent ones known Internationally, Nationally and Locally. There are a few others known as well.

International  
     
1. Mr. Balaguru Swami

    Dept.Of CSE,

    The University of Texas,

    Arligton.

 2. Mr. Temer Ozsu,

     University Of Alberte, 

     Edmonton,

     Canada.

 3. Mr. Shankant B. Navathe,

     College Of Texas,

     Arligton.

National 

1. Mr. Siddharth Barman

    Assistant professor

    Dept of CSA

    IISC banglore 

2. Mr. Suyah P. Awate 

    Assistant Professor

    Dept of CSE

    IIT bombay 
Regional 

1. Prof. V. kamakshi Prasad

    Dept. Of CSE,

    JNTUH Hyderabad.

2. Dr P.V. Venkata subba reddy

    Assistant Prof, Dept of CSE

    NIT Warangal.

3. Mr. Durga Prasad

    Assoc.Prof, BVRIT

    Hyderabad.

4. Mr. K.M. Rayudu

     Assoc.Prof, Dept. Of CSE,
    CMREC, Hyderabad

(8)
Journals

International


1.
“Journals of parallel & Distributing computing “, R. Agarwal, C.C. Agarwal.


2.
IEEE Transaction on Knowledge & Data system Engineering, R. Agarwal, J. Shafer 


3.
IEEE International Conference on Database Theory, P. Bernstein, D. Shipman

National


1.
“Journals of parallel & Distributing computing “,


2.
ACM Transactions on Database systems, K. Ram Mohan Rao

(9)    SESSION PLANNER
	S.No
	Topics and / Sub-Topics Covered
	Lecture No.
	Text /  Reference book
	Remarks

	1
	Object-oriented thinking- A way of viewing world – Agents and Communities, messages

and methods, Responsibilities
	L1
	T1
	

	2
	Classes and Instances,  Class Hierarchies- Inheritance
	L2
	T1
	

	3
	Method binding, Overriding and Exceptions 
	L3
	T1
	

	4
	Summary of Object-Oriented concepts. Java buzzwords
	L4
	T2
	

	5
	An Overview of Java, Data types, Variables and Arrays, operators, expressions, control

Statements
	L5
	T2
	

	6
	Introducing classes, Methods and Classes, String handling
	L6
	T1
	

	7
	Inheritance– Inheritance concept, Inheritance basics
	L7
	T1
	

	8
	Member access, Constructors, Creating Multilevel hierarchy
	L8
	T2
	

	9
	super uses, using final with inheritance
	L9
	T1
	

	10
	Polymorphism-ad hoc,polymorphism, pure polymorphism, method overriding
	L10
	T2
	

	11
	abstract classes, Object class, forms of inheritance- specialization, specification, construction, extension, limitation, combination
	L11
	T1
	

	12
	benefits of inheritance, costs of inheritance.
	L12
	T1
	

	13
	UNIT-II

Packages- Defining a Package, CLASSPATH
	L13
	T1
	

	14
	Access protection, importing packages
	L14
	
	

	15
	Interfaces- defining an interface, implementing interfaces 
	L15
	T3
	

	16
	Nested interfaces, applying interfaces, 

variables in interfaces and extending interfaces.
	L16,L17
	T1
	

	17
	Stream based I/O(java.io) – The Stream classes-Byte streams and Character streams
	L18
	T2
	

	18
	Reading console Input and Writing Console Output,File class, Reading and writing Files
	L19, L20
	T2
	

	19
	Random access file operations, The Console class
	L21, L22
	T2
	

	20
	Serialization, Enumerations, auto boxing, generics.
	L23, L24
	T2
	

	21
	UNIT-III

Exception handling - Fundamentals of exception handling, Exception types 
	L25,L26
	T2
	

	22
	Termination or resumptive models, Uncaught exceptions, 
	L27
	T2
	

	23
	using try and catch, multiple catch clauses
	L28,L29
	T2
	

	24
	nested try statements, throw, throws and finally
	L30
	T2
	

	25
	built- in exceptions, creating own exception sub classes
	L31, L32
	T2
	

	26
	Multithreading- Differences between thread-based multitasking and process-based multitasking
	L33
	T2
	

	27
	Java thread model, creating threads
	L34
	T2
	

	28
	thread priorities, synchronizing threads, inter thread communication.

	L35, L36
	T2
	

	29
	UNIT-IV The Collections Framework (java.util)- Collections overview, Collection Interfaces, 
	L37, L38
	T1
	

	30
	The Collection classes- Array List, Linked List
	L39, L40
	T1
	

	31
	Hash Set, Tree Set, Priority Queue, Array Deque
	L41, L42
	T1
	

	32
	Accessing a Collection via an Iterator, Using an Iterator, The For-Each alternative, Map
	L43
	T1
	

	33
	Interfaces and Classes, Comparators, Collection algorithms, Arrays
	L44
	T1
	

	34
	The Legacy Classes and Interfaces- Dictionary, Hashtable ,Properties, Stack, Vector
	L45, L46
	T1
	

	35
	More Utility classes, String Tokenizer, Bit Set
	L47, L48
	T1
	

	36
	Date, Calendar, Random, Formatter, Scanner
	L49, L50
	T1
	

	38
	UNIT-V

GUI Programming with Swing – Introduction, limitations of AWT, MVC architecture,components, containers.
	L51
	T2
	

	39
	Understanding Layout Managers, Flow Layout, Border Layout,Grid Layout, Card Layout, Grid Bag Layout
	L52
	T2
	

	40
	Event Handling- The Delegation event model- Events, Event sources, Event Listeners,Event classes, Handling mouse and keyboard events, Adapter classes, Inner classes
	L53, L54, L55
	T2
	

	41
	Anonymous Inner classes. A Simple Swing Application
	L56, L57, L58
	T2
	

	42
	Applets – Applets and HTML, Security Issues
	L59
	T2
	

	43
	Applets and Applications, passing parameters to applets. Creating a Swing Applet
	L60, L61, L62
	T2
	

	44
	Painting in Swing, A Paint example
	L63, L64
	T2
	

	45
	Exploring Swing Controls- JLabel and Image Icon
	L65, L66
	T2
	

	46
	JText Field, The SwingButtons- JButton, JToggle Button
	L67, L68
	T2
	

	47
	JCheck Box, JRadio Button
	L69
	T2
	

	48
	JTabbed Pane, JScroll Pane
	L70, L71
	T2
	

	49
	JList, JCombo Box, Swing Menus, Dialogs
	L72, L73
	T2
	


NOTE : 1. Any Subject in a Semester is suppose to be completed in 55 to 65 periods.

             2. Each Period is of 50 minutes.

             3. Each unit duration & completion should be mentioned in the Remarks Column.

             4. List of Suggested books can be marked with Codes like T1, T2, R1, R2 etc.

SUBJECTWISE COURSE OBJECTIVE & OUTCOME BASED PLAN FOR SUBJECT (SCOOPS)

	Lecture No.
	JNTUH Topic
	Objective of each Topic
	Course Outcome
	Practical inferences
	Method of Teaching

	UNIT – I   

	L1
	Object-oriented thinking- A way of viewing world – Agents and Communities, messages and methods, Responsibilities
	To know overview of Object Oriented programming.


	CO1,

CO2
	Object Object Oriented Database

   OP   Oobject Oriented Distributed Database

          (v  Client-Sarver System


	M1,M7

	L2
	Classes and Instances,  Class Hierarchies- Inheritance
	
	
	
	M1,M7

	L3
	Method binding, Overriding and Exceptions
	
	
	
	M1,M7 

	L4
	Summary of Object-Oriented concepts. Java buzzwords
	Understand Java programming syntax, control structures and Java programming concept

	
	Allows you to write and understand simple programs
	M1,M4,M5

	L5
	An Overview of Java, Data types, Variables and Arrays, operators, expressions, control statements
	
	
	
	M1,M4,M5

	L6
	Introducing classes, Methods and Classes, String handling
	
	
	
	M1,M4,M5

	L7
	Inheritance– Inheritance concept, Inheritance basics
	Explaining structure of inheritance and to know how to implement  inheritance
	
	
	M1,M4,M5,M7

	L8
	Member access, Constructors, Creating Multilevel hierarchy
	Explanation of constructors, constructor overloading
	
	
	M1 &M4

	L9


	super uses, using final with inheritance
	Explanation of methods, method, this and super reference
	
	
	M1,M4,M5

	L10
	Polymorphism-ad hoc,polymorphism, pure polymorphism, method overriding
	
	
	
	M1,M4,M5

	L11
	abstract classes, Object class, forms of inheritance- specialization, specification, construction, extension, limitation, combination
	Explanation of partial Abstraction OOP feature through abstract classes.


	
	
	M1,M7

	L12
	benefits of inheritance, costs of inheritance.
	
	
	
	M1 ,M5,M7

	Lecture No.
	JNTUH Topic
	Objective of each Topic
	Course Outcome
	Practical inferences
	Method of Teaching

	Unit - II 

	L13
	Packages- Defining a Package, CLASSPATH
	Explanation about packages concept in java.
Explanation of full Abstraction OOP feature through interfaces

	CO1,

CO2
	Smalltalk systems
	M1,M4,M5

	L14
	Access protection, importing packages
	
	
	Allows the creation of hierarchical classifications
	M1,M4,M5

	L15
	Interfaces- defining an interface, implementing interfaces
	
	
	
	M1,M4,M5


	L16,

L17
	Nested interfaces, applying interfaces, 

variables in interfaces and extending interfaces.
	Explanation of different types/methodologies in which an interface can be implemented
	
	Enables us to "program in the general" rather than "program in the specific.
	

	L18, L19, L20
	Stream based I/O(java.io) – The Stream classes-Byte streams and Character streams, Reading console Input and Writing Console Output, File class, Reading and writing Files
	Analyze and understand the transfer the of bytes in the from of streams(byte and char)
	
	To build a larger system or a library which keeps evolving, it is a good idea.

 
	M1,M6

	L21, L22
	Random access file operations, The Console class
	Understanding file operations. How to handle files
	
	To simplify the code when using event adapter classes
	M1,M6

	L23, L24
	Serialization, Enumerations, auto boxing, generics.
	Explains about the transfer of objects using serialization
	
	In order to prevent naming conflicts, to control access, to make searching/locating and usage of classes, interfaces, enumerations and annotations easier, etc.
	M1,M4,M5



	Lecture No.
	JNTUH Topic
	Objective of each Topic
	Course Outcome
	Practical inferences
	Method of Teaching

	Unit-III

	L25, 

L26,

L27
	Exception handling - Fundamentals of exception handling, Exception types, Termination or resumptive models, Uncaught exceptions,
	To know different types of exceptions
	CO2, CO3
	Brings run- time error management into the object-oriented world.
	M1, M5

	L28, 

 L29,

L30,

L31,

L32
	using try and catch, multiple catch clauses nested try statements, throw, throws and finally built- in exceptions, creating own exception sub classes
	To know how to handle different types of exceptions while executing programs
	
	
	M1, M5



	L33
	Multithreading- Differences between thread-based multitasking and process-based multitasking
	Introduces the need for expressing concurrency to support simultaneous operations within Java programs, especially those offering network services. It also introduces multithreading programming constructs in Java including  synchronization techniques with examples. 


	
	To serve multiple users requests

To carry out multiple tasks concurrently.
	M1, M5



	L34, 

L35,

L36
	Java thread model, creating threads thread priorities, synchronizing threads, inter thread communication.

	
	
	
	M1



	Lecture No.
	JNTUH Topic
	Objective of each Topic
	Course Outcome
	Practical inferences
	Method of Teaching

	UNIT – I V

	L37,

L38,

L39,

L40
	Collection Framework (java.util)- Collections overview, Collection Interfaces,  The Collection classes- Array List, Linked List
	Explains the usage of the Java collections, e.g. Lists, ArrayLists and Maps.
	CO3,     CO4

	Develop programs using the Java Collection API as well as the Java standard class library
	M1,M7

	L41,

L42
	Hash Set, Tree Set, Priority Queue, Array Deque
	
	
	
	M1,M7

	L43,

L44,

L45,

L46
	Accessing a Collection via an Iterator, Using an Iterator, The For-Each alternative, Map, Interfaces and Classes, Comparators, Collection algorithms, Arrays, The Legacy Classes and Interfaces- Dictionary, Hashtable ,Properties, Stack, Vector

	Explains  accessing the objects/elements created.
	
	To store and retrieve data
	M1,M7 

	L47,

L48,

L49,

L50
	More Utility classes, String Tokenizer, Bit Set, Date, Calendar, Random, Formatter, Scanner
	 Making  use of utility classes from utility
	
	To store large data.

Retrieves data from data base and displays it on the form 
	M1,M4,M5

	Lecture No.
	JNTUH Topic
	Objective of each Topic
	Course Outcome
	Practical inferences
	Method of Teaching

	UNIT – V  

	L51,

L52
	 GUI Programming with Swing – Introduction, limitations of AWT, MVC architecture,components, containers. Understanding Layout Managers, Flow Layout, Border Layout,Grid Layout, Card Layout, Grid Bag Layout
	Gives overview of AWT and swing components.
	CO4,

CO5
	The Java Abstract Window Toolkit provides a  cross-platform library  which seeks to observe look-and-feel conventions of various OS platforms.
	M1,M2

	L53,

L54,

L55
	Event Handling- The Delegation event model- Events, Event sources, Event Listeners,Event classes, Handling mouse and keyboard events, Adapter classes, Inner classes
	Gives overview of AWT and swing components.
	
	
	M1,M2

	L56,

L57,

L58,

L59
	Anonymous Inner classes. A Simple Swing Application, Applets – Applets and HTML, Security Issues
	
	
	
	M1,M2

	L60,

L61,

L62
	Applets and Applications, passing parameters to applets. Creating a Swing Applet

	
	
	
	M1,M2

	L63,

L64
	Painting in Swing, A Paint example
	Gives overview of java’s event handling mechanism
	
	To implement Graphical User Interfaces
	M1,M2

	L65,

L66
	Exploring Swing Controls- JLabel and Image Icon

	
	
	
	M1,M2

	L67,

L68
	JText Field, The SwingButtons- JButton, JToggle Button
	
	
	
	M1,M2

	L69,

L70,

L71
	JCheck Box, JRadio Button, JTabbed Pane, JScroll Pane
	Explanation about applet package and Swing components
	
	Java Applets are usually used to add small, interactive components or enhancements to a webpage. These may consist of buttons, scrolling text, or stock tickers, but they can also be used to display larger programs like word processors or games. 
	M1,M2

	L72,

L73
	JList, JCombo Box, Swing Menus, Dialogs
	
	
	
	M1,M2


 METHODS OF TEACHING:

	M1 : Lecture Method
	M4 : Presentation /PPT
	M7 : Assignment 

	M2 : Demo   Method
	M5 : Lab/Practical 
	M8 : Industry Visit 

	M3 : Guest Lecture 
	M6 : Tutorial
	M9 : Project Based


COURSE OUTCOMES:

	CO1
	Define the concept of OOP as well as the purpose and usage principles of inheritance, polymorphism, encapsulation and method overloading.

	CO2
	Identify classes, objects, members of a class and the relationships among them needed for a specific problem.

	CO3
	Implement the programs using the Java Collection API as well as the Java standard class library.

	CO4
	Analyze & Testing the various applications using GUI components with database connectivity.

	CO5
	Create various own java applications for real world entity.


(10) QUESTION BANK

        (SUBJECTIVE & OBJECTIVE)

UNIT-I:

SUBJECTIVE:

1. List at least ten major differences between C and Java

2. Distinguish between Objects and classes

3. Write the difference between Data abstraction and data encapsulation

4. Explain about Inheritance and polymorphism

5. Explain:    (a) Dynamic binding

                     (b) Message passing.

6. Describe the genesis of java. Also write brief overview of java

7. List and explain the control statements used in java. Also describe the syntax of the control 

    statements with suitable illustration.

8. What is an array? Why arrays are easier to use compared to a bunch of   related variables?

9.  What are conventional styles for class names, method names, constants and variables?

10. (a) what is a constructor? What are its special properties?

      (b) How do we invoke a constructor?

11. (a) What is the purpose of using a method? How do you declare a method? How do you invoke 

            a method?

      (b) What is method overloading? 

12. What are Data types used in Java. Give examples.
13. Explain the String Class and StringBuffer Class with suitable example.

OBJECTIVE:

1. What is main essential feature of object oriented programming Abstraction
2. Inheritance is the property by which one object acquires the properties of another

object.

3. Having many forms is called polymorphism.
4. Static polymorphism is the polymorphism exhibited at compile time.
5. Dynamic polymorphism is the polymorphism exhibited at run time.
6. An object is an instance of a class.

7. When java is compiled the code we will get Bytecode
8. Java’s byte code is platform independent
9. JVM contains an interpreter, to speed up the interpretation what is there with interpreter JIT compiler
10. Java is a purely object oriented language
11. What is the memory size of short? 2 bytes
12. What is the memory size of int? 4 bytes
13. What is size of the Boolean type? 1bit
14. Characters are stored with their ASCII values.
15. Is string a class or data type? Both
16. The operator used to refer a method in class is dot operator and member operator
17. A java program is complied using javac command

18. Java program is run using java command.

19. Which operator dynamically allocates memory for an object? new
20. Static methods can access only static variables.
21. Two methods with same name, same type signature is called as method overriding.

UNIT-II:

SUBJECTIVE:
1. What is the Inheritance? Discuss member access using Inheritance and uses of Inheritance.
2. What are the types of inheritances in java? Explain each of them in detail.
3. Define Abstract class? Explain with a suitable example.
4. Write a sample program to demonstrate the order of initialization of the base classes and           derived classes. Now add member objects to both the base and derived classes, and show  the order in which their initialization occurs during construction.
5. Explain about final classes, final methods and final variables?
6. What is interface? Write a program to demonstrate how interfaces can be extended.
7. What is package? How do you create a package? Explain about the access protection in             packages? With an example.

8. What is interface? How do you define an interface? Explain with a suitable example.
9. a). Does a super class variable be used to refer a sub class object. Explain with an example b). Explain about the extension of a class from another class with a program
10. Describe the anonymous inner classes apply on real time example.
11. Define the inner classes with an suitable example.
12. Describe the following terms:

   
(a) super and this

  
(b) final and abstract

  
(c) Method Overriding  & Constructors.
OBJECTIVE:

1. Which oops concept is used for hierarchical classification? Inheritance
2. Which keyword is used to inherit a class? extends
3. Which constructor is always available to subclass? Default constructor
4. Private members of the super class are not available to sub class.

5. When a sub class refers to its immediate super class the keyword it uses is super.
6. Multiple inheritance is not available in java.

7. Method overriding occurs when name and type signatures of two methods are 

      identical.

8. Abstract methods must be declared with a keyword abstract.
9. A class with one or more abstract methods is called as abstract class.
10. A class cannot be both abstract and final.
11. Which is used for methods to prevent Inheritance Final?
12. Methods declared as final cannot be overridden.

17 All classes in java are subclass of Object class
18 Which keyword is to create package? Package.
19 Import can be used to access package.
20 Dot operator is used to import a package.
21 All methods of interfaces are public and abstract by default.
22 Can we create an object to interface no?
23 Can we extend interface to another interface yes.
UNIT-III:

SUBJECTIVE:
1. (a) Give the Class hierarchy in Java related to exception handling. Briefly explain each class.
(b) What is the necessity of exception handling? Explain exception handling taking “divide-by-
Zero” as an example.

2. What is the difference in handling an error and an exception? With the help of a simple java
Program explains the concepts error and exception.
3. (a) Explain throws statement in Java with the help of an example program.
(b) What is the difference between throw and throws statement.
4. What is meant by multithreaded programming? Explain with a sample Java program the Java thread model.
5. What is meant by uncaught exceptions? Explain it with suitable examples.
Explain with suitable examples about the usage of try and catch statements.

6. Explain about inter thread communication with example program.

7. Illustrate Demon thread and thread priorities with priority constants.

8.  What are the differences between multi processing and multi threading?         
OBJECTIVE:

1. An exception is runtime error.
2. Try, catch and Throw is keyword used to manage exception handling.

3. throws is a keyword used to throw exception without handling.

4. Manually throw an exception keyword is throw.
5. All exceptions is subclass of Throwable.
6. Exception is the immediate super class of runtime exception class.

7. Yes we can make try statement nested.

8. Finally will execute whether or not option is thrown.

9. Finally and catch clause is optional.

10. Each try statement at least one catch clause.
11. In java exception handling is defined in java.lang type.

12. Thread is light weight class.

13. Multiple Try Blocks is not available in java.
14. 5 is thread normal priority.

15. run is used for execute java thread.

16. Main  thread is the default thread.

17. Runnable interface is used for creating user defined thread.

UNIT-IV:
SUBJECTIVE:
1. Write the Java Collection framework with an example.

2. Illustarte ArrayList with an example program.

3. Explain Vector with an example.

4. Define Hashtable with an example program.

5. Write short notes on Stack class with some methods. 
6. Explain  Enumeration with an example program.

7. Write Iterator with an example.

8. Illustrate StringTokenizer class and explain with an example.

9. Short notes on 

(a). Random class  (b) Scanner class (c) Calender class.
10. Write text input/output file operations.

11. Explain File management using File class.
12. What are the different types of JDBC drivers. Explain with URL Names.
OBJECTIVE:
1. Which of these packages contain all the collection classes? java.util

2. Which of these classes is not part of Java’s collection framework? Queue

3. What is Collection in Java? a group of objects.

4. Which of this interface handle sequences? List

5. Which of this interface must contain a unique element? Set

6. Which of these is Basic interface that all other interface inherits? Collection

7. Which of these methods sets every element of a List to a specified object? fill()

8. Which of these methods can randomize all elements in a list? shuffle()

9. Which of these methods can convert an object into a List? singletonList()
10.            is used to connect Java’s I/O system to other programs.
UNIT-V:

SUBJECTIVE:
1. (a) Why do you use frames?

     (b) Explain the syntax and functionality of different methods related to Frames.

2. What are the methods supported by the following interfaces. Explain each of them 

              (a) ActionListener interface

              (b) MouseMotionListener interface

              (c) TextListener interface.

3. What are the methods supported by KeyListener interface and MouseListener Interface. 

     Explain each of them with examples.

4. using a Frame window, write a program to handle all mouse events?

5. (a) What is Delegation Event model? Explain it. What are its benefits?

     (b) Define Event. Give examples of events. Define event handler. How it  handles events. 

6.  Explain different event classes supported by Java.

7.  Explain in detail about the following event classes:

    (a) ComponentEvent

    (b) ContainerEvent

    (c) FocusEvent. 

8. What is event source? Give examples of event sources. How events are  generated. Are all 

    events generated by user actions? Comment on it. 

1. Explain the following:

    (a) Creating an applet

    (b) Passing parameters to applets

    (c) Adding graphics and colors to applets.

2. (a) Write briefly applet display methods.

    (b) Write a java program to form a calculator

3. How will you create check boxes and Choice boxes? Explain the steps in detail.

4. (a) Explain various components of User Interface.

    (b) How will you arrange components on User Interface? 

5. What are various JFC containers? List them according to their functionality. Explain each of 

    them with examples. 

6. (a) In what way JList differ from JComboBox?

    (b) JList does not support scrolling. Why? How this can be remedied? Explain with an       

           example. 

7. Explain the steps involved in creating JCheckBox, JRadioButton, JButton, JLabel

8. Differentiate following with suitable examples:

   (a) Frame, JFrame

   (b) Applet, JApplet

   (c) Menu, Jmenu.

OBJECTIVE:

1. Handling events is based on the delegation event model.

2. A source generates an event and sends to one or more listeners.

3. An event is an object that describes state change in source.
4. The Awt event class is defined within java.awt package.
5. Event object is super class of all events.
6. Action Event is generated when a button is pressed or menu item is selected.
7. Item Event is generated when a check box or list item is clicked.
8. The methods used to return X and Y coordinates of mouse when event occurred is int getX (), int getY ().

9. An anonymous inner class is one that is not assigned a name.

10. AWT stands for Abstract window Tool kit.
11. The Graphics class defines a number of drawing class.

12. Lines are drawn by means of drawLine () method.

13. To set a change text in a label by using SetText () method.

14. To receive the current state of a checkbox we call getState () method.

15. The choice class is used to create a pop-up list of items which user may choose.

16. AWT includes multiline editor called TextArea.
17. Flow layout is the default layout manager.

18. Grid layout lays out components in a two-dimensional grid.

19. You can disable or enable a menu item by using the SetEnabled () method.

20. Menu generates events when an item of type Menu item or Check box Menu Item is selected. 

1. All applets are subclass of Applet.

2. Applets are executed by either web browser or an applet viewer.
3. The standard applet viewer is provided by JDK .
4. Execution of an applet does not begin with at main().
5. Applet is window-based program.

6. The four methods defined by Applet are init(),start(),paint()
7. When an applet begins, the AWT calls the methods in init(),start(),paint() sequence.

8. Stop () and destroy () are called when an applet is terminated.

9. Init() method is called only once during the runtime of the applet.

10. The paint() method is called each  time applet output must be redrawn.

11. The paint() method has only one parameter of type Graphics.
12. An applet writes to its window only when its update or paint() method is called by AWT 

13. To retrieve a parameter from applet, use get parameter method.

14. Swing-related classes are contained in javax.string.

15. Applets that use swing must be subclasses of JApplet.

16. The content pane can be obtained by getContentPane() method

17. In swing, icons are encapsulated by ImageIcon class, which paints an icon from image.

18. A tabbed pane is a component that appears as a group of folders in file cabinet.

19. A tree   is a component that presents a hierarchical view of the data. 

20. We call addTab () to add a tab to the pane.
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Answer All Questions. All Questions Carry Equal Marks.Time: 20 Min. Marks: 20.
I.
Choose the correct alternative:

1.
The  
 is the mechanism that binds together code and the data it  manipulates.  [  ] 

           A. Encapsulation  B. Inheritance  C. Polymorphism   D. Abstraction

2.
The variables declared in interface are by default.
[
]

              A. static
B. final
C. array
D. vector

.

3.
The constructor that is used to duplicates an existing object is called  
 constructor.

[
]
A. parameterized
B. default
C. copy
D. duplicate

1. Defining several methods in a single class with same name but having different number 

   or types of  parameters is called Method  



[
] 

 A. Overloading
B. Overriding

C. Copying
D. Defining

5.
Which of the following method does not belong to String class.
[
] 

           A. length ( )
B. compareTo ( )
C. equals ( )
D. strlen ( )

6.
A method declared as protected is not visible in.
[
] 

            A. Same Package Non-subclasses.
B. Different package subclasses.

C. Same Package subclasses.
D. Different package Non-subclasses.

7.
The  
 class is a super class of all classes.
[
] 

              A. Object

B. Thread
C. Applet
D. Graphics.

8.
If we wish to prevent inheritance then we must declare class as  

[
]

             A. public
B. final
C.  static
D. abstract

9.
The package that contains all the classes for implementing graphics related functions.[
] 

             A. java.lang
B. java.io
C. java.awt
D. java.util

10.
The package that support basic classes required to write java program is
[
] 

              A. java.lang
B. java.util
C. java.io
D. java.net

II.
Fill in the blanks:

11.
A class for which we can’t create the object directly is 

12.
In java the objects are passed by the use of  

13.
In a class we may define  
 number of constructors.
14.

 
 is a process by which one object acquires the properties of another object
15.
The size of float variable is  

16.
For compilation & execution of java program we require  

17.
The  
 method is used to invoke a constructor of the same class

18.
Abstract class means  

19.
Method overriding is resolved runtime by  

  20. 
Multiple inheritance in java is accomplished by feature 
mechanis
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Keys

I. Choose the correct alternative:

1.
a

2.
b

3.
c

4.
a

5.
d

6.
d

7.
a

8.
b

9.
c

10.
a

II.
Fill in the blanks:

11.
Abstract class

12.
call by reference

13.
many

14.
inheritance

15.
4 bytes

16.
compiler & interpreter

17.
new

18.
A class that cannot be instantiated

19.
dynamic method dispatch

20.
interface
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Answer All Questions. All Questions Carry Equal Marks.Time: 20 Min. Marks: 20.
	I.

1.
	Choose the correct alternative:

Which is a checked Runtime Exception?
	[
	]

	
	A. NullPointerException
B. InterruptedException

C. ArithematicException
D. ArrayIndexOutOfBoundsException
	
	

	2.
	Which of the following method is not defined by MouseListener Interface.

A. mouseClicked
B. mouseDragged
C. mouseReleased
D. mouseExited
	[
	]


3.
Which of the following layout is used as default layout manager?

[
]

           A. BorderLayout
B. CardLayout
C. FlowLayout
D.  GridLayout

4.
The following method is called when we leave a web page that contains an applet
[
] 

           A. pause( )
B. stop( )
C. destroy( )
D. hide( )

5.         Which of the following method doesn’t belong to Thread.
[
] 

            A. isAlive
B. join
C. sleep
D. wake

6.
Which event is generated when a scrollbar is manipulated?

[
]

            A. Item Event
B. Adjustment Event  C. Check Event
D. Text Event

7.
Which block following will execute whether or not an exception is thrown?
[
]

            A. Try
B. Catch
C. Throw
D. Finally

8.
Which of the following is the class not used networking.

[
] 

           A. DatagramPacket
B. DatagramSocket
C. InetAddress
D. HTTPAddress

9.
Which of the following is the valid priority we can use for thread?
[
] 

            A. MIN_PRIORITY
B. MINIMUM_PRIORITY

C. LOW_PRIORITY
D. ZERO_PRIORITY

10.

Which listener interface is needed in handling TextField?

[
] 

             A. ActionListener
B. ItemListener
C. TextListener
D. InputListener

II.
Fill in the blanks:
  11. 
           is used to connect Java’s I/O system to other programs.
12.
The  
 allows us to pass parameters to the Applet through HTML page.

13.
TCP/IP is used to implement  
 connection.

14.
The class EventObject is defined in  
 package.

15.
The  
 function can be used to find IP address of the host machine.

16.
The fundamental class of Java swing JApplet extends  
 class.

17.
BorderLayout manager divides window in to  
 areas.

18.
A try block may have  
number of catch block(s).

19.
To select or to change the font we have to use  
 method.

20.
At the top of the AWT hierarchy is the  
 class.
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OBJECT ORIENTED PROGRAMMING

( Common to Computer Science & Engineering, Chemical Engineering,

Information Technology, Computer Science & Systems Engineering and

Electronics & Computer Engineering)

Time: 3 hours                                                                                Max Marks: 80

Answer any FIVE Questions

All Questions carry equal marks

⋆ ⋆ ⋆ ⋆ ⋆
1. Distinguish the following terms.

(a) Objects and classes.

(b) Data abstraction and Data encapsulation.                                                 [8+8]

2. What does tostring () method returns? How is it handled in Java? Explain with an

Example.                                                                                                           [16]

3. What is the mechanism by which a call to an overridden method is resolved at

Runtime? Explain with an example.                                                                  [16]

4. What are the Packages provided by java API? Explain.                               [16]

5. List & explain the various methods defined by the thread class with examples of

each?                                                                                                                 [16]

6. (a) Explain the reason of creating a subclass of Frame is preferred over creating

         an instance of Frame when creating a window.

    (b) Explain the steps in creating a subclass of frame with the help of examples.

                                                                                                                         [8+8]

7. Write a stand-alone AWT based application which creates a frame window that

     responds to mouse clicks and key strokes.                                                 [16]

8. Write short notes on:

     (a) TCP.

     (b) UDP

     (c) IPAddress.

     (d) DNS.                                                                                                 [4+4+4+4]
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OBJECT ORIENTED PROGRAMMING

( Common to Computer Science & Engineering, Chemical Engineering,

Information Technology, Computer Science & Systems Engineering and

Electronics & Computer Engineering)

Time: 3 hours                                                                                Max Marks: 80

Answer any FIVE Questions

All Questions carry equal marks

⋆ ⋆ ⋆ ⋆ ⋆
1. Explain different abstraction mechanisms possible in object oriented  

    programming.                                                                                              [16]

2. How many Data types are in java? Explain with ranges.                            [16]

3. How the keyword ‘final’ can be used to prevent Overriding ? explain With an

example.                                                                                                         [16]

4. Write Java code to obtain Date and Time.                                                  [16]

5. What are Checked Exceptions and Unchecked Exceptions? Explain some of 

    These exceptions with an example and also give the differences between them. 

                                                                                                                         [16]

6. Describe the ActionEvent , the AdjustmentEvent, the ComponentEvent and the

    ContainerEvent classes along with their methods and constructors.          [16]

7. (a) What are the advantages of Layout managers? Why Java prefers Layout

          managers instead of fixing the component by x & y Coordinates? What are

         the different Layout managers AWT supports?

    (b) What is preferred size of a component and how it is related to the Layout

         Managers.                                                                                          [10+6]

8. Write a short notes on: (a) Network socket.(b) Client/Server.

(c) Reserved Socket.(d) Proxy Server. [4+4+4+4]                                                                              
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OBJECT ORIENTED PROGRAMMING

( Common to Computer Science & Engineering, Chemical Engineering,

Information Technology, Computer Science & Systems Engineering and

Electronics & Computer Engineering)

Time: 3 hours                                                                                Max Marks: 80

Answer any FIVE Questions

All Questions carry equal marks

⋆ ⋆ ⋆ ⋆ ⋆
1. Distinguish the following terms.

(a) Inheritance and Polymorphism.

(b) Dynamic binding and message passing.                                                       [8+8]

2. (a) Write a Java program that implements Linear Search?

    (b) What does System.out.println in Java?                                                     [8+8]

3. How the keyword ‘final’ can be used to prevent Overriding ? explain With an

example.                                                                                                              [16]

4. Explain Buffered Reader and BufferedWriter classes from I package with an exam-ple.                                                                                                             [16]

5. In JAVA, is exception handling implicit or explicit or both. Explain with the help

of example java programs.                                                                                  [16]

6. Define Abstract class and Interface and what is the difference between them explain with suitable examples.                                                                           [16]

7. (a) In what way JList differ from JComboBox?

   (b) JList does not support scrolling. Why? How this can be remedied? Explain

with an example.                                                                                               [8+8]

8. (a) What is TCP/IP? Explain in detail how TCP/IP differs from UDP/IP.

    (b) Discuss briefly about java.net package.                                                  [8+8]
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OBJECT ORIENTED PROGRAMMING

( Common to Computer Science & Engineering, Chemical Engineering,

Information Technology, Computer Science & Systems Engineering and

Electronics & Computer Engineering)

Time: 3 hours                                                                                Max Marks: 80

Answer any FIVE Questions

All Questions carry equal marks

⋆ ⋆ ⋆ ⋆ ⋆
1. If one is familiar with two or more distinct computer programming languages, give

an example of showing how one language would direct the programmer to one type

of solution, anda different language would encourage an alternative solution. [16]

2. What does tostring() method returns? How is it handled in Java? Explain with an

example.                                                                                                            [16]

3. What is an abstract class? What is its importance? How is it designed in java.

                                                                                                                          [16]

4. Explain FileInputStream and FileOutputStream with an example for each.  [16]

5. (a) What is a thread? Explain the concept of a Multithread Programming?

    (b) Describe the life cycle of a thread?                                                        [8+8]

6. Briefly explain the following terms:

(a) Component.

(b) Container.

(c) Panel.

(d) Window.
[4+4+4+4]

7. What are various JFC containers? List them according to their functionality. Ex-

plain each of them with examples.                                                                  [16]

8. Write short notes on:

(a) TCP.

(b) UDP

(c) IPAddress.

(d) DNS.                                                      

                                                                                                             [4+4+4+4]

⋆ ⋆ ⋆ ⋆ ⋆
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OBJECT ORIENTED PROGRAMMING
Common to Information Technology, Computer Science And Engineering Time: 3 hours                                     Max Marks: 75 Answer any FIVE Questions
All Questions carry equal marks
? ? ? ? 

1. Discuss about various constructors de ned in the following classes: 

· ImageIcon 

· JLabel 

· JTextField 

	(d) JButton
	[15]


2. Explain in detail about the ways of achieving run-time polymorphism in Java with
	suitable program.
	[15]


3. Discuss the following string operations: 

(a) String Literals 

(b) String concatenation 

(c) String conversion 

	(d) String constructors
	[15]


4.  (a) Explain the way of viewing the world agents to oops.
	(b) Explain the way of viewing the world responsibilities about oops.
	[7+8]


5. (a) What is meant by polling? Discuss the built in mechanism in Java to avoid it. 

	
	(b) What are the thread Synchronized methods in Java? Explain their usage with

	
	a sample Java program.
	[7+8]

	6.
	Discuss in detail about nested and inner classes with examples.
	[15]

	7.
	What is meant by AWT? What are the AWT classes contained in the Java.awt

	
	package? Discuss each of them brie y.
	[15]


2. (a) Write a program that copies content of one le to another le by removing unnecessary spaces between words. 

(a) Create an employee class. Write an employee manager program to update employee information using File Input Stream and File Output Stream class. 

[7+8]
5. ? ? ? ? 
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· ? ? ? ? 

1. (a) Write short notes on costs of Inheritance. 

(b) Discuss the di erent ways in which Java achieves \one interface, multiple 

	
	
	methods" aspect of polymorphism.
	[7+8]

	2.
	(a)
	Explain in detail about accessing a package.
	

	
	(b)
	Write short note on CLASSPATH environmental variable.
	[7+8]

	3.
	(a)
	What is a class and object? Is there any relationship between them.Explain.

	
	(b)
	What is a member function and data members? Explain brie y.
	[7+8]


	4.
	Discuss with a sample Java program how to pass parameters to Applets.
	[15]

	5.
	Discuss in detail about Autoboxing and Metadata in Java.  Write sample Java

	
	programs to describe each of them.
	[15]


2. (a) What are Scroll bars? List out and explain various constructors and methods de ned in it. 
(a) Write a sample Java program to demonstrate the usage of Scroll bars.  [7+8] 

3. What are Java's unchecked exceptions de ned in Java:lang? Explain them with 

	suitable examples.
	[15]

	8. Explain the method that initialize the object with an example.
	[15]


? ? ? ? ?
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5. (a) Explain di erent types of class hierarchies. 

	(b) Give the advantages of OOP.
	[10+5]


5. Discuss brie y about the following. 

(b) Java's unchecked RuntimeException subclasses 

(c) Java's checked exceptions 

	(c) Multiple catch clauses.
	[15]


7. (a) Di erentiate between Abstract class and Concrete class. 

(b) Explain how the Abstract class is implemented in the class with an example. 

[7+8]
	4. State and explain various methods de ned by Applet class.
	[15]


8. (a) Explain with an example how to create threads by implementing the Runnable interface. 

(b) What is meant by thread priority? Discuss its signi cance with a sample Java
	program.
	[7+8]


6. What are the methods de ned by Object Output and Object Input class? Explain. [15]
	7.
	(a)
	Di erentiate between method overloading and method overriding.
	

	
	(b)
	Write a program to implement the method overloading.
	[7+8]

	8.
	Write Java program for handling keyboard events.
	[15]
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1. (a) What is meant by the class scope. Explain. 

(b) How object is created for the class in java? Explain it with the syntax and 

	example.
	[8+7]


2. (a) What is meant by multithreaded programming? Explain with a sample Java program the Java thread model. 

	(b)
	Explain with a sample Java program how to create threads.
	[8+7]

	3.  (a)
	Explain about `this' keyword with an example.
	

	(b)
	Di erentiate between C++ and java?
	[7+8]


2. (a) Discuss in detail about nested Interfaces. 

What happens when an Interface is partially implemented? Explain.   [7+8] 

	5. List out various Swing component classes and explain them clearly.
	[15]


6. (a) Distinguish between TextField and TextArea classes. 

(b) Write a sample Java program to demonstrate the usage of TextArea.   [7+8] 

7. (a) De ne multiple inheritance. Does Java Support multiple inheritance. Justify your answer. 

	(b) Write java program to implement the multilevel Inheritance.
	[7+8]


8. What are the Java's built-in exceptions? List the checked exceptions de ned in the
	Java:lang and explain them clearly with suitable examples.
	[15]
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2. (a) Discuss member access using Inheritance. 

	(b) What are the advantages of Inheritance?
	[8+7]


2.  (a) Explain about various expressions in java.
	(b) Discuss in detail about type conversion and casting.
	[7+8]


3. (a) What is meant by uncaught exceptions? Explain it with suitable examples. 

(b) Explain with suitable examples about the usage of try and catch statements. 

[7+8]
4. What is meant by encapsulation? Explain how encapsulation is achieved in JAVA. [15]
5.  (a) State and explain the simple Applet display methods.
	(b) Write Java code for a simple Banner Applet and explain it.
	[7+8]


6.  (a) Give illustrations on explicit interface member implementations.
	(b) How Interfaces can be validated? Explain with example.
	[7+8]


7. What is meant by virtual key codes? Write a sample Java program to demonstrate
	some virtual key codes.
	[15]


8.  (a) Discuss about wait( ), notify( ) and notifyAll( ) methods in Java.
(b) What is meant by a Deadlock?  Is it possible to occur in a multithreaded
	program? Justify your answer with a sample Java program.
	[7+8]
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1. (a) Brie y explain Stream Tokenizer class. 

	(b) Write a program to illustrate the use of stream tokenizer class.
	[8+7]


3. Discuss about various methods de ned in the following classes: 

(a) ImageIcon 

(b) JLabel 

(c) JTextField 

	(d) JButton
	[15]


3.  (a) Write short notes on history of Java.
	(b) What is a data type? Explain various data types available in Java.
	[7+8]


4.  (a) Write a Java program to concatenate two given strings.
(b) Write a Java program to convert all the letters in a string to upper case.
	(c) Discuss the usage of the method \valueof( )" with an example.
	[5+5+5]


6. (a) How to request a service from an object through a message? 

(b) Write a simple Java program to display a message \welcome to oops" by using the member function creating an object to call particular member function. 

	
	
	
	[7+8]

	6.
	(a)
	Explain in detail about various forms of inheritance?
	

	
	(b)
	Discuss about Specialization in detail.
	[7+8]

	7.
	Discuss in detail about Menu bars, Menus and Dialog boxes.
	[15]

	8.
	Discuss in detail about various Enumerations and Annotations in Java.
	Write

	
	sample Java programs to describe each of them.
	[15]
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1. (a) Explain about type conversion with an example. 

	(b) Explain about wrapper class with an examples.
	[7+8]


4. Discuss the following string operations: 

(a) String Literals 

(b) String concatenation 

(c) String conversion 

	(d)
	String constructors
	[15]

	3.  (a)
	What is meant by Auto-Unboxing? Explain with an example.
	

	(b)
	Discuss clearly about type wrappers in Java.
	[8+7]


6. (a) Does a super class variable be used to refer a sub class object. Explain with an example. 

(b) Explain about the extension of a class from another class with a program. 

[8+7]
6. (a) Discuss various constructors for FlowLayout? Explain them. 

(b) Write a sample Java program to demonstrate the usage of BoarderLayout. 

[7+8]
	6. List out various Swing component classes and explain them clearly.
	[15]


8. (a) Discuss in detail about Bu ered Byte Stream class with an example. 

(b) Demonstrate Sequence Input Stream with a program. 

	(c) Write down the bene ts of streams in java.
	[7+5+3]


9. Explain following terms with an example for each 

(a) abstraction 

(b) information hiding 

(c) dynamic binding 

	(d) reusability.
	[15]
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1. State and explain various constructors and methods de ned in the JTree, JScroll- 

	Pane and JComboBox classes.
	[15]


3. (a) Explain the term \Annotation" in Java. Discuss how to specify the annotation retention policy. 

	
	(b)
	Discuss in detail about the single-member annotations with a sample Java

	
	
	program.
	[8+7]

	3.
	(a)
	Write a program illustrating `this' keyword. Explain it.
	

	
	(b)
	Write short note on garbage collection.
	[7+8]

	4.
	(a)
	What is inheritance? How inheritance promotes software reuse?
	

	
	(b)
	How to create class by inheriting from existing class?
	[7+8]

	5.
	(a)
	Discuss about various methods de ned by Pleader and Writer classes.
	

	
	(b)
	Write a program that illustrates  le writes.
	[8+7]

	6.
	(a)
	Give illustration on  nalize( ), equals and to string( ) methods.
	

	
	(b)
	De ne substitutability and discuss its needs.
	[8+7]


	7.
	What are the various adapter classes that implements commonly used Listener

	
	interfaces? Write a sample Java program to demonstrate an Adapter.
	[15]

	8.
	What are the Java's built-in exceptions? List the checked exceptions de ned in the

	
	Java:lang and explain them clearly with suitable examples.
	[15]


? ? ? ? ?
11. Tutorial Question  sets on each unit

UNIT – I

1. Explain about oop concepts.
2. Write applications for oop concepts
3. Explain about features of JAVA

4. What are the different types of data types in java.
5. Explain about different control statements in java with example
6. What are different types of constructers? Explain with example program.

7. Explain   about string handling classes.
UNIT-II
1. What is meant by inheritance? explain about final keyword.

2. How to achieve polymorphism? Explain with example program.

3. Explain about abstract class and methods.

4. Explain about sub class and super keyword.

5. What are the different accesses specifies? explain with examples 

6. Explain about CLASPATH with example.
7. How to create user defined package? With example.

8. What is meant by interface? Explain with examples

UNIT-III
1. What are the different exception handling keywords with syntaxes?

2. Explain about thread life methods with neat diagram.

3. Explain about daemon threads with example.
4. What is meant by inter thread communication?

5. Explain about thread synchronization with example program.

UNIT-IV

1. Define Hashtable with an example program.

2. Write short notes on Stack class with some methods. 

3. Explain about util package classes.
4. Explain about StringTokenizer classs with example.
5. Write text input/output file operations.

6. Explain File management using File class.
7. What are the different types of JDBC drivers. Explain with URL Names
UNIT-V

1. Explain about Applet life cycle methods.

2. How to pass parameters in java applet classes?

3. What are the different Swing package classes?

4. Explain about Tree and Table classes with example programs.
5. Explain different event classes supported by Java.
6.  Write a java program to form a calculator.
7. (a) Why do you use frames?
(b) Explain the syntax and functionality of different methods related to Frames.
8. What are the methods supported by KeyListener interface and MouseListener Interface. 

 Explain each of them with examples.
11. Assignment Question sets on each unit

Unit-1

SET- 1

1. Distinguish the following terms.

(a) Objects and classes.

(b) Data abstraction and Data encapsulation.

2. What does tostring () method returns? How is it handled in Java? Explain with an

Example.   

3. What is the mechanism by which a call to an overridden method is resolved at

Runtime? Explain with an example.    

4. Explain different abstraction mechanisms possible in object oriented  

    programming. 

SET - 2 

	1.a)pExplain about `this' keyword with an example.

	b)Diff erentiate between C++ and java?


2. How many Data types are in java? Explain with ranges.                           

3. How the keyword ‘final’ can be used to prevent Overriding ? explain With an

example. 

4.What is meant by the class scope. Explain. 

SET- 3

1.How object is created for the class in java? Explain it with the syntax and 

	example.
	


2. Distinguish the following terms.

(a) Inheritance and Polymorphism.

(b) Dynamic binding and message passing.                                                       

3. (a) Write a Java program that implements Linear Search?

    (b) What does System.out.println in Java?                                                     

4. How the keyword ‘final’ can be used to prevent Overriding ? explain With an

example.                                                                                                             

SET- 4

1. Explain Buffered Reader and BufferedWriter classes from I package with an exam-ple.

2. Explain in detail about the ways of achieving run-time polymorphism in Java with
	suitable program.
	


3.Discuss the following string operations: 

(d) String Literals 

(e) String concatenation 

(f) String conversion 

	(g) String constructors

4) Explain different types of class hierarchies. 

(b) Give the advantages of OOP.
[10+5]

	


Unit-2

SET-1

1) What are the Packages provided by java API? Explain.  

2) Write Java code to obtain Date and Time.

3) Define Abstract class and Interface and what is the difference between them explain with suitable examples. 

4) What does tostring() method returns? How is it handled in Java? Explain with an

example.                                                                                                           
SET-2

1. What is an abstract class? What is its importance? How is it designed in java.

       Discuss in detail about nested and inner classes with examples

2. Write short notes on costs of Inheritance. 

	3.Explain in detail about accessing a package.

	4.Write short note on CLASSPATH environmental variable

SET-3
1) Differentiate between Abstract class and Concrete class. 

2) Explain how the Abstract class is implemented in the class with an example. 



	3)Differentiate between method overloading and method overriding.

	4)Write a program to implement the method overloading.


SET-4   

1. Define Abstract class and Interface and what is the difference between them explain with suitable examples. 

2. Explain how the Abstract class is implemented in the class with an example. 

3. What does tostring() method returns? How is it handled in Java? Explain with an

example.                                                                                                           
4. 3.Explain in detail about accessing a package.

Unit-3

SET-1

1List & explain the various methods defined by the thread class with examples of

each?    

2. What are Checked Exceptions and Unchecked Exceptions? Explain some of 

    These exceptions with an example and also give the differences between them. 

3.  In JAVA, is exception handling implicit or explicit or both. Explain with the help

of example java programs.                                                                                  

4. (a) What is a thread? Explain the concept of a Multithread Programming?

    (b) Describe the life cycle of a thread?  

SET-2   

	1) What are the thread Synchronized methods in Java? Explain their usage with

	a sample Java program.


2) What are Java's unchecked exceptions de ned in Java:lang? Explain them with 

	suitable examples.
	[


3)Explain with an example how to create threads by implementing the Runnable interface. 

4) What is meant by thread priority? Discuss its signi cance with a sample Java
	program.

SET-3
	


1) What is meant by multithreaded programming? Explain with a sample Java program the Java thread model. 

2) Explain with a sample java program how to create threads

3) What are Checked Exceptions and Unchecked Exceptions? Explain some of 

    These exceptions with an example and also give the differences between them. 

4) Explain with an example how to create threads by implementing the Runnable interface. 

SET-4

1List & explain the various methods defined by the thread class with examples of

each?    

2) What are Java's unchecked exceptions de ned in Java:lang? Explain them with 

	suitable examples.
	[


3)Explain with an example how to create threads by implementing the Runnable interface. 

4) Explain with an example how to create threads by implementing the Runnable interface. 

Unit-5  

SET-1

1.  Explain the reason of creating a subclass of Frame is preferred over creating

         an instance of Frame when creating a window.

2. Explain the steps in creating a subclass of frame with the help of examples.

3.  Write a stand-alone AWT based application which creates a frame window that

     responds to mouse clicks and key strokes.      

.4.  Describe the ActionEvent , the AdjustmentEvent, the ComponentEvent and the

    ContainerEvent classes along with their methods and constructors.         

SET-2

1.  What are the advantages of Layout managers? Why Java prefers Layout

          managers instead of fixing the component by x & y Coordinates? What are

         the different Layout managers AWT supports?

2.  What is preferred size of a component and how it is related to the Layout

         Managers.         

3.  In what way JList differ from JComboBox?4

4. JList does not support scrolling. Why? How this can be remedied? Explain

with an example

SET-3       

1. Briefly explain the following terms:

(a) Component.

(b) Container.

(c) Panel.

(d) Window.

2.Discuss about various constructors defined in the following classes: 

ImageIcon 

JLabel 

JTextField 

	JButton
	


	3.What is meant by AWT? What are the AWT classes contained in the Java.awt

	package? Discuss each of them brie y.

	4.
	4.Discuss with a sample Java program how to pass parameters to Applets

SET-4.
	

	5.
	1.Discuss in detail about Autoboxing and Metadata in Java.  Write sample Java

	
	programs to describe each of them.
	


2. What are Scroll bars? List out and explain various constructors and methods de ned in it. 
3.Write a sample Java program to demonstrate the usage of Scroll bars                

4.Write Java program for handling keyboard events.  

(12) Continuous Assessment Program (CAP)
UNIT- I

1.Which one of these lists contains only Java programming language  keywords?

A)class, if, void, long, Int, continue

B)goto, instanceof, native, finally, default, throws

C)try, virtual, throw, final, volatile, transient

D)strictfp,constant, super, implements, do

E)byte, break, assert, switch, include

Answer:  B

2.Which will legally declare, construct, and initialize an array?

A)int [] myList = {"1", "2", "3"};

B)int [] myList = (5, 8, 2);

C)int myList [] [] = {4,9,7,0};

D)int myList[] = {4, 3, 7};

Answer:  D

3.Which is a reserved word in the Java programming language?

A)method B)nativeC) subclasses D) reference

Answer: B

4.publicinterface

 Foo { int k = 4;

/* Line 3 */

1. final int k = 4; 

2. public int k = 4;

3. static int k = 4;

4. abstract int k = 4;

Answer:  A

5. Which one of the following will declare an array and initialize it with 

five numbers?

A) Array a = new Array(5);

B) int [] a = {23,22,21,20,19};

C) int a [] = new int[5];

D) int [5] array;

Answer: B

6 Which is the valid declarations within an interface definition?

A) public double methoda();

B) public final double methoda();

C) static void methoda(double d1);

D) protected void methoda(double d1);

Answer: A

7. The Java interpreter is used for the execution of the source code?

a) True

b) False

Answer: True

8. Consider the following program:

import myLibrary.*;

public class ShowSomeClass

{

// code for the class...

}

9.What is the name of the java file containing this program?

A. myLibrary.java

B. ShowSomeClass.java

C. ShowSomeClass

D. ShowSomeClass.class

Answer: B

10. Which of the following is TRUE?

A. In java, an instance field declared public generates a compilation 

error.

B. int is the name of a class available in the package java.lang

C. Instance variable names may only contain letters and digits.

D. A class has always a constructor (possibly automatically supplied by  the java compiler).

Answer:  D

11. Consider the following code snippet

String river = new String(“Columbia”);

System.out.println(river.length());

What is printed?

A. 6

B. 7

C. 8

D. Columbia

Answer:  C

12. A constructor

A. must have the same name as the class it is declared within.

B. is used to create objects.

C. may be declared private

D. A and B

E. A, B and C

Answer:  E

13 Which of the following may be part of a class definition?

A. instance variables

B. instance methods

C. constructors

D. all of the above

Answer:  D

14 What is different between a Java applet and a Java application?

A. An application can in general b

e trusted whereas an applet can't.

B. An applet must be executed in a browser environment.

C. An applet is not able to access the files of the computer it runs on

D. (A), (B) and (C).

Answer: D

15. Consider

public class MyClass{

public MyClass(){/*code*/}

// more code...

}

To instantiate MyClass, you would write?

A. MyClass mc = new MyClass();

B. MyClass mc = MyClass();

C. MyClass mc = MyClass;

D. MyClass mc = new MyClass;

Answer A

16. What is byte code in the context of Java?

A. The type of code generated by a Java compiler

B. The type of code generated by a Java Virtual Machine

C. It is another name for a Java source file

D. It is the code written within the instance methods of a class.

Answer A

17. What is garbage collection in the context of Java?

A. The operating system periodically deletes all of the java files available i n the system.

B. Any package imported in a program and not used is automatically deleted.

C. When all references to an object are gone, the memory used by the object is automatically reclaimed.

D. The JVM checks the output of any Java program and deletes anything that doesn't make sense.

Answer C

18. You read the following statement in a Java program that compiles and executes. submarine.dive(depth); What can you say for sure?

A. depth must be an int

B. dive must be a method.

C. dive must be the name of an instance field.

D. submarine must be the name of a class

Answer B

19. What output is displayed as the result of executing the following  statement?

System.out.println("// Looks like a comment.");

A) // Looks like a comment

B) The statement results in a compilation error

C) Looks like a comment

D) No output is displayed

Ans : a.

20. Java Source Code is compiled into ______________

A).obj 

B).exe

C) Byte code 

D) None

G)

Answer C

21 Which of the tool is used to compile java code ?

A)Javac B) Java B) exe D) Run

Answer A

22)Which of the following tool used to execute java code.

A)Javac B) DOS C) Run D) Java

Answer D

Q22) Which of the following is used to interpret and execute Java Applet 

Classes hosted by HTML

A)Appletviewer B) Java C)javac D) None

Answer A

Q23.HTML based Java Documentary help can be accessed using________

A)JavadocB) javahelp C) Java manual D) None of these

Answer A

Q24.jar stands for _____________.

A)Java Archive Runner B)Java Archive C)None  d) both a & B

Answer B

Q 25 Which of the following is used to see the details of the

compilation.

A) javac- debug TestExample.java

B)javac-detail TestExample.java

C)javac -verbose TestExample.java

D) None

Answer C

Q26.Which of the following is not a keyword in Java Boolean

B) Assert C)Finalize D) abstract

Answer C)

Q27.Which of the following is not a keyword in Java

A)transient 

B)emun

C) strictfp

D)instanceof

Answer B

Q 28.Single line comment starts with _________ in Java

A) // B)/** C) /* */ D)

Answer A

Q 29 Which of the following Class is used to wrap boolean value

A)None of these

B)java.util.Boolean

C)java.io.Boolean

D)java.lang.Boolean

Answer D

Q30.We can construct Boolean Object from ________. Select appropriate option(s)

A)Boolean

B)Integer

C)String

D) Long

Answer A & C

Q31.Which one of these lists contains only Java programming language keywords?

A)class, if, void, long, Int, continue

B)goto, instanceof, native, finally, default, throws

C)try, virtual, throw, final, volatile, transient

D)strictfp, constant, super, implements, do

Answer B

Q32.Which is a valid keyword in java?

A)Interface

B)string

C)Float

D)unsigned

Answer A

Q33 Which is a valid declarations of a String?

A)String s1 = null;

B)String s2 = 'null';

C)String s3 = (String) 'abc';

D)String s4= (String) '\ufeed';

Q 34. Which is true about an anonymous inner class?

A)It can extend exactly one class and implement exactly one interface.

B)It can extend exactly one class and can implement multiple interfaces.

C)It can extend exactly one class or implement exactly one interface.

D)It can implement multiple interfaces regardless of whether it also extends a class.

Answer C

Q 35. Which is true about a method-local inner class?

A)It must be marked final.

B)It can be marked abstract.

C)It can be marked public.

D)It can be marked static.

Answer B

Q 36.Which statement is true about a static nested class?

A)You must have a reference to an instance of the enclosing class in order to instantiate it.

B)It does not have access to nonstatic members of the enclosing class.

C)It's variables and methods must be static

D)It must extend the enclosing class.

Q37. Which constructs an anonymous inner class instance?

A)Runnable r = new Runnable() { };

B)Runnable r = new Runnable(public void run() { });

C)Runnable r = new Runnable { public void run(){}};

D)System.out.println(new Runnable() {public void run() { }});

Answer D

Q38. which statement, inserted at line 10, creates an instance of Bar?

A)Foo.Bar b = new Foo.Bar();

B)Foo.Bar b = f.new Bar();

C)Bar b = new f.Bar();

D)Bar b = f.new Bar();

Q 39.Which of the following would compile without error?

A)int a = Math.abs(-5);

B)int b = Math.abs(5.0);

C)int c = Math.abs(5.5F);

D)int d = Math.abs(5L);

Q 40. Which collection class allows you to grow or shrink its size and provides indexed access to its elements, but whose methods are not  synchronized?

A) java.util.HashSet

B)java.util.LinkedHashSet

C)java.util.List

D)java.util.ArrayList

UNIT- II

1. A process that involves recognizing and focusing on the important characteristics of a situation or object is known as:

(a)   Encapsulation                                            (b)  Polymorphism

(c)   Abstraction                                                (d)  Inheritance

(e)   Object persistence.

Answer : (c)
2. Which statement is true regarding an object?

(a)   An object is what classes instantiated are from

(b)   An object is an instance of a class

(c)   An object is a variable

(d)   An object is a reference to an attribute

(e)   An  object is not an instance of a class.

Answer : (b)
3. In object oriented programming, composition relates to

(a)   The use of consistent coding conventions

(b)   The organization of components interacting to achieve a coherent, common behavior

(c)   The use of inheritance to achieve polymorphic behavior

(d)   The organization of components interacting not to achieve a coherent common behavior

(e)   The use of data hiding to achieve polymorphic behavior.

Answer : (b)
4. In object oriented programming new classes can be defined by extending existing classes.    This is an example of:

(a)   Encapsulation                                 (b)  Interface

(c)   Composition                                   (d)  Inheritance            (e)  Aggregation.

Answer : (d)
5. Which of the following does not belong: If a class inherits from some other  class, it should

(a)   Make use of the parent class's capabilities

(b)   Over-ride or add the minimum to accomplish the derived class' purpose

(c)   Over-ride all the methods of its parent class

(d)   Make sure the result "IS-A-KIND-OF" its base class

(e)   Make sure the result “contains” its base class.

Answer : (c)
6.Object oriented inheritance models the

(a)   "is a kind of" relationship

(b)   "has a" relationship

(c)   "want to be" relationship

(d) inheritance does not describe any kind of relationship between classes

(e)   “contains” of relationship.

Answer : (a)
7.The wrapping up of data and functions into a single unit is called

(a)   Encapsulation                                 (b)  Abstraction

(c)   Data Hiding                                     (d)  Polymorphism                  (e) Message passing.

Answer : (a)
8.Polymorphism

(a)   Is not supported by Java

(b)   Refers to the ability of two or more objects belonging to different classes to respond to exactly the same message in different class-specific ways

(c)   Simplifies code maintenance

(d)   Not simplifies code manintenance

(e)   Refers to the ability of two or more objects belonging to different classes to respond to exactly the same message in different class –specific ways and simplifies code maintenance.

Answer : (e)
9.In object oriented programming new classes can be defined by extending existing classes.     This is an example of:

(a)   Encapsulation                                 (b) Interface             (c) Composition

(d)   Inheritance                                      (e) Aggregation.

Answer : (d)
10.Given a class named student, which of the following is a valid constructor declaration for the class?

(a)   Student (student s)  {  }                    (b) Student student ( ) {  }

(c)   Private final student ( ) {  }                (d) Void student (  )  {   }

(e)   Static void student(){ }.

Answer : (a)

11. The default value of a static integer  variable of a class in Java is,

(a)  0   (b)  1  (c)  Garbage value   (d)  Null    (e)  -1.

	
	Answer : (a)


12.What will be printed as the output of the following program?

                  public class testincr

                  {

                  public static void main(String args[])

                  {

                     int i = 0;

                     i = i++ + i;

                     System.out.println("I = " +i);

                   }

                   }

(a)  I = 0 (b)  I = 1  (c)  I = 2   (d)  I = 3  (e)  Compile-time Error.

Answer : (b)
13. Multiple inheritance means,

(a)   one class inheriting from more super classes

(b)   more classes inheriting from one super class

(c)   more classes inheriting from more super classes

(d)   None of the above

(e)   (a) and (b) above.

Answer : (a)
14.Which statement is not true in java language?

(a) A public member of a class can be accessed in all the packages.

(b) A private member of a class cannot be accessed by the methods of the same class.

(c) A private member of a class cannot be accessed from its derived class.

(d) A protected member of a class can be accessed from its derived class.

(e)   None of the above.

Answer : (b)
15.To prevent any method from overriding, we declare the method as,

(a)  static        (b)  const            (c)  final              (d)  abstract             (e)  none of the above.

Answer : (c)
16.Which one of the following is not true?

(a)   A class containing abstract methods is called an abstract class.

(b)   Abstract methods should be implemented in the derived class.

(c)   An abstract class cannot have non-abstract methods.

(d)   A class must be qualified as ‘abstract’ class, if it contains one abstract method.

(e)   None of the above.

Answer : (c)
17.The fields in an interface are implicitly specified as,

(a)  static only   (b)  protected  (c)  private (d)  both static and final         (e)  none of the above.

Answer : (d)
18.What is the output of the following program:

                       public class testmeth

                       {

                           static int i = 1;

                           public static void main(String args[])

                            {

                                 System.out.println(i+” , “);

                                 m(i);

                                 System.out.println(i);

                            }

                            public void m(int i)

                            {

                               i += 2;                              

                            }

                       }

(a)  1 , 3   (b)  3 , 1  (c)  1 , 1   (d)  1 , 0        (e)  none of the above.

Answer: (c)
19. Which of the following is not true?

(a)   An interface can extend another interface.

(b)   A class which is implementing an interface must implement all the methods of the interface.

(c)   An interface can implement another interface.

(d)   An interface is a solution for multiple inheritance in java.

(e)   None of the above.

Answer: (c)
20. Which of the following is true?

(a) A finally block is executed before the catch block but after the try block.

(b) A finally block is executed, only after the catch block is executed.

(c)  A finally block is executed whether an exception is thrown or not.

(d)  A finally block is executed, only if an exception occurs.

(e)   None of the above.

Answer: (c)

UNIT- III

1.Re-implementing an inherited method in a sub class to perform a different task from the parent class is called

(a)  Binding             (b)  Transferring       (c)  Hiding               (d)  Coupling           (e)  extending.

Answer : (e)

2.In a class definition, the special method provided to be called to create an instance of that class is known as a/an

(a)  Interpreter          (b)  Destructor         (c)  Constructor       (d)  Object              (e)  Compiler.

Answer : (c)

3.Consider the following statements about Java packages:

I.     Packages don’t provide a mechanism to partition all class names into more manageable chunks.

II.     Packages provide a visibility control mechanism.

III.    One of the important properties of a package is that all classes defined inside a package is accessible by code outside that package.

IV.   The .class files for classes declared to be part of a package can be stored in multiple directories.

Which of them is correct?

(a)  Only (I) above                                  (b)  Only (II) above

(c)  Only (III) above                                 (d)  Only (IV) above

(e)  All (I), (II), (III) and (IV) above are wrong.

Answer : (b)

4.Consider the following statements:

I.     A class can be declared as both abstract and final.

II.     A class declared as final can be extended by defining a sub-class.

III.    Resolving calls to methods dynamically at run-time is called late binding.

IV.   The class Object defined by Java need not be a super class of all other classes.

Identify the correct statement from the following:

(a)  Both (I) and (II) above                       (b)  Both (III) and (IV) above

(c)  Both (I) and (III) above                      (d)  Both (II) and (IV) above

(e)  Only (III) above.

Answer : (e)

5.Identify, from among the following, the incorrect descriptions related to Java :

(a)   Java Virtual Machine translates byte code into its own system’s machine language and runs the resulting machine code

(b)   The arithmetic operations *, /, %, + and – have the same level of precedence

(c)   Comments do not cause any action to be performed during the program execution

(d)   All variables must be given a type when they are declared

(e)   Java variable names are case-sensitive.

Answer : (b)

6.Consider the following statement(s) about Java:

I.     All white-space characters (blanks) are ignored by the compiler.

II.     Java keywords can be used as variable names.

III.    An identifier does not begin with a digit and does not contain any spaces.

IV.   The execution of Java applications begins at method main.

Which of them is correct?

(a)  Both (I) and (III) above                      (b)  Both (II) and  (IV) above

(c)  Both (I) and (II) above                       (d)  (III) and (IV) above

(e)  All (I), (II), (III) and (IV) above.

Answer : (d)

7.Consider the following data types in Java :

I.  Int                       II.  Boolean              III.  Double              IV.  String                V.  Array.

Which of them are simple data types?

(a)  Both (I) and (II) above                       (b)  (I), (II), (III) and (IV) above

(c)  (I), (II) and (III) above                         (d)  (II) and (III) above

(e)  All (I), (II), (III), (IV) and (V) above.

Answer : (c)

8.For what values respectively of the variables gender and age would the Java expression gender == 1 && age >= 65 become true?

(a)  gender = 1, age = 60                        (b)  gender = 1, age = 50

(c)  gender = 1, age = 65                        (d)  gender = 0, age = 70

(e)  gender = 0, age = 55.

Answer : (c)

9.Consider the following Java program :

       public class Compute {

              public static void main (string args [ ])

              {

                     int result, x ;

                     x = 1 ;

                     result = 0;

                     while (x < = 10) {

                            if (x%2 = = 0) result + = x ;

                     + + x ;

              }

              System.out.println(result) ;

              }

       }

Which of the following will be the output of the above program?

(a)  55                     (b)  30                     (c)  25                     (d)  35                     (e)  45.

Answer : (b)

10.Which of the following statements about Java Threads is correct?

(a)   Java threads don’t allow parts of a program to be executed in parallel

(b)   Java is a single-threaded language

(c)   Java’s garbage collector runs as a high priority thread

(d)   Ready, running and sleeping are three states that a thread can be in during its life  cycle

(e)   Every java application is not multithreaded.

Answer : (d)

11. What is multithreaded programming?

a) It’s a process in which two different processes run simultaneously.

b) It’s a process in which two or more parts of same process run simultaneously.

c) Its a process in which many different process are able to access same information.

d) Its a process in which a single process can access information from many sources.

Answer: b

12. Which of these are types of multitasking?

a) Process based

b) Thread based

c) Process and Thread based

d) None of the mentioned

Answer: c

13. Which of these packages contain all the Java’s built in exceptions?

a) java.io

b) java.util

c) java.lang

d) java.net

Answer: c

14. Thread priority in Java is?

a) Integer

b) Float

c) double

d) long

Answer: a

15. What will happen if two thread of same priority are called to be processed simultaneously?

a) Any one will be executed first lexographically

b) Both of them will be executed simultaneously

c) None of them will be executed

d) It is dependent on the operating system.

Answer: d

16. Which of these statements is incorrect?

a) By multithreading CPU’s idle time is minimized, and we can take maximum use of it.

b) By multitasking CPU’s idle time is minimized, and we can take maximum use of it.

c) Two thread in Java can have same priority

d) A thread can exist only in two states, running and blocked.

Answer: d

17. What is the output of this program?

        class multithreaded_programing {

            public static void main(String args[]) {

                Thread t = Thread.currentThread();

                System.out.println(t);        

            }

        }

a) Thread[5,main]

b) Thread[main,5]

c) Thread[main,0]

d) Thread[main,5,main]

Answer: d

18. What is the priority of the thread in output of this program?

        class multithreaded_programing {

            public static void main(String args[]) {

                Thread t = Thread.currentThread();

                System.out.println(t);        

            }

        }

a) 4

b) 5

c) 0

d) 1

Answer: b

19. What is the name of the thread in output of this program?

        class multithreaded_programing {

            public static void main(String args[]) {

                Thread t = Thread.currentThread();

                System.out.println(t);        

            }

        }

a) main

b) Thread

c) System

d) None of the mentioned

Answer: a

20. What is the name of the thread in output of this program?

        class multithreaded_programing {

            public static void main(String args[]) {

                Thread t = Thread.currentThread();

                System.out.println(t.isAlive());        

            }

        }

a) 0

b) 1

c) true

d) false

Answer: a

UNIT –IV

   1 Which abstract class is the super class of all classes used for reading bytes. Select the one correct answer.

        A. Reader

        B. FileReader

        C. ByteReader

        D.InputStream

        FileInputStream

Answer:d  

   2.  Which abstract class is the super class of all classes used for writing characters. Select the one correct answer.

        A.Writer

        B.FileWriter

        C.CharWriter

        D.OutputStream

        E.FileOutputStream

Answer:a

   3. Which of these are legal ways of accessing a File named "file.tst" for reading. Select the two correct answers.

        A.FileReader fr = new FileReader("file.tst");

        B.FileInputStream fr = new FileInputStream("file.tst");

        C.InputStreamReader isr = new InputStreamReader(fr, "UTF8");

        D.FileReader fr = new FileReader("file.tst", "UTF8");

        E.InputStreamReader isr = new InputStreamReader("file.tst");

Answer:a   

    4.Name the class that allows reading of binary representations of Java primitives from an input byte stream.

        Answer:  DataInputStream

   5. Which of these classes are abstract. Select the three correct answers.

        A.FilterWriter

        B.Reader

        C.InputStream

        D.CharArrayReader

        E.DataInputStream

  Answer:both a,b,c

    6.Name the exception thrown by the read method defined in InputStream class

     Answer:  IOException 

7. Which of these packages contain all the collection classes?

a) java.lang

b) java.util

c) java.net

d) java.awt

Answer: b

8. Which of these classes is not part of Java’s collection framework?

a) Maps

b) Array

c) Stack

d) Queue

Answer: d

9. Which of these interface is not a part of Java’s collection framework?

a) List

b) Set

c) SortedMap

d) SortedList

Answer: d

10. Which of these methods deletes all the elements from invoking collection?

a) clear()

b) reset()

c) delete()

d) refresh()

Answer: a

11.  What is Collection in Java?

a) A group of objects

b) A group of classes

c) A group of interfaces

d) None of the mentioned

Answer: a

12. What is the output of this program?

        import java.util.*;

        class Array {

            public static void main(String args[]) {

                int array[] = new int [5];

                for (int i = 5; i > 0; i--)

                    array[5-i] = i;

                Arrays.fill(array, 1, 4, 8);

                for (int i = 0; i < 5 ; i++)

                    System.out.print(array[i]);

            }

        }

a) 12885

 b) 12845

c) 58881

d) 54881

Answer: c

13. What is the output of this program?

        import java.util.*;

        class vector {

            public static void main(String args[]) {

                Vector obj = new Vector(4,2);

                obj.addElement(new Integer(3));

                obj.addElement(new Integer(2));

                obj.addElement(new Integer(5));

                obj.removeAll(obj);

                System.out.println(obj.isEmpty());

            }

        }

a) 0

b) 1

c) true

d) false

Answer: c

14. What is the output of this program?

        import java.util.*;

        class stack {

            public static void main(String args[]) {

                Stack obj = new Stack();

                obj.push(new Integer(3));

                obj.push(new Integer(2));

                obj.pop();

                obj.push(new Integer(5));

         
    System.out.println(obj);

            }

        }

a) [3, 5]

b) [3, 2]

c) [3, 2, 5]

d) [3, 5, 2]

Answer: a

15. What is the output of this program?

        import java.util.*;

        class hashtable {

            public static void main(String args[]) {

                Hashtable obj = new Hashtable();

                obj.put("A", new Integer(3));

                obj.put("B", new Integer(2));

                obj.put("C", new Integer(8));

                obj.remove(new String("A"));

                System.out.print(obj);

            }

        }

a) {C=8, B=2}

b) [C=8, B=2]

c) {A=3, C=8, B=2}

d) [A=3, C=8, B=2]

Answer: b

16. What is the output of this program?

        import java.util.*;

        class Bitset {

            public static void main(String args[]) {

                BitSet obj = new BitSet(5);

                for (int i = 0; i < 5; ++i)

                    obj.set(i);

                obj.clear(2);

                System.out.print(obj);

           }

        }

a) {0, 1, 3, 4}

b) {0, 1, 2, 4}

c) {0, 1, 2, 3, 4}

d) {0, 0, 0, 3, 4}

Answer: a

17. Which of these interface declares core method that all collections will have?

a) set

b) EventListner

c) Comparator

d) Collection

Answer: d

18. Which of these interface handle sequences?

a) Set

b) List

c) Comparator

d) Collection

Answer: b

19. Which of these interface is not a part of Java’s collection framework?

a) List

b) Set

c) SortedMap

d) SortedList

Answer: d

20. Which of these interface must contain a unique element?

a) Set

b) List

c) Array

d) Collection

Answer: a

Unit- V

1. Which of these packages contains all the classes and methods required for even handling in Java?
a) java.applet
b) java.awt
c) java.event
d) java.awt.event


Answer: d


2. What is an event in delegation event model used by Java programming language?
a) An event is an object that describes a state change in a source.
b) An event is an object that describes a state change in processing.
c) An event is an object that describes any change by the user and system.
d) An event is a class used for defining object, to create events.


Answer: a


3. Which of these methods are used to register a keyboard event listener?
a) KeyListener()
b) addKistener()
c) addKeyListener()
d) eventKeyboardListener()


Answer: c


4. Which of these methods are used to register a mouse motion listener?
a) addMouse()
b) addMouseListener()
c) addMouseMotionListner()
d) eventMouseMotionListener()


Answer: c


5. What is a listener in context to event handling?
a) A listener is a variable that is notified when an event occurs.
b) A listener is a object that is notified when an event occurs.
c) A listener is a method that is notified when an event occurs.
d) None of the mentioned
View Answer

Answer: b


6. Event class is defined in which of these libraries?
a) java.io
b) java.lang
c) java.net
d) java.util


Answer: d


7. Which of these methods can be used to determine the type of event?
a) getID()
b) getSource()
c) getEvent()
d) getEventObject()


Answer: a


8. Which of these class is super class of all the events?
a) EventObject
b) EventClass
c) ActionEvent
d) ItemEvent


Answer: a


9. Which of these events will be notified if scroll bar is manipulated?
a) ActionEvent
b) ComponentEvent
c) AdjustmentEvent
d) WindowEvent


Answer: c


10. Which of these events will be generated if we close an applet’s window?
a) ActionEvent
b) ComponentEvent
c) AdjustmentEvent
d) WindowEvent


Answer: d


11. Which of these events is generated when a button is pressed?
a) ActionEvent
b) KeyEvent
c) WindowEvent
d) AdjustmentEvent
View Answer

Answer: a


12. What is an event in delegation event model used by Java programming language?
a) An event is an object that describes a state change in a source.
b) An event is an object that describes a state change in processing.
c) An event is an object that describes any change by the user and system.
d) An event is a class used for defining object, to create events.


Answer: a


13. Which of these methods can be used to obtain the command name for invoking ActionEvent object?
a) getCommand()
b) getActionCommand()
c) getActionEvent()
d) getActionEventCommand()


Answer: b


14. Which of these are integer constants defined in ActionEvent class?
a) ALT_MASK
b) CTRL_MASK
c) SHIFT_MASK
d) All of the mentioned


Answer: d


15. Which of these methods can be used to know which key is pressed?
a) getKey()
b) getModifier()
c) getActionKey()
d) getActionEvent()


Answer: b


16. Which of these events is generated by scroll bar?
a) ActionEvent
b) KeyEvent
c) WindowEvent
d) AdjustmentEvent


Answer: d


17. Which of these methods can be used to determine the type of adjustment event?
a) getType()
b) getEventType()
c) getAdjustmentType()
d) getEventObjectType()


Answer: c


18. Which of these methods can be used to know the degree of adjustment made by the user?
a) getValue()
b) getAdjustmentType()
c) getAdjustmentValue()
d) getAdjustmentAmount()


Answer: a


19. Which of these events will be notified if scroll bar is manipulated?
a) ActionEvent
b) ComponentEvent
c) AdjustmentEvent
d) WindowEvent


Answer: c


20. Which of these constant value will change when the button at the end of scroll bar was clicked to increase its value?
a) BLOCK_DECREMENT
b) BLOCK_INCREMENT
c) UNIT_DECREMENT
d) UNIT_INCREMENT


Answer: d
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(1)
ObjectiveS  and relevance                             

This course is designed to provide knowledge and understanding to sophomores in electrical and computer.  Engineering to Boolean algebra and digital concepts, with concentration on the  analysis and design of combinational. And sequential logic networks, Furthermore, it provides a foundation for subsequent study in computer organization, Architecture, and VLSI design.
(2)
SCOPE

The scope of this subject is to provide basic treatment of digital circuits and fundamental concepts used in the their design. 

(3)
Prerequisites

This subject requires the basic knowledge of binary numbering system,  digital systems and Memories.
(4.1)
SYLLABUS – JNTU

UNIT-I

objective

· This unit presents a technique for the various binary systems suitable for representing information in digital systems. 
· The binary number is implemented to perform several operations like addition and subtraction of signed binary numbers and decimal numbers in BCD. 
· And also it presents binary codes, storage and registers and logic.
SYLLABUS

BINARY SYSTEMS : Digital Systems, Binary Numbers, Number base conversions, Octal and Hexadecimal Numbers, complements, Signed binary numbers, Binary codes, Binary Storage and Registers, Binary logic.

             UNIT – II

objective

· It introduces the basic postulates of Boolean algebra and shows the correlation between Boolean expressions and their corresponding logic diagrams.

· All possible logic operations for two variables are investigated and from that, the most useful logic gates used in the design of digital systems are determined. 

SYLLABUS

BOOLEAN ALGEBRA AND LOGIC GATES : Basic Definitions, Axiomatic definition of Boolean Algebra, Basic theorems and properties of Boolean algebra, Boolean functions canonical and standard forms, other logic operations, Digital logic gages, integrated circuits.

UNIT –III

objective

· This unit presents a technique for simplifying logical expressions. 

· It will: Define Karnaugh and establish the correspondence between 

· Karnaugh maps and truth tables and logical expressions.

· Show how to use Karnaugh maps to derive minimal sum-of-products and 

product-of-sums expressions. 

· Introduce the concept of “don’t care” entries and show how to extend Karnaugh map techniques to include maps with don’t care entries.

SYLLABUS

GATE – LEVEL MINIMIZATION : The map method, Four-variable map, Five-Variable map, product of sums simplification Don’t-care conditions, NAND and NOR implementation other Two-level implementations, Exclusive – Or function, Hardware Description language (HDL).

UNIT – IV

objective

· This chapter introduces several logical networks that are useful as building blocks for 

larger systems. 

· Discuss naming conventions for digital signals.

· Define and demonstrate the operation of decoders, encoders and multiplexers, including their use as universal gate networks. 

SYLLABUS

COMBINATIONAL LOGIC : Combinational Circuits, Analysis procedure Design procedure, Binary Adder-Subtractor Decimal Adder, Binary multiplier, magnitude comparator, Decoders, Encoders, Multiplexers, HDL for combinational circuits.
UNIT – V

objective

· This section introduces synchronous sequential circuits . Give a precise definition of synchronous sequential circuits.

· This section deals with sequential circuits. It introduces Flip-Flops  an important building block for most  sequential circuits.

· It defines the most basic sequential building block, the RS latch, and investigates some of its properties.

· Then, it introduces clocks and shows how they can be used to synchronize latches to get gated latches.

· Finally, it extends gated latches to flip-flops by developing a more stable clocking 

technique called dynamic clocks. The Section also develops the state table behavioral model for gated latches and flip-flops

SYLLABUS

SYNCHRONOUS SEQUENTIAL LOGIC : Sequential circuits, latches, Flip-Flops Analysis of clocked sequential circuits, HDL for sequential circuits, State Reduction and Assignment, Design Procedure.

UNIT – VI

objective

· This section deals with some simple and useful sequential circuits. 

· To introduce registers as multi-bit storage devices. 

· Introduce counters by adding logic to registers implementing the functional capability to increment and/or decrement their contents. 

· Define shift registers and show how they can be used to implement counters that use the one-hot code. 

SYLLABUS

REGISTERS AND COUNTERS: Registers, shift Registers, Ripple counters synchronous counters, other counters, HDL for Registers and counters.

UNIT – VII

objective

· This section deals with Random Access Memory(RAM) and  programmable logic devices.

· Memory decoding and error correction schemes.

· Combinational and sequential programmable devices such as ROMs, PLAs, PALs,  CPLDs, and FPGAs.

SYLLABUS

MEMORIES: Introduction, Random-Access Memory, Memory Decoding, Error Detection and correction Read-only memory, Programmable logic Array programmable Array logic, Sequential Programmable Devices.

UNIT – VIII

objective

· This section deals with formal procedures for the analysis and design of asynchronous sequential circuits.

· Methods are used to implement an asynchronous sequential circuits with feedback.

· An alternate implementation by using SR-latches and the storage elements in asynchronous sequential circuits.

SYLLABUS

ASYNCHRONOUS SEQUENTIAL LOGIC : Introduction, Analysis Procedure, Circuits with Latches, Design Procedure, Reduction of state and Flow Tables, Race-Free state Assignment Hazards, Design Example.
(4.2)
SYLLABUS – GATE

UNIT I&II


Logic Function


UNIT III


Minimization Techniques


UNIT IV


Design of combinational circuits, multiplexers

UNIT V


Design of sequential circuits using gates and flip-flops

UNIT VI

Not applicable

UNIT VII


design with integrated circuits including ROM 


UNIT VIII

Not applicable
(4.3)
SYLLABUS – IES


 Not applicable for CSE branch
(5)
Suggested Books

TEXT BOOKS:

T1. DIGITAL DESIGN – Third Edition , M.Morris Mano, Pearson Education/PHI.

T2. FUNDAMENTALS OF LOGIC DESIGN, Roth, 5th Edition,Thomson.

REFERENCES:

R1. Switching and Finite Automata Theory by Zvi. Kohavi, Tata McGraw Hill.

R2. Switching and Logic Design, C.V.S. Rao, Pearson Education

R3. Digital Principles and Design – Donald D.Givone, Tata McGraw Hill, Edition.

R4. Fundamentals of Digital Logic & Micro Computer Design , 5TH Edition, M. Rafiquzzaman John   Wiley
(6)
USEFULL SUBJECT LINKS
1. http://www.eecs.wsu.edu/~ee314/handouts/numsys.pdf 
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http://williams.comp.ncat.edu/COMP370/LogicGates.pdf
4. http://www.tutorialspoint.com/computer_logical_organization/combinational_circuits.htm
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(10)
QUESTION BANK

UNIT-I

1. (a) What is the gray code equivalent of the Hex Number 3A7 
(Nov 2010, Set 1)

(b) Find the biquinary of number code for the decimal numbers from 0 to 9 

© Find 9’s complement (25.639)10

(d) Find (72532-03250) using 9’s complement.

2.(a) Perform the subtraction with the following unsigned binary numbers by taking the 2’s 

complement of the subtrahend:

(Nov 2010, Set-2)
i.    100-110000

ii. 11010-1101

(b) Construct a table for 4-3-2-1 weighted code and write 9154 using this code

© Perform arithmetic operation indicated below. Follow signed bit notation:

i. 001110 + 110010

ii. 101011 – 100110

(d) Explain the importance or gray code.

3. (a) Show the weights of three different 4 bit self complementing codes whose only 

          negative weight is -4 and write down number system from 0 to 9 (Nov 2010, Set-3)
(b) Decimal system became popular because we have 10 fingers. A rich person earth has 

     decided to distribute Rs.one lakh equally to the following persons from various 

     planets. Find out the amount each one of them will get in their respective currencies: 

A from planet VENUS possessing 8 fingers

B from planet MARS possessing 6 fingers

C from planet JUPITER possessing 14 fingers

D from planet MOON possessing 16 fingers
 Convert the following numbers: 
(Nov 2010, Set-4)
(a) 10101100111.0101 to Base 10
(b) (153.513)10 = ( )8
(c) Find (3250 – 72532)10 using 10’s complement

(d) Divide 01100100 by 00011001

(e) Given that (292)10=(1204)b determine ‘b’

4. (a) Explain how subtraction is done in signed binary number system considering one example.

(Dec 2010, Set-1)
(b) Convert the Hexadecimal number 0x2456 into decimal number.

© Convert the decimal number 1234.5678 into binary form.

(d) To store a binary data 101101, how many registers are needed? Explain why?

6. Perform the following subtraction in Binary number system using 2’s compliment 



(a) 1111-110
(b) 1011.11-101.001

(Dec 2010, Set-2)

7. Convert the following binary number to equivalent decimal number. (Dec 2010, Set-3)



(a) 0.111

(b) 111.1011

8. Perform the following subtraction in binary and check by converting the numbers to  

    decimal and subtracting.

(Dec 2011, Set-4)


(a) 111.11-101.1


(b) 1101.1-1010.01

UNIT-II

1. Find the complement and dual of function given below and reduce it to a minimum number of literal f=[(a’b)a][a’b)b]             (Nov-10, Set-03)

2. Simplify the following expressions using Boolean Algebra

a) Y(A,B,D)=(A’+B)(A+B+D)d’

b) Y(A,B,C)=∑m(1,3,5,7)           (Nov 2010, Set-01)
3. Convert the function in sum of products form

F(A,B,C,D,E)=A’B’CE’+B’C’D’E’+A’B’D+B’CD’+A’CD+A’BD    (Nov-10 set1,2,3,4)

4. Obtain the canonical product of sums of the given expression f=(xy+z)(y+xz) 

                                                                                           (Nov-08 set-02)

5. Obtain the complement of the following Boolean expression 

F=AB+A’C’+A’B’+C’                 (Nov-09, Set-02)
6. Simplify the following Boolean expression to minimum number of literals 
a) A’B(D’+C’D)+B(A+A’CD)
b) (xz)’+(yz)’+yz’+xyz                 (May-09, Set-02)
7. Obtain the canonical sum of product of  F=(BC+AD)(AB+CD)         (Nov-09, Set01)
UNIT-III

1. For  the function T(w,x,y,z)=∑(0,1,2,3,4,6,7,8,9,11,15), find all the prime implicants and indicate which are essential through the k-map.  (Nov-10, Set-1,2,3,4).  

2. Simplify the following Boolean function using $ variable K-map

F(qw,x,y,z)=∑(1,3,7,11,15)+d(0,2,5)     (Nov-08, Set-02) 
3. Obtain 

a)  Sum of product and 

b) Product of sum expressions for the function given below

F(A,B,C,D)=∑(0,1,2,5,8,9,10)  (Nov-09, Set-4)  

4. Minimize the following Boolean functions

a) Y(A,B,C,D)=∑m(1,3,5,8,9,11,15)+d(2,13)

b) Y(A,B,C,D)=π(12,,3,8,9,10,11,14)+d(7,15)   (Nov-10, Set-1) 
5. Simplify the following function using Tabular method

F(A,B,C,D)=∑(0,1,2,3,4,6,9,10) +[image: image5.png]m(7,11,12,13,15)



   (Nov-09, Set-03) 
6. Find the prime implicants for the following Boolean functions and determine which are essential
F(A,B,C,D)=∑(0,2,3,5,7,8,10,11,14,15)     (Nov-08, set-03)

UNIT-IV

1. Design a combinational circuit with 3 inputs whose output is equal to 1, if number of inputs has more 1’s than 0’s. Realize using NAND gates.   (Nov-09, Set-01)
2. Design a circuit with three inputs(A,B,C) and two outputs(x,y) where the outputs are the binary count of the number of “ON”(HIGH) inputs.      (Nov-10, Set-1,2,3,4)
3. Design a circuit with four inputs and one output where the output is ‘1’ if the input is divisible by 3 or 7.      (Nov-10, Set-1,2,3,4)
4. Realize a BCD to excess-3 code converter using MUX.   (Nov-09, Set-02)
5. Using K=map, desing a combinational and logic circuit to obtain 2’s complement for the given 4-bit binary number. Draw the circuit using only two input Ex-OR gates abd 2-input OR-gates. What is the output expression for 5-inputs? (Nov-11, Set-02)
6.Design a full=adder circuit using decoder and logic gates.

6. Implement the following functions on decoder logic

i) Y1=∑(0,1,3,6,7)

ii) Y2=π(0,2,4,7)
iii) Y3=π(1,3,6,7)  (Nov-09, Set-03) 
7. A combinational logic circuit is defined by the following Boolean functions

i) F1=(ABC)’+AC

ii) F2=A(BC)’+A’B

iii) F3=AB’C+AB

Design the circuit with a decoder and external gates (Nov-11 Set-1,3,4)

8. Implement a Boolean  function 

F(x,y,z)=∑(2,4,6) with a multiplexer.

9. Implement full adder with two 4 to 1 multiplexer (use block diagram for multiplexer)

      (May-10, Set-2)  
UNIT-V

1. Draw a neat diagram of positive edge triggered SR flip-flop and explain its operation (Nov-9, Set-4)
2. Explain how a JK flip flop is converted into D flip flop.  (Nov-10, Set-4)
3. What is reace around condition? How does it get eliminated in a Master-slave JK flip flop?       (Nov-10, Set-1)
4. Obtain the characteristic equitation of JK, SR, D and T type flip flops. Also explain excitation tables of all these flip flops.
5. Design a 1-input, 1-output serial 2;s complementer. The circuit accepts a string of bits from the input and generates the 2’s complement at the output. The circuit can be  reset asynchronously to start and end the operation.
UNIT-VI

1. Draw the sequential circuit for serial adder using shift register, full adder and D-FF. Explain its operation with state equations and state table. (May=09, Set1,2)
2. Design a 4-bit ripple counter using JK FF and explain its operation using timing wave forms. (Nov-9, Set2,3)

3. Design a 4-bit universal shift register using SR FF. Explain all different types of register operations. (Nov=9, Set-1)

4. Design a 4-bit ring counter using JK FF. (Nov-09, Set-3)

5. Design a 4-bit up/down counter which is synchronous nature. Explain with its timing diagram.    (No9, Set-4)
UVIT-VII

1. A 16K*4 memory uses coincident decoding by splitting the internal decoder into x=selection and y-selection.

i) What is the size of each decoder and how many AND gates are required for decoding the address.

ii) Determine the X and Y selection lines that are enabled when the input address is the binary equivalent of 6000. (Nov-09, Set-02)

2. A DRAM chip uses 2-D address multiplexing. It has 13 common address pins, with the row address having one bit more than the column address. What is the capacity of the memory?   (Nov-09, Set-01,2,3,4)

3. Generate the hamming code for the given 11-bit message 10110010011  (Nov-09, Set-01)

4. Encode 1011 into 7-bit even parity hamming code.    (Nov-10, Set-03)

5. Tabulate the truth table for an 8x4 ROM to implement the following Boolean Expression

F1(A,B,C)=∑(3,6,7)

F2(A,B,C)=∑(0,1,4)
F1(A,B,C)=∑(2,6) 




  (Nov-8, Set-01,03)

6. Design a 4-bit number square generator using ROM.  (Nov-09, Set-04)

7. Given a 32x8 ROM chip with an enable input, show the external connection necessary to construct a 128*8 ROM with four chips and decoder.    (Nov-09, Set-01,04)

8. Implement the following output functions using suitable PLA

F1(A,B,C,D)=∑m(3,7,8,9,11,15)

F2(A,B,C,D)=∑m(3,4,5,7,10,14,15)

F3(A,B,C,D)=∑m(1,5,7,11,15)

9. List the PLA programming table for BCD to excess-3 code converter (Nov-09, Set-02)

      Design a 3-bit binary to gray-code converter using a suitable PLA (Nov-10, Set-02)
UNIT-VIII

1. An  asynchronous sequential circuit is described by the excitation function Y=x1x2’+(x1+x2’)y and the output function  z=y. Draw the logic diagram of the circuit

2. An  asynchronous sequential circuit is described by the excitation function Y=x1x2’+(x1+x2’)y and the output function  z=y

i) Draw the logic diagram of the circuit

ii) Obtain a two-state flow table.
iii) Describe in words the behavior of the circuit

3. An Asynchronous sequential circuit has two internal states and one output. The two excitation functions and one output function describing the circuit are , respectively, Y1=x1x2+x1y2’+x2’y1

Y2=x2+x1y1’y2+x1’y1

Z=x2+y1

4. Reduce the number of states in the following state table using an implication table and tabulate the reduced state-table.

	Present state
	Next state

   X=0                      X=1
	Output

   X=0                         X=1

	A
	    F                       B  
	    0                             0

	B
	    D                      C  
	    0                             0

	C
	    F                       E  
	    0                             0

	D
	    G                      A  
	    1                             0

	E
	    D                      C  
	    0                             0

	F
	    F                       B  
	    1                             1

	G
	    G                      H  
	    0                             1

	H
	    G                      A  
	    1                             0
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ASSIGNMENT QUESTION SETS ON EACH UNIT
   UNIT-I

     SET1

     1.Convert the following numbers: 


          a) 10101100111.0101 to Base 10

c) 153.513)10 = ( )8
d) Find (3250 – 72532)10 using 10’s complement

e) Divide 01100100 by 00011001

f) Given that (292)10=(1204)d determine ‘d’
2.  Convert the following to require form 

i)163.789()= 

ii)101101110001.00101()= 

iii) () 216292()= 

b) Find the difference of ( by using 10’s complement. 10325072546− 

c) What is meant by self complementing codes
3. Find the excess-3 code and its9’s complement for the decimal number 812
4. Perform the following arithmetic using2’s complement method

i) 101111-100110 

ii)  111001-011010
      SET-2

1. Convert the following numbers

i) (53)10=( )2
ii) (231)4=( )10
iii) (1101101)2=( )16
iv) (A3B)16=( )10
2. Solve the following

i) Find the 16’s complement of BABA

ii) Convert BABA to binary

iii) Find the 2’s complement of the result in (ii)

iv)  Convert the answer in (iii) to hexadecimal and compare with the answer in (i)
3. Find the excess-3 code and its9’s complement for the decimal number 812
4. Write the 1’s complement and 2’s complement of the following binary numbers

i)  0011001

ii) 1110011

iii) 11111111

    SET-3

1. Convert the following to the required form

i) (A6)16= (  )8
ii) (1FFF)=(  )12

iii) (101001.0011)= (   )10
2. Perform the following arithmetic using2’s complement method

iii) 101111-100110 

iv)  111001-011010
      3. Perform the subtraction with the following unsigned binary numbers by taking the 2’s complement of the subtrahend: 

i) 100 – 110000 

ii) 11010 – 1101 

b) Construct a table for 4 -3 -2 -1 weighted code and write 9154 using this code. 

c) Perform arithmetic operation indicated below. Follow signed bit notation. 

i) 001110 + 110010 

ii) 101011 – 100110 

4)  Explain the importance of gray code.
   SET-4

1. Write the 1’s complement and 2’s complement of the following binary numbers

a) 0011001

b)1110011

c)11111111

2. Perform the subtraction with the following unsigned binary numbers by taking 2’s complement of the subtrahend.

i) 11010-10010

ii) 11011-1101

iii) 100-110000

iv) 1010100-101010
3. Convert the following numbers

v) (53)10=( )2
vi) (231)4=( )10
vii) (1101101)2=( )16
viii) (A3B)16=( )10
4.  Explain the importance of gray code
Objective Questions:

1.What is the base for the octal [ 
]

a) 2


b) 6

c) 7

d) 9

2.
What is the equivalent binary number for Hexadecimal A

a) 1011

b) 1001


c) 0111

d) 1111

3.What is the range of decimal numbers

a) 1-10

b) 0-10


c) 1-9

d) 0-9

4.Binary Cell stores ___ numbers

a) only Binary numbers
b) Decimal
c) Ocatl

d) d)none

5.Excess-3 code is______

a) adds 3

b) Subtract-3

c) Multiplies 3

d) none

6.Excexx-3 code for 1011 is

a) 1110

b) 1010


c) 100000
d) none

7.Gray code for decimal 9 is

a) 1100

b) 1101


c) 1001


d) none

8.What is the range of BCD code

a) 0-15

b) 0-8


c) 0-9


d) none

9.The equivalent gray code of the following binary number is 1011100010

a) 1110010011
b) 1110010011

c) 1011


d) none

10.The equivalent binarycode for the following gray code is 101011

a) 101011
b) 110010

c) 101101

d) 110110

11.What is the equivalent decimal code for (237)8

a) 159


b) 160


c) 280


d) 789

12. What is the equivalent decimal code for (A3B)16

a) 2389
b) 2619

c) 654


d) 1234

13. What is the equivalent decimal code for (101111)2

a) 234
b) 567


c) 47


d) 87

14. What is the equivalent Binary code for (53)10

a) 110101
b) 11011
c) 1011


d) 110011

15. What is the equivalent octal code for (12.0625)10

a) 14.04

b) 378.8
c) 234

d) none

16. What is the equivalent Hexadecimal code for (250.5)10

a) AB56

b) FA.8


c) 270.9

d) 1189.3

17.Addition of 1111 and 1010 is ___

a) 11001

b) 110110
c) 1100


d) 1110

18.Subtraction of 111 and 1010


a) 101

b) 1000


c) 111


d) none

19.The 2’s complement value for 10110 is

a) 01110 

b) 01010

c) 1110


d) 1111

20 The 1’s complement value for 10110 is

a) 01001
b) 11011
c) 11001
d) 1111

21.10’s complement value for 72546 is

a) 27453

b) 27454
c) 23456
d) none

22.9’s complement value for 72546 is

a) 27453

b) 27454

c) 23456

d) none

23.Register stores _____

a) 1 bit 
b) group of bits
  
c) 5 bits

d) 8 bits

24.the 8421 code for 9 is

a) 1001

b) b)1010


c) 1000


d) none

25.The 9;s complement form is

a) (rⁿ+1)

b) (rⁿ-1)_N

c) (rⁿ-1)-N
d) None
      UNIT-II

      SET-I

1. Simplify each of the following expressions

i) ABCD+ABCD+CD

ii) (A+B)(A+B+D)(B+C+D)

2. Find the complement and dual of function given below and reduce it to a minimum number of literal f=[(a’b)a][a’b)b]  
3. Simplify to a sum of 3 terms: 

A'B'C' + ABD + A'C + A'CD' + ACD + AB'C' 

4.  As part of an aircrafts functional monitoring system a circuits is required to indicate the status of the landing gears prior to landing. Green LED display turns on if all three gears are properly extended when the “gear down” switch has been activated in preparation for landing. Red LED display turns on if any of the gears fail to extend properly prior to landing. When a landing gear is extended, its sensor produces a LOW voltage. When a landing gear is retracted, its sensor produces a HIGH voltage. Implement a circuit a circuit to meet this requirement. 

     SET-II
1. Simplify   the following Boolean expression to a minimum number of literals

i) Xy+xy’

ii) (x+y)(x+y’)

iii) Xyz+x’y+xyz

2. Simplify the following expressions using Boolean Algebra

a) Y(A,B,D)=(A’+B)(A+B+D)d’

b) Y(A,B,C)=∑m(1,3,5,7)     
     3 . a) Obtain the minimal sum of product expression of given function by using consensus theorem. 

fABCABCBCDACD=+++ 

     4.  Which of the following statements are true? Justify. 

i) If A+B+C = C+D then A+B = D 

       ii) If A+B = C then ADBDCD       

      SET-III

1. Simplify   the following Boolean expression to a minimum number of literals

i) b (A+B)’(A’+B’)

ii) Xyz’x’yz+xyz+x’yz’

iii) (x+y+z’)(x’+y’+z)

iv) (x+y+z’)(x’+y’+z)

2. Convert the function in sum of products form

F(A,B,C,D,E)=A’B’CE’+B’C’D’E’+A’B’D+B’CD’+A’CD+A’BD    
3. Obtain the minimal sum of product expression of given function by using consensus theorem. 

fABCABCBCDACD=+++ 

4. Simplify the following Boolean expression

 
ABCD+A’BD+ABC’D+A’D

SET-IV 

1. Simplify the following Boolean expression

 
ABCD+A’BD+ABC’D+A’D

2. Obtain the canonical product of sums of the given expression f=(xy+z)(y+xz) 
3. Obtain the minimal sum of product expression of given function by using consensus theorem. 

fABCABCBCDACD=+++ 

4. Which of the following statements are true? Justify. 

i) If A+B+C = C+D then A+B = D 

       ii) If A+B = C then ADBDCD       

Objective Questions:

1.(A'+B'+C)' is equal to

a) A'B'C
b) ABC


c) A+B+C

d) A'+B'+C' 
2.A minterm is nothing but

a) Standard sum term


b) Standard product term

c) May be Standard sum term or product term  
d) none

3. A maxterm is nothing but 


a) Standard sum term

b) Standard product term

c) May be Standard sum term or product term 
d) none

4.0+1=1+0= ___

a) 0
b) 1  
c) 0,1

d) none

5.x.x is___

a) x

b) 0

c) xⁿ

d) 1

6.Minterm for 000 is ___

a) A'B'C'
b) A'+B'+C'
c) A+B+C

d) none


7.Max term for 111 is 

a) A'B'C'

b) A'+B'+C'

c) A+B+C

d) none


8.In Boolean Algebra ‘0’ is called

a) Additive identity

b) multiplicative identity

c) Both a&b

d) none

9. In Boolean Algebra ‘1’ is called

a) Additive identity

b) multiplicative identity

c) Both a&b

d) none

10.The dual of a Boolean theorem is obtained by

a) interchanginh all zeros and ones only
b) changing all zeros to ones only

c) changing all ones to zeros only
d) interchangig operators and identity elements

11.A(A+B) is equal to

a) A


b) AB

c) 1

d) None

12.A(A'+B) is equal to

a) A

b) AB
c) 1

d) none

13.The universal gates are

a) NAND,NOR
b) AND,OR

c) a&b

d) none

14. how many no.of  input combinations for n input variables

a) 2*n

b) 2+n

c) 2ⁿ 

d) none

15. how many no.of  Bollean functions  for 2 input variables

a) 2


b) 16

c) 8

d) 10

16.(x')' is __

a) 0

b) 1

c) x

d) none

17.The sum of minterms is expressed by____

a) ∑

b) Π


c) a&b

d) none

18.The product of maxterms is expressed by__

a) ∑


b) Π

c) a&b

d) none

19.A minterm is nothing but___

20.A maxterm is nothing but____

21.The number of trems in a function of four variable are

a) 10

b) 11


c) 16

d) 8

22.The minterm,designator of the term AB'CD is

a) 10

b) 11

c) 12


d) none

23. The maxterm,designator of the term A+B+C+D
is

a) 0
b) 15
c) 18

d) 10

24.Which of the following Bollean expression is incorrect

a) A+A'=A+B
b) A+AB=A 

c) (A+B)(A+C)=A+BC
d) None
      UNIT-III

      SET-I

1. Find the function T(w,x,y,z)=∑(0,1,2,3,4,6,7,8,9,11,15), find all the prime implementation and indicate which are essential through the K-map.

2. For  the function T(w,x,y,z)=∑(0,1,2,3,4,6,7,8,9,11,15), find all the prime implicants and indicate which are essential through the k-map.  
3. Design a circuit which finds the 2’S complement of a 4 bit binary number. Write HDL program for this design. 

4  Prove that NAND and NOR operations are commutative but not Associative
      SET-II

1. Minimize the Boolean equitation

F(A,B,C,D)=∑M(7,9,10,11,12,13,14,15) using K-map

2. Also realize the simplified expression using  

a) AND-OR

b) OR-AND

c) Simplify the following Boolean function using $ variable K-map

      F(qw,x,y,z)=∑(1,3,7,11,15)+d(0,2,5)      
3. Implement Half adder using 4 NAND gates. 

4.  Implement full subtractor using NAND gates only.
      SET-III   

1. . Minimize the Boolean equitation

F(A,B,C,D)=∑M(7,9,10,11,12,13,14,15) using K-map

Also realize the simplified expression using  

a) NAND-NAND

b) NOR-NOR

2. Obtain 

a)  Sum of product and 

b) Product of sum expressions for the function given below

F(A,B,C,D)=∑(0,1,2,5,8,9,10)  
3. Implement Half adder using 4 NAND gates. 

      SET-IV

1. Minimize the following Boolean functions

A) Y(A,B,C,D)=∑m(1,3,5,8,9,11,15)+d(2,13)

B)   Y(A,B,C,D)=π(12,,3,8,9,10,11,14)+d(7,15)

2.  Implement Half adder using 4 NAND gates. 

3. Prove that NAND and NOR operations are commutative but not Associative
4. Design a circuit which finds the 2’S complement of a 4 bit binary number. Write HDL program for this design. 

Objective Questions:

1.The output of the gate is 1 if and only if all the input are 1,what is the gate

a) NOT

b) NAND

c) OR

d) AND

2. The output of the gate is 0 if and only if all the input are 0,what is the gate

a) NOT
b) NAND
c) OR

d) AND

3.Y=(AB)' is the Boolean function for ____gate

a) NOT
b) NAND

c) OR

d) AND

4.NAND GAT IS UNIVERSLA GATE BECAUSE

a) it used by every body

b) any logic function can be realized by NAND gate only

c) mant digtal computers use NAND gates

d) none

5.The Boolean expression a+BC is equal to

a) AB+AC

b) A+C
c) A+B)(A+C)  

d) none

6.NAND-NAND circuits are equal to

a) AND-OR

b) OR-XOR

c) OR-NOT

d) all of these

7.A gate can have ____ input signals and ____ output signals

a) one,one

b) two,two

c) one or more,one

d) two or more,two or more

8.The 2-variable map consistes of ____ minterms

a) 3

b) 4

c) 2

d) 8

9. The 3variable map consistes of ____ minterms

a) 3

b) 4

c) 2
d) 8

10. The 5variable map consistes of ____ minterms

a) 32
b) 4

c) 2

d) 8

11.HDL standards for____

12.The Boolean expression (xyz+yz+xz) after simplification

a) x

b) y

c) z

d) (x+y)z
13.Identify the pair of basic gates from the following

a) OR,NOR


b) NAND,AND

c) AND,NOT
d) NOT,NAND

14.The Boolean expression AB+AB'+A AFTRE SIMPLIFICATION IS

a) A
b) B

c) AB


d) AB'

15.The Boolean function for the NAND gate is____

16. The Boolean function for the NOR gate is___

17. The Boolean function for the Ex-OR gate is____

18.Grouping of four adjacent ones is called___

a) Pair
b) quad

c) octet


d) none.

19. Grouping of eight adjacent ones is called___

a) Pair
b) Quad
c) octet


d) none.

20 Grouping of two adjacent ones is called___

a) pair

b) quad


c) octet
d) none.
 UNIT-IV

       SET-I

1. Using k=map, design a combinational and logic circuit to obtain 2’s complement for the given 4-bit binary number. Draw the circuit using only two input exclusive-OR gates and 2-input OR gates. What is the output expression for 5-inputs?

2. Design a circuit with three inputs(A,B,C) and two outputs(x,y) where the outputs are 
the binary count of the number of “ON”(HIGH) inputs
       3. Design a BCD to Gray code converter using 8:1 MUXS. 

        4.  Write a HDL program to model an 8 bit comparator using 2 bit comparators
       SET2
1. Design of a code-converter that converts 4-bit gray code to 4-bit binary number.
2. Design a circuit with four inputs and one output where the output is ‘1’ if the input is divisible by 3 or 7.      
3. A combinational logic circuit is defined by the following Boolean functions

iv) F1=(ABC)’+AC

v) F2=A(BC)’+A’B

vi) F3=AB’C+AB
4. Implement 8421 BCD 9’s complement subtraction using full adder chip and other gates.
       SET3

1. Design a circuit with four inputs and one output where the output is ‘1’ if the input is 

divisible by 3 or 7Realize a BCD to excess-3 code converter using MUX.   

2. Using K=map, desing a combinational and logic circuit to obtain 2’s complement for the given 4-bit binary number. 

3. Draw the circuit using only two input Ex-OR gates and 2-input OR-gates. What is the output expression for 5-inputs? 
4. A combinational logic circuit is defined by the following Boolean functions

vii) F1=(ABC)’+AC

viii) F2=A(BC)’+A’B

ix) F3=AB’C+AB
       SET4

1. Using four half adders design a four-bit combinational circuit decrementer (a circuit that subtracts 1 from a four bit binary number).

2. Design a code converter that converts a decimal digit from the 8,4,-2,-1 code to BCD.
3. Draw the circuit using only two input Ex-OR gates and 2-input OR-gates. What is the output expression for 5-inputs? 
4. Design of a code-converter that converts 4-bit gray code to 4-bit binary number.
Objective Questions:

1.The combinational circuit have ______

a) memory

b) no memory

c) none

2.ROM is an example for

a) Sequential digital circuit

b) combinational  digital circuit

c) Both combinational and Sequential

d) none

3.Half adder can be converted into half subtraction with

a) an additional inverter

b) an additional AND gate

c) an additional OR gate

d) none

4.Identify the carry expression of full adder circuit

a) X'Y+YZ+ZX'
b) XY+YZ+ZX

c) XY'+YZ'+ZX

d) X'Y+XZ+YZ

a) 5.The no.of output lines of an an n-input decoder

b) musr be equal to 2ⁿ
c) must be less than 2ⁿ

d) must be lestahn or equal to 2ⁿ

6.Full-Subtractor can be implemented by using

a) 3 to 8 line decoder only


b) 3 to 8 line decoder and one OR gate

c) 3 to 8 line decoder and Two AND gates
d) All the above

7.In Sequential circuits the output ststes depen upon

a) past input states

b) present inputs

c) present as well as past input states

d) none

8.Decoder can be used to implement

a) given Boolean function

b) any combinational circuit

c) 3 input AND gate


d) all the above

9.Multipelxers can be used to implement

a) given Boolean function
b) any combinational circuit

c) any ligic gate


d) all the above

10.AN 1-16 line decoder can be constructed by using____ no.of  1-2 line decoders

a) 4


b) 5


c) 7

d) 8

11.Minimun NO.of NAND gates required to realize Full-Adder circuit is_____

a) 4

b) 6


c) 9


d) 7

12. Minimun NO.of NAND gates required to realize Half-Adder circuit is_____

a) 5


b) 7


c) 7


d) 10

13.How many no.of input variables required for full adder

a) 7

b) 2


c) 3

d) none3

14. How many no.of input variables required for full adder

a) 7

b) 2


c) 3

d) none3

15.How many parallel addrs are required to construct 4=bit adder

a) 5

b) 4


c) 8

d) 0
      UNIT-V

      SET-I

1.  Explain the operation of negative edge triggered JK flip flop with active low preset and clear.

2. Draw a neat diagram of positive edge triggered SR flip-flop and explain its operation 
3. Draw a neat circuit diagram of positive triggered D flip flop and explain its operation. 

4.  Design a master slave JK flip flop by writing HDL program to describe the flip flop.
      SET-II

1. Obtain the characteristic equitation of JK, SR, D and T type flip flops. Also explain excitation tables of all these flip flops.
2. Explain how a JK flip flop is converted into D flip flop.  
3. Draw a diagram showing the Clock Response in Latch and Flip – Flop. 

4. Draw the characteristics tables for D, T and JK Flip – Flops.
      SET-III

1. convert SR flip flop to T flip flop 

2. What is reace around condition? How does it get eliminated in a Master-slave JK flip flop? 
3.  Explain how a JK flip flop is converted into D flip flop.  
      4.   Draw a diagram showing the Clock Response in Latch and Flip – Flop. 

      SET-IV

     1.   Convert an SR flip flop to a JK flip flop

     2.Obtain the characteristic equitation of JK, SR, D and T type flip flops. Also explain excitation tables of  

      all these flip flops.
3. Draw a neat circuit diagram of positive triggered D flip flop and explain its operation. 

4.  Design a master slave JK flip flop by writing HDL program to describe the flip flop.
Objective Questions:

1. Sequential ckts are classified in ways

a) five

b) four

c) two

d) three

2. Master - Slave flip flop overcomes the problem of

a) SR latch

b) T flip flop

c) D flip flop

d) JK flip flop

3.State Reduction advantage is

a) Avoids introduction of redundant states

b) In reduction of no. of flip flops

c) Reduction of no.of flip flops and logic gates and avoids redundant states

d) In reduction of logic gates

4. In state diagram state is represented by using

a) Triangle

b) Parallelogram

c) Retangle

d) Circle

5.Sequential circuit is combination of

a) Combinational ckt+ OR gate

b) Combinational ckt+ any gate

c) Combinational ckt+ AND gate

d) Combinational ckt+ memory unit

6. Characteristic equation of D flip flop is

a) Qt+1 = Q1tD1 + QtD

b) Q(t + 1)=D

c) Qt+1 = Q1tD + QtD1

d) QtD

7. Characteristic equation of JK flip flop is

a) Qt+1 = Q1t J + QtK1

b) Qt+1 = JK

c) Qt+1 = Q1tJ1 + Q1tK1

d) Qt+1 = Q1tJ1 + QtK1

8. Characteristic equation of T flip flop is

a) Qt+1 = Q _ T

b) Qt+1 = Qt _ T1

c) Qt+1 = Qt _ T

d) Qt+1 = Q1t_ T

9. In a T flip flop when T=1, the output

a) becomes one

b) Toggles

c) same as previous output

d) becomes zero

10. The T flip-flop is

a) single input version of SR flip-flop

b) dual input version oof JK flip-flop

c) single input version of JK flip-flop

d) double input version of SR flip-flop

11. _____is more difficult to design

a) sequence detectors

b) both synchrous and asynchronous

c) Synchronous sequential circuits

d) Asynchrous sequential circuits

12. What are the asynchronous input to the flip-flop

a) Preset

b) Enable

c) Clear

d) Both preset and clear

13. A circuit consists of m flipflops, it generates —————- states.

a) 2m+1

b) 2m

c) 22m

d) 2m−1

14. Latch is_______

a) A register is nonsenitive to the pulse duration

b) not dependent on the pulse

c) A counter is non sensitive to the pulse duration

d) A register is sensitive to the pulse duration

15. The design of a clocked sequential circuit requires

a) the design of next decoder

b) The state reduction

c) The Assignment & Reduction of states and next decoders design

d) The state assignment

16. In SR latch using NAND gates undefined state is obtained when

a) S = 0, R = 0

b) S = 0, R = 1

c) S = 1, R = 1

d) S = 1, R = 0

17. In gate- level technique the ckt is considered as a collection of the following components.

a) Flip flops 

b) Registers

c) Multiplexers

d) Registers or flip flops or multiplexers

18. The memory elements used in clocked sequenctional are

a) counters

b) ripple counters

c) Flip-Flop

d) registers

19. An n-bit register has

a) 2n flip flops

b) n-1 flip flops

c) n flip flops

d) 2n flip flops

20. The D flip-flop is

a) modifaction of clockd JK flip-flop

b) modification of master slave flip-flop

c) inversion of JK Flip-Flop

d) modiication of claked RS Flip-Flop

21. In JK master slave flip-flop, race- around is eliminated because of the following reason

a) While the clock drives the slave, and inverted clock drives the master

b) Output of master is fedback to input of slave

c) While the clock drives the master, inverted clock drives the slave

d) Output of slave is fedbach to input of master

22. In J K flip flop J=0, K=1 so that Qn + 1=

a) Qn

b) Qn

c) 1

d) 0

23. What is the condition on the JK flip flop to work as D flip flop.

a) D input connected only K

b) D input connected to J and D Connected to K

c) D input connected to K and Dconnected to J

d) D input connected to both J and K

24. The D-flip flop is a

a) Delay flipflop

b) Delay (or) data flipflop

c) Data flipflop

d) discrete flipflop

25. The speed of a sequential ckt compared to a comb. ckt is

a) Better

b) Equal

c) Slow

d) Fast
      UNIT-VI

      SET-I

1. Explain with a neat diagram 3-bit bi-directional shift register using D flip flop

2. Draw the sequential circuit for serial adder using shift register, full adder and D-FF. Explain its operation with state equations and state table. (May=09, Set1,2)
3. Design a 4 bit Ripple counter using T flip flop. Explain using wave forms. 

4.  Write HDL program in behaviour model to design a 4 bit shift left register
      SET-II

1. Design a 4-bit ring counter using D flip flop and draw the circuit diagram.
2. Design a 4-bit ripple counter using JK FF and explain its operation using timing wave forms. (Nov-9, Set2,3)

3. Explain about the two ways to achieve a BCD Counter using a Counter with Parallel Load.
4. Design a counter with the following repeated binary sequence 0,1,2,3,4,5,6 using  JK flip flop
     SET-III

1. Draw a neat circuit diagram of a3-bit Johnson counter. Draw the relevant output waveforms.

2. Design a 4-bit universal shift register using SR FF. Explain all different types of register operations. (Nov=9, Set-1)
3. Explain with a neat diagram 3-bit bi-directional shift register using D flip flop

4. Design a 4-bit ring counter using JK FF
      SET-IV

       1.  Design a counter with the following repeated binary sequence 0,1,2,3,4,5,6 using  JK flip flop
     2.  Design a 4-bit ring counter using JK FF.
     3.  Draw a neat circuit diagram of a3-bit Johnson counter. Draw the relevant output waveforms.
      4.   Write HDL program in behaviour model to design a 4 bit shift left register
Objective Questions:

   1.Universal shift register has

a) both left shift, right shift and parallel load

b) both left shift and right shift

c) only parallel load and left shift

d) only parallel load and right shift

2. For Asynchronous counter

a) Clock input is given to only last flip flop

b) Discrete clock inputs are given to all flip flops

c) Clock input is given to only first flip flop

d) Common clock input is connected to all flip flops

3. A mod 10 ring counter requires

a) 4 flip flops

b) 3 flip flops

c) 5 flip flops

d) 10 flip flops

4. No.of states in a decade counter is

a) 4

b) 9

c) 10

d) 8

5. A register capable of shifting its binary information either to the right or to the left is called

a) shift rigister

b) shift counter

c) shift right register

d) shift left resister

6. For Synchronous counter

a) Clock input is given to only last flip flop

b) Common clock input is connected to all flip flops

c) Clock input is given to only first flip flop

d) Discrete clock inputs are given to all flip flops

7. The applications like serial to parallel converters delay lines use

a) Pure comb. ckt

b) Asynchronous counters

c) Shift register

d) Comb.ckt & shift register

8. The no.of flip flops required for Mod- 16 Johnson counter is

a) 8

b) 16

c) 4

d) 15

9. An n-bit register has

a) n flip flops

b) n-1 flip flops

c) 2n flip flops

d) 2n flip flops

10. Mod n Johnson counter requires

a) n/2 flip flops

b) n flip flops

c) (n - 1) flip flops

d) 2n flip flops

11. The applications like serial to parallel converters delay lines use

a) Asynchronous counters

b) Pure comb. ckt

c) Comb.ckt & shift register

d) Shift register

12. A counter that fallows the binary sequene

a) series ader

b) parallel adder

c) ripple counter

d) binary counter

13. If 2K timing signals are generated by a Johnson counter then it is a ————

a) 2K bit Ring counter.

b) K bit Johnson counter.

c) 2K bit Johnson counter.

d) K bit Ring counter.

14. Universal shift register has

a) both left shift and right shift

b) only parallel load and right shift

c) only parallel load and left shift

d) both left shift, right shift and parallel load

15. The number of flipflops in a mod-N counter are—————–.

a) log2(N-1)

b) log2(N+1)

c) log2(N)

d) log2(N)-1

16. If a counter is connected using 5 flip flops then the max. number of states that the counter can count are

a) 64

b) 8

c) 5

d) 128

17. Shifting a binary data to the left by one bit position using shift left register, amounts to

a) multiply by 2

b) addition of 2

c) subtraction by 2

d) division by 2

18. A mod n ring counter requires

a) (n - 1) flip flops

b) n flip flops

c) n/2 flip flops

d) 2n flip flops

19. Shifting a binary data to the right by one bit position using shift right register, amounts to

a) addition of 2

b) multiply by 2

c) subtraction by 2

d) division by 2

20. A twisted ring counter having four flip flops has

a) 4 states

b) 32 states

c) 64 states

d) 12 states

21. A K-bit ring counter circulates a single bit among the flip-flop to provide

a) K-1 distinguishable states

b) K distinguishable states

c) 2K distinguishable states

d) K+1 distinguishable states

22. Acronym for UART is

a) Universal asynchronous receiver- transmitter

b) Unified asynchronous receiver- transmitter

c) Universal asynchronous Repeat- transmitted

d) Unified asynchronous repeat- transmitted

23. Asynchronous sequential circuit is also called as

a) Event Driven circuit

b) Even Driven circuit

c) Event Driver circuit

d) Recovered sequential circuit

24. Group of flip flop to perform counting operation is called

a) Register
b) Group

c) Word

d) Counter

25. A shift register becomes a ring counter if

a) input of the last flip flop is connected to the output’s compliment of the first flip flop

b) output’s compliment of the last flip flop is connected to the input of first flip flop

c) output of the last flip flop is connected to the input of the first flip flop

d) input of the last flip flop is connected to the output of the first flip flop
  UNIT-VII

     SET-I

1. Design a 4-bit number square generator using ROM
2. Encode 1011 into 7-bit even parity hamming code.   
3.  Design a Hamming code encode to obtain 11 bit code from the circuit use PLAS. 

4.  Write a brief note ion ROMS.
     SET-II

1. Explain the encoding procedure to  generate Hamming code for the given 11-bit information  10010010011

2. Generate the hamming code for the given 11-bit message 10110010011  
3.   a) How many 32K × 8 RAM chips are needed to provide to a memory capacity of 256K Bytes? 

b) How many lines of the address must be used to access 256 bytes? How many of these lines are connected to the address inputs of all chips? 

c) How many lines must be decoded for the chip selected input? Specify the size of the decoder.
     SET-III

1.  Generate the hamming code for the given 11-bit message 10110010011

2. A DRAM chip uses 2-D address multiplexing. It has 13 common address pins, with the row address having one bit more than the column address. What is the capacity of the memory?   (Nov-09, Set-01,2,3,4)

3. The following memory units are specified by the number of words times the number of bits per word. How many address  lines and input –output lines data lines are needed in each case?

i) 4K*16   ii) 2G*8   iii) 16M*32   iv)  256*64

4. Write a brief note ion ROMS.
    SET-IV

1. The following memory units are specified by the number of words times the number of bits per word. How many address  lines and input –output lines data lines are needed in each case?

2. 4K*16   ii) 2G*8   iii) 16M*32   iv)  256*64

3. A 16K*4 memory uses coincident decoding by splitting the internal decoder into x=selection and y-selection.

i) What is the size of each decoder and how many AND gates are required for decoding the address.

ii) Determine the X and Y selection lines that are enabled when the input address is the binary equivalent of 6000. (Nov-09, Set-02)
4. Write a brief note ion ROMS.
Objective Questions:

1.The no.of bit errors that cannot be identified by either even or odd parity checkers is

a) 0

b) 1

c) 2

d) 3

2 ROM is a wired - logic connection in

a) not a wired logic connection

b) in both levels

c) first level implementation

d) second level implementation

3.RAM memory cells are organized in the form of

a) Qreue

b) Linked lists

c) Stack

d) Array

4. A FPLA can

a) can be programmed by user only once

b) can be erased by user

c) not be programmed by user

d) can be programmed any number of times by user

5.________is an example of ereor- detecting code

a) 2 - out - of - 5 code

b) binary code

c) BCD code

d) Gray code

6. The data stored is permanent in

a) EPROM and EEPROM

b) EPROM

c) PROM

d) EEPROM

7. A PLA is

a) erase programmable

b) Can be programmed by a user

c) Mask programmable

d) Can be erased and programmed

8. For PAL design of a logic circuit a single literal term

a) does not require an AND gate

b) requires an inverter

c) requires an AND gate

d) requires an AND gate and one input for OR gate

9. The no.of bits error an even parity checker can detect is

a) 0

b) 3

c) 2

d) 1

10. An EPROM is

a) volatile

b) non - erasable

c) erasable but not programmable

d) programmable and erasable

11. PLA is

a) Wired- logic in both levels

b) Wired- logic in second level only

c) Not a wired logic in both levels

d) Wired- logic in first level only

12. Access time is greater in

a) Dynamic RAM

b) Both Static RAM and Dynamic RAM

c) Tapes

d) Static RAM

13. A ROM has 32K × 8 organization. Its capacity in bits is

a) 512 bits

b) 64K bits

c) 128K bits

d) 256K bits

14. The address bus width of a ROM of size 1024 × 8 bits is

a) 4 bits

b) 10 bits

c) 8 bits

d) 12 bits

15. The data stored is permanent in

a) EEPROM

b) EPROM and EEPROM

c) PROM

d) EPROM

16. A PLA is

a) erase programmable

b) Can be programmed by a user

c) Mask programmable

d) Can be erased and programmed

17. For PAL design of a logic circuit a single literal term

a) does not require an AND gate

b) requires an inverter

c) requires an AND gate and one input for OR gate

d) requires an AND gate

18. A ROM in which the present contents must be erased before the new information can be stored is

a) PROM

b) ROM, PROM,EAROM

c) ROM

d) EPROM

19.  The timing signals of a ring counter can be generated by using ————

a) 3 bit counter and 2×4 decoder.

b) 4 bit counter and 2×4 decoder.

c) 1 bit counter and 2×4 decoder.

d) 2 bit counter and 2×4 decoder

18. Bad parity check in hamming code method yields

a) either 0 or 1

b) 0

c) neither 0 or 1

d) 1

20. ______ckt is simple and cheap

a) RAM

b) ROM

c) PLA

d) PAL

21. Dynamic RAM uses

a) Both MOS and bipolar

b) Only MOS

c) Either MOS or bipolar

d) Only bipolar

22. A ROM has 32K × 8 organization. Its capacity in bits is

a) 64K bits

b) 128K bits

c) 512 bits

d) 256K bits

23. An EPROM is

a) volatile

b) erasable but not programmable

c) non - erasable

d) programmable and erasable

24. The distance between the codes 1101 and 0100 is

a) 0

b) 3

c) 2

d) 1

25. ROM is a two- level implementation in

a) POS form

b) Product of maxterns

c) SOP form

d) Sum of minterns
   UNIT-VIII

       SET-I

1.  An  asynchronous sequential circuit is described by the excitation function Y=x1x2’+(x1+x2’)y and the output function  z=y

i) Draw the logic diagram of the circuit

ii) obtain a two-state flow table.

iii) Describe in words the behavior of the circuit
2.  Design an asynchronous sequential circuit with the following excitation requirement and output functions 

112122Yxxxyxy=++ 

221121Yxxyyxy=++ 

21Zxy=+ 

3. Design a hazard tree circuit to implement y = (x1+x2)(x2+x3)
4. An Asynchronous sequential circuit has two internal states and one output. The two excitation functions and one output function describing the circuit are , respectively, Y1=x1x2+x1y2’+x2’y1

Y2=x2+x1y1’y2+x1’y1

Z=x2+y1

       SET-II

1. An  asynchronous sequential circuit is described by the excitation function Y=x1x2’+(x1+x2’)y and the output function  z=y. Draw the logic diagram of the circuit 
2. Design an asynchronous sequential circuit with the following excitation requirement and output functions 

112122Yxxxyxy=++ 

221121Yxxyyxy=++ 

21Zxy=+ 

3. An  asynchronous sequential circuit is described by the excitation function Y=x1x2’+(x1+x2’)y and the output function  z=y

iv) Draw the logic diagram of the circuit

v) obtain a two-state flow table.

vi) Describe in words the behavior of the circuit
4. The Boolean functions for the inputs of an SR latch are: 

S = X1' X2'X3 
R = X1 X2' + X2 X3' 

Obtain the circuit diagram using minimum number of NAND gates.
      SET-III

1. An Asynchronous sequential circuit has two internal states and one output. The two excitation functions and one output function describing the circuit are , respectively, Y1=x1x2+x1y2’+x2’y1

Y2=x2+x1y1’y2+x1’y1

Z=x2+y1
2. Design an asynchronous sequential circuit with the following excitation requirement and output functions 

112122Yxxxyxy=++ 

221121Yxxyyxy=++ 

21Zxy=+ 

3. An  asynchronous sequential circuit is described by the excitation function Y=x1x2’+(x1+x2’)y and the output function  z=y

vii) Draw the logic diagram of the circuit

viii) obtain a two-state flow table.

ix) Describe in words the behavior of the circuit
4. Design a hazard tree circuit to implement y = (x1+x2)(x2+x3)
SET-IV

1. Reduce the number of states in the following state table using an implication table and tabulate the reduced state-table.

	Present state
	Next state

   X=0                      X=1
	Output

   X=0                         X=1

	A
	    F                       B  
	    0                             0

	B
	    D                      C  
	    0                             0

	C
	    F                       E  
	    0                             0

	D
	    G                      A  
	    1                             0

	E
	    D                      C  
	    0                             0

	F
	    F                       B  
	    1                             1

	G
	    G                      H  
	    0                             1

	H
	    G                      A  
	1                             0


2. Design an asynchronous sequential circuit with the following excitation requirement and output functions 

112122Yxxxyxy=++ 

221121Yxxyyxy=++ 

21Zxy=+ 

3. An  asynchronous sequential circuit is described by the excitation function Y=x1x2’+(x1+x2’)y and the output function  z=y

x) Draw the logic diagram of the circuit

xi) obtain a two-state flow table.

xii) Describe in words the behavior of the circuit
4. Design a hazard tree circuit to implement y = (x1+x2)(x2+x3)
Objective Questions:

1.A sequential circuit with 06 states requires

a) 64 flip flops

b) 10 flip flops

c) 3 flip flops

d) 6 flip flops

2. Unwanted switching transients that may appear at the output of a circuit is called

a) clear

b) flop

c) hazard

d) Flip

3. Essential hazards occurs in

a) Combinational circuits

b) Asynchronous sequential circuits

c) Synchronous& Asynchronous sequential circuits

d) Synchronous sequential circuits

4.In asynchronous ckts, the objective of state assignment is

a) critical races avoidance

b) flip flops reduction

c) circuit reduction

d) gates reduction

5. Moore Type of Outputs are

a) Dependent on present state and input

b) depends on the type of hardware used for implementation

c) independent of the inputs

d) dependent only on the inputs

6. ________are the techniques used for making a critical - race free state assignment

a) Shared row state assignment and One hot state assignment

b) Non shared row state assignment

c) Shared row stste assignment

d) One hot state assignment

7. hazard is caused by unequal delays along two or more paths that originate from the same input

a) Static - 1 hazard

b) Essential hazard

c) Static - 0 hazard

d) Dynamic hazard

8.________ is process of generating logic circuit from a truth table

a) simulation

b) synthesis

c) HDL

d) test bench

9. The example of a Mealy machine is

a) Sequence detector

b) Half adder

c) Binary Counter

d) Serial Adder

10. _________is clled textual description of a digital circuit

a) synthesis

b) simulation

c) HDL

d) Syntactic

11. If the Mealy machine has K states and the outputs are binary then an equivalent Moore machine will have

a) K+1

b) 2K states

c) K-1 states

d) atmost 2K states

12.________ are the type of HDL

a) High HL

b) VHDL

c) verilog

d) Verilog and VHDL

13. The design of a clocked sequential circuit requires

a) the design of next decoder

b) The Assignment & Reduction of states and next decoders design

c) The state reduction

d) The state assignment

13. If the race condition is harmful it is

a) Gates reduction

b) Circuit reduction race

c) Non critical race

d) Critical race

14. Moore ckt requires no. of states for implementing same function than mealy ckt

a) more

b) less

c) zero

d) infinite

15. State Reduction advantage is

a) Reduction of no.of flip flops and logic gates and avoids redundant states

b) Avoids introduction of redundant states

c) In reduction of no. of flip flops

d) In reduction of logic gates

16. A sequential circuit with 06 states requires

a) 10 flip flops

b) 3 flip flops

c) 64 flip flops

d) 6 flip flops

17. Unwanted switching transients that may appear at the output of a circuit is called

a) Flip

b) clear

c) flop

d) hazard

18. The information stored in the memory element at any given time defines the state of the sequential circuit.

a) Future

b) Present

c) Fast

d) Idle

19. Moore model o/p function depends only on

a) Present state of flip flop

b) Present state and i/p of flip flop

c) Inputs of flip flop

d) Previous state of flip flop

20. The minimum amount of time that data must be present after the clock trigger arrive is called

a) Hold time

b) Setup time

c) Propagation delay time

d) Refresh time

21. If the Mealy machine has K states and the outputs are binary then an equivalent Moore machine will have

a) atmost 2K states

b) K+1

c) 2K states

d) K-1 states

22. ________is a predefined gae level verilog premitive

a) NAND

b) full subtractor

c) half adder

d) full adder
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TOPICS FOR STUDENT’S SEMINARS

· Binary Storage and Registers

· Basic Theorems and properties of Boolean Algebra

· The Map Methods

· Memories

· Programmable Logic Array and Programmable Array Logic

· Sequential programmable devices

· Design  procedure of combinational circuits

***THE END***
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List of topics for student’s seminars

(1) ObjectiveS  and relevance

It is based on the new UGC syllabus that came in the wake of the landmark judgment of the Supreme court of India in 2003, to prescribe a course on the environment for colleges and to consider the feasibility of making it a compulsory subject at every level in college education. This course introduces the basic concepts of Ecosystems, Pollution and preventive methods, Green house effects, Environmental issues and management plans, Methods to achieve Sustainability.

 (2)
SCOPE
Ecosystem refers to both abiotic and biotic components. An understanding of the ecosystem is essential for well-being of a national because human existence depends on natural resources, goods and services of ecosystem.On the absence of the vital ecological process survival of life on the earth is next to impossible. 

 (3)
Prerequisites
This subject recommends ideas on globalization problems and practical knowledge to apply in present day situations.
(4.1)
SYLLABUS - JNTU
UNIT-I

objective
•
This unit highlights on Scope, functions and importance of Ecosystem. Explains how carbon, nitrogen, oxygen cycles are regulated. How to conserve major ecological services and restore natural resources while meeting the socioeconomic, political and cultural needs of current and future generations.

SYLLABUS

Definition, scope and importance of ecosystem, Concept and classification of ecosystem, Structure and functions of ecosystems, Biogeochemical cycles, Homeostasis, Biomagnification, Ecosystem values and carrying capacity, Field visits

UNIT - II

objective
•
 In this chapter we discuss regarding Conventional and Non-Convential energy resources

             •      Explanation of Mining process and its impact & Importance of conserving forest resources.

SYLLABUS

Classification of natural resources, Water resources,Dams,Floods,Mineral resources-mining and its impacts, Energy resources-renewable and non-renewable, Land resources-Forest resources., case studies.
UNIT -III

objective
•
This unit describes various methods to conserve bio-diversity and its values.

SYLLABUS

Definition of species, genetic, ecosystem biodiversity, Values of biodiversity, Hotspots of biodiversity and threats to biodiversity, Conservation of biodiversity –in-situ and ex-situ conservation, National Bio-diversity act
UNIT - IV

objective
• In this chapter we study about pollutants which are responsible for pollution. It also highlights on Factors which are responsible for Green house effect and international protocols towards reducing global warming.

SYLLABUS

Classification of pollutants –primary and secondary pollutants, Ambient air quality standards, Water pollution – point and non-point sources, Waste water treatments methods, Soil pollution – impacts of modern agriculture on soil, Noise pollution – methods to control noise, Solid waste management- disposal 3R principle-waste, Green house effect, Green house gases list, Kyoto protocol, Montreal protocol, Earth summit.
UNIT - V

objective
•
This chapter talks on legislation acts in order to protect Environment and Society, and also it  deals with practical knowledge on how projects are approved in present day’s  and how their impact assessment study can be prepared and what are the methods to achieve sustainability can be learned.

SYLLABUS
Air act 1981, Water act 1974, EPA and Forest act, Municipal solid waste management rules, biomedical hazardous management, and Hazardous waste management. Classification of impacts, Environmental impact assessment flow chart, Environmental management plan, Risk management, Concept of sustainability and threats, Crazy consumerism, Over-exploitation of resources, Urban sprawl, Human health, Environmental ethics and education, Ecological foot print, Life cycle assessment, Low carbon cycle.

(4.2)
SYLLABUS – UGC NET

UNIT I

Definition, scope and importance of ecosystem, Concept and classification of ecosystem, Structure and functions of ecosystems, Biogeochemical cycles, Homeostasis, Biomagnification, Ecosystem values and carrying capacity. Field visit


UNIT II

              Classification of natural resources, Water resources,Dams,Floods,Mineral resources-mining and its impacts,

            Energy resources-   renewable and non-renewable, Land resources-Forest resources. Case studies 


UNIT III

              Definition of species, genetic, ecosystem biodiversity, Values of biodiversity, Hotspots of biodiversity and 

              Threats to biodiversity, Conservation of biodiversity –in-situ and ex-situ conservation. Field visits

UNIT IV

Classification of pollutants –primary and secondary pollutants, ambient air quality standards, 

Water   pollution–   Point and non-point sources, Waste water treatments methods, Soil pollution – impacts of 

modern agriculture on soil, Marine pollution, Noise pollution – methods to control noise, Solid waste  management- disposal 3R principle Green house effect, Green house gases list, Kyoto protocol, 

Montreal protocol, Earth summit.


UNIT V

 Classification of impacts, Environmental impact assessment flow chart, Impact assessment    
 methodologies, Environmental management plan, Green belt development, Air act 1981,Water act 1974,EPA and Forest act ,Municipal solid waste management rules, Biomedical hazardous management, Hazardous  waste management.
(4.3)
SYLLABUS – ICMR-JRF

UNIT I


Classification of Ecosystems

UNIT II


Energy resources 
           UNIT III

Conservation techniques

UNIT IV


Different types of pollution and list of pollutants, Green house gases.
(5)
Suggested Books
TEXT BOOKS


T1.
Text book for Environmental Studies by Erach Barucha.


T2.
Environmental Studies –From crisis to cure by Dr.R.Rajagoplan.


T3.
Text book for Environmental science and Technology by M.Anji Reddy.

REFERENCE BOOKS

R1.
Environmental Science and Engineering by Aloka Debi.


R2.
Environmental engineering and Disaster management by KR.Chandoke.


R3.
Environmental engineering and science- Third edition by Gilbert M.Masters and Wendell P.Ella.


R4.
Environmental studies by Anubha Kaushik and C.P.Kaushik.


R5.
Environmental studies by O.V.K.Reddy.

(6)
Websites


Do not confine yourself to the list of websites mentioned here alone. Be cognizant and keep yourself abreast of the others too. The given list is not exhaustive.


1.
http://moef.nic.in

2.
http://unfccc.int

3.
http://www.neeri.res.in/

4.
http://envis.neeri.res.in/

5.
http://www.sacon.in/

6.
http://www.inwea.org/ 


7.
http://www.epa.gov

8.
http://www.weee-forum.org/

9.
http://www.ghgprotocol.org/

10.
 http://www.appcb.ap.nic.in

11.
 http://www.bnhs.org/

12.
 http://www.cseindia.org/

13.
 www.bsi.gov.in/

14.
 http://zsi.gov.in/

15. http://www.fsi.nic.in

16. http://www.icfre.gov.in

17.
 http://www.iirs-nrsa.gov.in
      18.  http://www.nmnh.nic.in
      19.  http://www.nhm.ac.uk
      20.  http://www.wii.gov.in
      21.  http://zsilibraries.nic.in
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EXPERT DETAILS


The Expert Details which have been mentioned below are only a few of the eminent ones known Internationally, Nationally and Locally. There are a few others known as well.

International


1.
Prof.Dr.Ayse Filibeli,Dokuz Eylul University, Turkiye.Dept of Environmental Engineering. 

     2.
Prof.Dr.Olcay Tunay,Istanbul Technical University, Türkiye.Dept of Environment Engineering.



National


1.
Prof.Dr.Ligy Philip, Assoc.Prof Dept. Of Civil Engineering .,IIT Madras., Chennai.


2.   Prof.Dr.P.Lakshmanaperumalasamy, - Head, Dept. Of Environmental sciences., Bharathiar University,  

             Coimbatore.


3.
Prof. Dr.K.Thanasekaran ,-Director.,Centre for  Environmental Studies.,Anna University.,Chennai.
Regional

1.
Prof. Dr.S.Sai Bhavani, HOD.,Department of Environmental Studies.,Nizam College.,Hyd.

2.
Prof.Dr.L.Venkateshwar Rao,Head of Microbiology Dept.,Osmania University,Hyderabad.

     3.  Prof.Dr.Ganji Yellaiah, Head.,Dept Of Astronomy.,Osmania University,Hyd.

     4.  Prof.Dr.M.AnjiRedddy, Dept of Environment.,JNTUH University,Hyderabad.

      5.   Prof  Dr.Ch.Sasikala,Dept of Environment.,JNTUH University,Hyderabad.

(8)
Journals
International


1.
International Journal of Environmental Studies 


2.
International Journal of Green Energy


3.
African Journal of Ecology


4.
Canadian Journal of Forest Research 


5.
Journal of Environmental Sciences 


6.
The International Journal of Sustainable Development & World Ecology


7.
International Journal of Biodiversity science, Ecosystem services and Management


8.
International Journal of Remote Sensing

National


1.
Biodiversity and Conservation


2.
Environment & Ecology


3.
Journal of Ecology


4.
Journal of Flora and Fauna 
(9)
SUBJECT (LESSON) PLAN

	S.NO
	Topic (JNTU syllabus)
	Sub-Topic
	NO. OF LECTURES REQUIRED
	Suggested Books
	Remarks

	01
	ECOSYSTEM


	UNIT - I
	   
	
	

	
	
	Definition, scope and importance of ecosystem
	L1
	R4
	

	
	
	Concept and classification of ecosystem
	L2
	R1
	

	
	
	Structure and functions of ecosystems
	L3
	R4
	

	
	
	Biogeochemical cycles, Homeostasis
	L4
	T1
	

	
	
	Biomagnification,Ecosystem values and carrying capacity
	L5-6
	R4
	

	02 
	
	         UNIT - II
	
	
	

	
	NATURAL RESOURCES
	Classification of natural resources
	L 7
	R4
	

	
	
	Water resources,Dams,Floods
	L8-9
	T1
	

	
	
	Mineral resources-mining and its impacts
	L10
	T1
	

	
	
	Energy resources-renewable and non-renewable
	L11-13
	R2
	

	
	
	Landresources-Forest resources
	L14-15
	R4
	

	03
	
	       UNIT - III
	
	
	

	
	BIODIVERSITY AND BIOTIC RESOURCES
	Definition of species,genetic,ecosystem biodiversity
	L15
	T1,R4
	

	
	
	Values of biodiversity
	L16-17
	T1
	


	
	
	Values of biodiversity
	L16-17
	T1
	

	
	
	Hotspots of biodiversity and threats to biodiversity
	L18-20
	T1,R4
	

	
	
	Conservation of biodiversity –in-situ and ex-situ conservation
	L22-24
	R4
	

	
	
	National Biodiversity act
	L25
	R1
	

	04
	
	  UNIT -IV
	
	
	

	
	ENVIRONMENTAL POLLUTION

AND CONTROLTECHNOLOGIES


	Classification of pollutants –primary and secondary pollutants
	L26-27
	T1
	

	
	
	Ambient air quality standards
	L28
	R4
	

	
	
	Water pollution – point and non-point sources
	L29
	T1,T2
	

	
	
	Waste water treatments methods
	L30
	R4
	

	
	
	Soil pollution – impacts of modern agriculture on soil
	L31
	T1,T2
	

	
	
	Noise pollution – methods to control noise
	L32
	R4
	

	
	
	Solid waste management- disposal 3R principle, 

e-waste management
	L33
	T1,T2
	

	
	
	Waste water treatment methods.
	L34
	T1
	

	
	
	Concept of bio-remediation, Green house effect, 

Green house gases list
	L35-36
	T1
	

	
	
	Kyoto protocol, Montreal protocol
	L-37
	T2
	

	05
	
	Earth summit 
	L-38
	
	

	
	ENVIRONMENTAL POLICY,LEGISLATION AND EIA
	UNIT-V
	
	
	

	
	
	Air act 1981
	L39
	R1
	

	
	
	Water act 1974
	L40
	R1
	

	
	
	EPA and Forest act 
	L41
	R1
	

	
	ENVIRONMENTAL POLICY,LEGISLATION AND EIA
	Municipal solid waste management rules
	L42
	R1
	

	
	
	Biomedical hazardous management
	L43
	R1
	

	
	
	Hazardous waste management
	L44
	R1
	

	
	
	Classification of impacts
	L45-46
	R1&R3
	

	
	
	Environmental impact assessment flow chart
	L47
	R1&R3
	

	
	
	Environmental management plan
	L48
	R1&R3
	

	
	ENVIRONMENTAL POLICY,LEGISLATION AND EIA

ENVIRONMENTAL POLICY,LEGISLATION AND EIA
	Risk management
	L49
	R3
	

	
	
	Concept of sustainability
	L50
	R4
	

	
	
	Crazy consumerism, Over exploitation of resources
	L51
	R4
	

	
	
	Urban sprawl, Human health
	L52
	R4
	

	
	
	Environmental ethics and  education
	L53-54
	R4
	

	
	
	Green building Concept
	L55
	R4
	

	
	
	Ecological foot print
	L56
	R3
	

	
	
	Life cycle assessment
	L57
	R3
	

	
	
	Low carbon life style.
	L58
	R3
	


NOTE : 1. Any Subject in a Semester is suppose to be completed in 55 to 65 periods.

             2. Each Period is of 50 minutes.

             3. Each unit duration & completion should be mentioned in the Remarks Column.

             4. List of Suggested books can be marked with Codes like T1, T2… R1, R2 etc
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QUESTION BANK
UNIT - I

1. What is bio-sphere? (JNTUH- Dec 2011)

2. Write different types of eco-systems with diagram(JNTUH- Dec 2011)
3. What is phosphorus cycle? (JNTUH- Dec 2011)
4. Explain about Hydrological cycle with the help of neat diagram? (JNTUH- Dec 2011)
5. Write the definition of ecosystem? (JNTUH- Dec 2011)
6. Explain about different ecological pyramids with the help of neat diagrams? (JNTUH- May&Dec 2012)
7. Write about pond ecosystem with the help of neat diagram(JNTUH-May 2012)
8. What is cybernetics(JNTUH-May 2012)
UNIT –II

1. Explain about Renewable energy resources(JNTUH May 2012)

2. Explain about deforestation(JNTUH May 2012)
3. Write about mineral resources and its effects on human health and environment?
4. Write about Forest resources in detail.
UNIT –III

1. Write about In-Situ Conservation of  biodiversity( JNTUH-Dec 2011)

2. Explain about Aesthetic Value of biodiversity? ( JNTUH-Dec 2011)
3. Explain about importance of biodiversity? ( JNTUH-Dec 2011)
4. Productive Use value of biodiversity? ( JNTUH-Dec 2011)
5. Explain about Consumptive Use Value of biodiversity? ( JNTUH-Dec 2011)
6. Explain about Genetic Diversity? ( JNTUH-Dec 2011)
UNIT-IV

1. Write about Impacts of Fertilizers on Soil?(JNTUH-Dec 2011)

2. How to control the noise pollution?(JNTUH-May 2012)
3. What are the secondary pollutants? ( JNTUH-May 2012)
4. What are the pollutants emitted from automobile pollution?(JNTUH-May 2012)
5. Give ISO Drinking standards of water?(JNTUH-May 2012)
6. Write about Coastal pollution?(JNTUH-May 2012)
7. Write about E-waste management?(JNTUH-Dec 2011)
8. Explain the changes likely to occur in annual temperature and precipitation as a result of global warming? (JNTUH-Dec 2011)

9. What is green house effect?(JNTUH-Dec 2011)
10. What are the adjustments to be considered for potential global warming?(JNTUH-Dec 2011)
11. Explain about Kyoto Protocol?(JNTUH-May 2012)
12. How CFC’S can deplete ozone and explain with the help of chemical reaction?(JNTUH-May 2012)
13. How human activities has resulted in increased emissions of green house gases?(JNTUH-May 2012)
14. What is an anthropogenic green house gas? Discuss the various anthropogenic green house gases in terms of their potential to cause global warming?(JNTUH-May 2012)
15. Explain how the green house effect works?(JNTUH-May 2012)

16. Explain the science of global warming?(JNTUH-May 2012)

17. Explain about Montreal protocol?(JNTUH-May 2013)

UNIT –V

     1.(a) How is environment defined under the law?


    (b) What is the reason that every person should know the law? (JNTUH-Dec 2011)


2. 
What are the current requirements that should be met before declaring an area in to a wild life   

             sanctuary or a national park under the forest act?(JNTUH-Dec 2011)

5. Can companies and governments departments can also be prosecuted under the air act?(JNTUH-Dec 2011)

6. What is the importance of section 24 of that water act 1974?(JNTUH-May 2012)

7. What restriction thus in water act impose on private citizen with respect to courts taking cognizance of offences under the water act?(JNTUH-May 2012)

8. How are terms Environment, Environmental pollutant, Environmental pollution and Hazardous substances define under E.P.A 1986?(JNTUH-May 2012)

9. What are the responsibilities of occupier/generators according to hazardous waste rules 1989?(JNTUH-May 2012)

10. Write about Environmental protection Management plan?(May 2012)

11. Write about Bio-medical waste management and handling rules 1998?(JNTUH-May 2011)

12. Explain about the collection of municipal solid waste?(JNTUH-Dec 2011)

13. Explain about salient features of matrices methods for carrying out EIA?(JNTUH-Dec 2011)

14. How to carry out impact assessment study on vegetation and wild life?(JNTUH-Dec 2011)

15. How GIS and Remote sensing methods are useful in EIA?(JNTUH-Dec 2011)

16. Write the definition of EIA and explain the scope of EIA?(JNTH-May 2012)

17. Explain how to minimize the environment impact of mineral development?(JNTUH-May 2012)

18. Explain about Ad-hoc method to carry out EIA?(JNTUH-May 2012)

19. Explain about systematic approach for the study of the soil and ground water environmental impacts?(JNTUH-May 2012)

20. (a) Explain how an EIA can be used as a planning tool for major project activities?

(b) Write about the systematic approach for using EIA as a planning tool for project activity?

(c)Write about the essential steps to complete an environmental impact assessment?

(d) Explain about draft and final environment statement? (JNTUH-May 2012)

 
19.
Explain about the criteria for the selection of EIA methodology? (JNTUH- May 2012)

20. Write the concept of sustainable development? (JNTUH-Dec 2011)


21. Give the guidelines of sustainable development? (JNTUH-Dec 2011)

22. Explain the items of consumerism and their impacts on man or society/(JNTUH-May 2012)

23. Explain about urban housing problems? (JNTUH-May 2012)

24. Explain about Carbon credit system? (JNTUH-May 2012)

25. What are the threats to achieve sustainability? (JNTUH-May 2012, 2013)
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TUTORIAL QUESTION SET

UNIT –I

1. Write different types of eco-systems with diagram?
2. Explain about different ecological pyramids with the help of neat diagrams?
3. What is cybernetics?
4. What is phosphorus cycle?
UNIT –II

1. Explain about Renewable energy resources
2. Explain about land cover mapping.
3. Explain about solar energy?
4. Explain about Geo thermal energy?
5. Write about Ocean thermal energy conversion system?
6. Forest resources?
UNIT –III

1. Write about In-Situ Conservation of  biodiversity
2. Write about Ex-situ conservation of biodiversity?
3. List some of national parks and sanctuaries?
4. National –bio-diversity act?
UNIT-IV

1. Write about primary and secondary pollutants?
2. Explain how ozone depletion takes place through pollutants with the help of chemical reactions?
3. Write about Air pollution?
4. Explain about Global warming?
5. List out responsible green house gases and their GWP values?
6. Write in detail Kyoto protocol?
7. Write in detail Montreal protocol?
8. Write about NIKA technology?
UNIT-V

1. Explain in detail Hazardous waste management 1989?

2. Write about Bio-Medical Waste management 1998?

3. Write in detail about Air act 1981?

4. Write about Water act 1974?

5. Forest act?

6. Explain EIA with the help of neat flow chart?
7. What is meant by Risk management

8. Write about Sustainability and factors affecting sustainability?

9. Write about green building rating system?

10. Explain carbon credit system?

11. List out problems in urban areas with increase in population ?

12. Life cycle assessment?

13. Ecological foot print?

14. Low carbon life style?

ASSIGNMENT QUESTIONS

UNIT I ECOSYSTEMS

1. What is bio-sphere? 
2. Write different types of eco-systems with diagram
3. What is phosphorus cycle
4. Explain about Hydrological cycle with the help of neat diagram? 
UNIT –II NATURAL REWSOURCES
1.Explain about Renewable energy resources
2.Explain about land cover mapping.
3.Explain about solar energy?
4.Explain about Geo thermal energy?
UNIT –III   BIODIVERSITY AND ITS BIOTIC RESOURCES

1. Write about In-Situ Conservation of  biodiversity
2. Write about Ex-situ conservation of biodiversity?
3. List some of national parks and sanctuaries?
4. National –bio-diversity act?
UNIT-IV POLUUTION AND ITS CONTROLLING METHODS
1.Write about primary and secondary pollutants?
2.Explain how ozone depletion takes place through pollutants with the help of chemical reactions?
3.Write about Air pollution?
4.Explain about Global warming?
UNIT-V ENVIRONMENTAL LEGISLATION AND CONTROL, EIA
1. Explain in detail Hazardous waste management 1989?

2. Write about Bio-Medical Waste management 1998?
3. Explain EIA with the help of neat flow chart?
4. What is meant by Risk management
INNOVATIVE ASSIGNMENT QUESTIONS
I ASSIGNMENT QUESTIONS
ANSWER ALL QUESTIONS

1. What are ecological pyramids? explain why some of these pyramids are upright while others are inverted in different ecosystems
2.  explain renewable and non renewable energy resources 
3. Define bio geo chemical cycles? Explain phosphorous cycle.
4. What are effects of over exploitation of mineral resources?
5. Classify and explain biodiversity.

II ASSIGNMENT QUESTIONS

ANSWER ALL QUESTIONS
1. What are major threats to biodiversity? What is meant by insitu   and exsitu conservation . give examples.

2. give an account on adverse effects of air pollution .enumerate various methods for control of air pollution 

3. What are adverse effects of solid waste and how can they be managed.

4. what are ozone layer depleting substances and discuss

5. Draw a flow chart of EIA methodology and explain. 
(12)
TOPICS FOR STUDENT’S SEMINARS
1. Classification of ecosystem?

2. Ecological pyramids?

3. Renewable and Non-Renewable energy resources?

4. Land cover mapping?

5. Values of biodiversity?

6. E-waste management?

7. Pollutants and their effects causes?

8. Kyoto and Montreal protocol?

9. Matrices method in EIA

10. Environmental impact assessment flow chart?

11. Bio-medical and Hazardous waste management?

12. Concept of sustainability?

13. Clean Development Mechanisms?

14. Urban areas problems due to population increase?

15. Green building rating system.

16. Ecological foot print

17. Low carbon life style

TWO MARKS QUESTIONS: 

UNIT-1

1. Define Environmental sciences.

2. Define ecological pyramid with one example?

3. Define Bio-magnification.

4. Explain Food chain, Food web?

5. Cybernetics?

UNIT-2

1. Define renewable and non-renewable energy resources?

2. Merits of constructing dams?

3. Importance of Forest resources?

4. Define Mining?

UNIT-3

1. Define Genetic, Species, and Ecosystem bio-diversity?

2. Define in-situ and ex-situ conservation?

3. Role of bio-sphere reserves?

4. Role of seed banks.

5. Role of cryopreservation?

UNIT-4

1. Define pollution?

2. Define primary and secondary pollutants?

3. Define Noise pollution?

4. What is meant by ambient air quality standards?

5. Tertiary treatments in waste water treatment plant?

6. Global warming?

7. Expand GWP and write its mathematical formulae?

8. Responsible Green house gases?

9. Objectives of Kyoto, Montreal, Earth summit.

10. Concept of Bio-remediation.

11. Define e-waste.

UNIT-5

1. What is meant by Bio-medical waste?

2. Define Hazardous waste?

3. Role of Air act and water act?

4. What is the function of EIA?

5. Define Risk Management?

6. Define the term sustainability?

7. Define Life cycle assessment?

8. Write about various methods to reduce co2emissions.

THREE MARKS QUESTION:

UNIT-1:

1. Classification of Ecosystem(any three)

2. Carrying capacity?

3. Bio-magnification?

4. Scope of environmental studies?

UNIT-2:

1. Write any three examples of Renewable and Non-Renewable energy resources?

2. Land resources?

3. Water resources.

4. Mining its impacts on human health and environment?

UNIT-3:

1. Define Hot-spots.

2. What is red data book?

3. In-situ conservation.

4. Threats to bio-diversity.

5. Ex-situ conservation.

6. Values of Bio-diversity?

UNIT-4:

1. Define primary and secondary pollutants?

2. Any three air pollution control techniques?

3. How does Global warming takes place?

4. List of responsible green house gases.

5. Kyoto protocol objectives.

6. Noise pollution.

7. Soil pollution.

8. E-waste.

9. Water pollution-point and non-point sources.

UNIT-5:

1. Air act 1981 functions of state and central boards/

2. Bio-medical waste examples and their colour coding?

3. Role of occupier in Hazardous waste management?

4. Role of recycler in Hazardous management?

5. Low carbon life style?

6. Ecological foot print?

7. EIA flow chart and its functions in assessment?

8. Risk management?

9. Water act 1974?

10. Forest act.

11. Crazy consumerism?

12. Green building concept?

13. Environmental education?

14. Environmental ethics?

TEN MARKS QUESTION:

UNIT-1:

1. Write different types of eco-systems with diagram

2. Explain about different ecological pyramids with the help of neat diagrams? 

3. What is cybernetics
4. What is phosphorus cycle? 

5. What is meant by carrying capacity?

UNIT-2:

1. Write about Forest resources in detail
2. Write about mineral resources and its effects on human health and environment
3. Explain about Renewable energy resources
4. Explain Non-Renewable Energy resources?

5. Alternate energy resources?

UNIT-3:

1. Write about In-Situ Conservation of  biodiversity
2. Explain about Aesthetic Value of biodiversity? 
3. Productive Use value of biodiversity?
4. Ex-situ conservation of bio-diversity?

5. National biodiversity act?

UNIT-4:

1. Write about Impacts of Fertilizers on Soil?

2. How to control the noise pollution?
3. What are the secondary pollutants? 
4. What are the pollutants emitted from automobile pollution?
5. Give ISO Drinking standards of water?

6. What is green house effect?
7. Explain the changes likely to occur in annual temperature and precipitation as a result of global warming? 
8. Write about E-waste management?

9. How CFC’S can deplete ozone and explain with the help of chemical reaction?(
10. Explain about Kyoto Protocol?
11. How human activities has resulted in increased emissions of green house gases?(
12. What is an anthropogenic green house gas? Discuss the various anthropogenic green house gases in terms of their potential to cause global warming?
13. Explain about Montreal protocol?
14. Earth summit?

15. Primary air pollutants?

UNIT-5:

1. (a) How is environment defined under the law?

(b) What is the reason that every person should know the law?

2. What are the current requirements that should be met before declaring an area in to a wild life                Sanctuary or a national park under the forest act?

3. Can companies and governments departments can also be prosecuted under the air act?
4. What is the importance of section 24 of that water act 1974?
5. How terms Environment, Environmental pollutant, Environmental pollution and Hazardous substances are define under E.P.A 1986?
6. What are the responsibilities of occupier/generators according to hazardous waste rules 1989?
7. Write about Environmental protection Management plan?
8. Write about Bio-medical waste management and handling rules 1998?
9. Explain about the collection of municipal solid waste?
10. Write the definition of EIA and explain the scope of EIA?
11. Write the concept of sustainable development?
12. Explain the items of consumerism and their impacts on man or society?
13. Explain about urban housing problems?
14. What are the threats to achieve sustainability?
15. Explain Life cycle assessment?

16. Ecological foot print?

17. Low carbon life style?
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ObjectiveS  and relevance:-

To have an appreciation for and understanding of both the achievements of MFCS and the theory underlying those achievements. To have an appreciation for the engineering issues underlying the design of MFCS systems. To have a basic proficiency in a traditional MFCS language including an ability to write simple to intermediate programs and an ability to understand code written in that language.
(2)
SCOPE

· Discrete mathematics is the study of mathematical structures that are fundamentally discrete rather than continuous. In contrast to real numbers that have the property of varying "smoothly", the objects studied in discrete mathematics – such as integers, graphs, and statements in logic – do not vary smoothly in this way, but have distinct, separated values. 
· Discrete mathematics therefore excludes topics in "continuous mathematics" such as calculus and analysis. Discrete objects can often be enumerated by integers. More formally, discrete mathematics has been characterized as the branch of mathematics dealing with countable sets (sets that have the same cardinality as subsets of the natural numbers, including rational numbers but not real numbers). However, there is no exact, universally agreed, definition of the term "discrete mathematics. Indeed, discrete mathematics is described less by what is included than by what is excluded: continuously varying quantities and related notions.

· The set of objects studied in discrete mathematics can be finite or infinite. The term finite mathematics is sometimes applied to parts of the field of discrete mathematics that deals with finite sets, particularly those areas relevant to business.

· Research in discrete mathematics increased in the latter half of the twentieth century partly due to the development of digital computers which operate in discrete steps and store data in discrete bits. Concepts and notations from discrete mathematics are useful in studying and describing objects and problems in branches of computer science, such as computer algorithms, programming languages, cryptography, automated theorem proving, and software development. 
· Conversely, computer implementations are significant in applying ideas from discrete mathematics to real-world problems, such as in operations research.

(3)
Prerequisites
This subject recommends continuous practice of various mathematical logic. It needs requisite knowledge about mathematical fundamentals and applications of advanced mathematics like properties of Binary Relations, Algebraic structures ,Elementary Combinatorics , Recurrence Relation, Graph Theory and Applications.
(4.1)
SYLLABUS – JNTU Hyderabad.
UNIT-I

objective
•
To know the basic statements and notation of mathematical logic 

•
To obtain the truth tables of logical connectives 

•

To obtain the normal forms, quantifiers  

•
To know the basic predicative logic of mathematical logic. 

•
To know some of the basic forms of free and bound variables. 

•
To obtain the different Rules of inferences and proofs of different contradiction also Automatic theorem. 

SYLLABUS
Mathematical Logic: Statements and notations, Connectives, Well formed formulas, Truth Tables, tautology, equivalence implication, Normal forms, Quantifiers, universal quantifiers.Predicates: Predicative logic, Free & Bound variables, Rules of inference, Consistency, proof of contradiction, Automatic Theorem Proving.
UNIT –II
objective
•
Basic principles and properties of Binary Relations.

•
To obtain different categories of Hasse diagram with the help of pratial ordering relations. 

•
To know the different types of Functions , lattice and its properties. 

•
concept of Algebraic systems and general properties. 

•
Concept of semi groups , monaids , sub groups homomorphism and isomorphism.

SYLLABUS

Relations: Properties of binary Relations, equivalence, transitive closure, compatibility and partial ordering relations, Lattices, Hasse diagram. Functions: Inverse Function Comports of functions, recursive Functions, Lattice and its Properties. Algebraic structures: Algebraic systems Examples and general properties, Semi groups and monads, groups sub groups’ homomorphism, Isomorphism.

UNIT – III
objective
•
Basic definitions and counting of elementary combinatorics and permutations and combinations.

•
 concept of binomial coefficients, binomial multinomial theorems and its  principles.

•
Definition and concept of pigeon hole principles and its applications.

SYLLABUS
Elementary Combinatorics: Basis of counting, Combinations & Permutations, with repetitions, Constrained repetitions, Binomial Coefficients, Binomial Multinomial theorems, the principles of Inclusion – Exclusion. Pigeon hole principles and its applications.

UNIT - IV
objective

•     Importance of Recurrence Relations and its applications. 

•     Statement and characteristics roots solution of homogeneious recurrence relation with examples. 

SYLLABUS
Recurrence Relation: Generating Functions, Function of Sequences Calculating Coefficient of generating function, Recurrence relations, Solving recurrence relation by substitution and Generating funds. Characteristics roots solution of In homogeneous Recurrence Relation.

UNIT – V
objective
•
Basic concept and different representation of Graphs .

•
Graph theory and its Applications. 

SYLLABUS
Graph Theory: Representation of Graph, DFS, BFS, Spanning Trees, planar Graphs.
Graph Theory and Applications, Basic Concepts Isomorphism and Sub graphs, Multi graphs and Euler circuits, Hamiltonian graphs, Chromatic Numbers

(4.2)
SYLLABUS - GATE

UNIT I


 Quantifiers, universal quantifiers.Predicative logic, Free & Bound variables, Rules of inference.



UNIT II

Properties of binary Relations, equivalence, transitive closure, compatibility and partial ordering relations, Lattices, Hasse diagram. Functions: Inverse Function Comports of functions, recursive Functions, Lattice and its Properties Semi groups and monads, groups sub groups’ homomorphism, Isomorphism.
           UNIT III

Basis of counting, Combinations & Permutations, with repetitions, Constrained repetitions, Binomial Coefficients, Binomial Multinomial theorems.



UNIT  IV

Recurrence relations, solving recurrence relation by substitution and Generating funds. Characteristics roots solution of In homogeneous Recurrence Relation.


UNIT V


Representation of Graph, DFS, BFS, Spanning Trees, planar Graphs.

Graph Theory and Applications, Basic Concepts Isomorphism and Sub graphs, Multi graphs and Euler circuits, Hamiltonian graphs, Chromatic Numbers.

(4.3)
SYLLABUS - IES

UNIT I


Quantifiers, universal quantifiers.Predicative logic, Free & Bound variables, Rules of inference.



UNIT II

Properties of binary Relations, equivalence, transitive closure, compatibility and partial ordering relations, Lattices, Hasse diagram. Functions: Inverse Function Comports of functions, recursive Functions, Lattice and its Properties.


Basis of counting, Combinations & Permutations, with repetitions, Constrained repetitions, Binomial Coefficients, Binomial Multinomial theorems.


UNIT III

Basis of counting, Combinations & Permutations, with repetitions, Constrained repetitions, Binomial Coefficients, Binomial Multinomial theorems.



UNIT IV

Recurrence relations, solving recurrence relation by substitution and Generating funds. Characteristics roots solution of In homogeneous Recurrence Relation.


UNIT V


Representation of Graph, DFS, BFS, Spanning Trees, planar Graphs.

Graph Theory and Applications, Basic Concepts Isomorphism and Sub graphs, Multi graphs and Euler circuits, Hamiltonian graphs, Chromatic Numbers

(5)
Suggested Books
TEXT BOOKS:

    T1.
Elements of Discrete Mathematics- A computer Oriented Approach-C L Liu, D P mohapatra. 

3rd  Edition – Tata McGraw Hill


T2.
Discrete Mathematical for computer science & Mathematicians, J.L. Mott, a Kandel, T.P.Baker, PHI.

REFERENCE BOOKS
    R1.
Discrete and Combinational Mathematics – An applied Introduction – 5th Edition–  

             Ralph.P.Grimaldi.Pearson Education       
  
 R2.   Discrete Mathematical and its Applications, Kenneth H.Rosen, 5th Editions, TMH.

     R3.   Discrete Mathematical structures Theory and application-Malik & Sen, Cengage.

     R4.   Discrete Mathematics with Applications, Thomas Koshy, Elservier.

     R5.   Logic and Discrete Mathematics, Grass Man & Trembley, Person Education

(6)
Useful subject links

1.
www.mit.edu


2.
www.soe.stanford.edu


3.
www.grad.gatech.edu


4.
www.gsas.harward.edu


5.
www.eng.ufl.edu


6.
www.iitk.ac.in 


7.
www.iitd.ernet.in


8.
www.iitb.ac.in


9.
www.iitm.ac.in


10.
www.iitr.ac.in

(7) Expert  Details
1. Dr. d.s.c

2. dr. shahnaz bathul
3. g.shankar rao


.

International

1.
Norman L. Biggs  Discrete Mathematics. Oxford University
     2.
MIKHAIL VLADIMIROVICH VOLKOV : Chair of Algebra and Discrete Mathematics, 

                       Ural     Federal University, Ekaterinburg

National
1.
Discrete and Combinational Mathematics – An applied Introduction – 5th Edition– Ralph.P.Grimaldi.Pearson Education 
  
  2. 
 Discrete Mathematical and its Applications, Kenneth H.Rosen, 5th Editions, TMH.

      3.
Discrete Mathematical structures Theory and application-Malik & Sen, Cengage.

      4.
 Discrete Mathematics with Applications, Thomas Koshy, Elservier.

       5.
Logic and Discrete Mathematics, Grass Man & Trembley, Person Education

(8)
Journals
International

1. Acta Informatica, Acta Scientiarum Mathematicarum (Szeged),  Advances in Applied   Mathematics,Algebra Colloquium, Algebra i Logika, Algebra Universalis.
2. Semigroup Forum, SIAM Journal on Discrete Mathematics, Siberian Electronic Mathematical Reports, Simon Stevin, Studia Logica; 

(8) SUBJECT (LESSON) PLAN

	UNIT
	Topic (JNTU syllabus)
	Sub-Topic
	NO. OF LECTURES REQUIRED
	Suggested Books
	Remarks

	I

	Mathematical Logic
Predicates
	Introduction
Statements and notations

Connectives, Well formed formulas
Truth Tables, Tautology
Equivalence Implication
Normal forms
Quantifiers

Predicative logic, Free & Bound variables, Rules of inference, Consistency,
 proof of contradiction, Automatic Theorem Proving.


	L1 & L2

L3,L4

L5

L6

L7 

L8

L9

L10
L1

L2, L3

L4

L5
	T1

	

	II


	Relations 
Algebraic structures 
	Properties of binary Relations, equivalence, transitive closure, compatibility and partial ordering relations, Lattices, Hasse diagram. Functions: Inverse Function Comports of functions, recursive Functions, Lattice and its Properties.

Algebraic systems Examples and general properties, 
Semi groups and monads, 
groups sub groups’, homomorphism, Isomorphism and examples

	L1

L2

L3

L4

L5, L6

L7, L8        
L1 , L2

 L3,L4

L5,L6

L7

L8.      
	R1

	

	   III


	Elementary Combinatorics

	Basis of counting, Combinations & Permutations, with repetitions,
 Constrained epetitions, Binomial Coefficients, Binomial Multinomial theorems, 
the principles of Inclusion – Exclusion.

.Pigeon hole principles and its applications.


	L1,L2

L3 

L4

L5     

L6, L7

L8
	   R1
	

	    IV


	Recurrence Relation 
	Generating Functions, Function of Sequences Calculating Coefficient of generating function,
 Recurrence relations, Solving recurrence relation by substitution and Generating functions. Characteristics roots solution of In homogeneous Recurrence Relation.


	L1,L2,L3

L4,L5

L6,L7        
	   R1
	

	  V


	Graph Theory 

Graph Theory and Applications
	Representation of Graph, 
DFS, BFS, 
Spanning Trees, planar Graphs

Basic Concepts,

 Isomorphism and Sub graphs, 
Multi graphs and Euler circuits, 
Hamiltonian graphs, Chromatic Numbers and examples , Assignment

	L1

L2,L3      

L4,L5

L6,L7.
L1 

L2    

L3,L4

L5,L6 

L7,L8     
	   R1
   
	


          T1:   Discrete Mathematical Structures & applications to computer science  BY:-   J.P Trembly &  Manohar

              R1:   Mathematical foundation to computer science   BY:-    Dr D.S.C

(10)
QUESTION BANK
UNIT – I

 Subjective Questions 
1.(a) Let p,q and r be the propositions.

i. P: you have the flee

ii. q: you miss the final examination.

iii. r: you pass the course.

   (b) Write the following proposition into statement form.

i. P → q

ii. 7p → r

iii. q → 7r

iv. pVqVr

v. (p → 7r) V (q →∼ r)

vi. (p_q) V (7q_r)

    (c) Define converse, contrapositive and inverse of an implication.

2. (a) Construed a truth table for each of there (easy) compound statements

i. (p → q) Λ (7p → q)

ii. p → (7qV r)

(b) Write the negation of the following statements.

i. Jan will take a job in industry or go to graduate school.

ii. James will bicycle or run tomorrow.

iii. If the processor is fast then the printer is slow.

(c) What is the minimal set of connectives required for a well formed formula.

3. (a) Prove that the proposition: (P→Q) → (P ^ Q) is a Contingency.

    (b) Obtain the principal disjunctive normal form of the propositional formula:(┐P→R) ^ (Q ↔ P).
4. (a) Show that the principal disjunctive normal form of the formula: 

          P v( ┐P →(Q v ( ┐Q → R))) is: ∑( 1, 2, 3, 4, 5, 6, 7).

    (b) Show that the principal conjunctive normal form of the formula:

          (P →(Q ^ R)) ^ ( ┐P →( ┐ Q ^ ┐R)) is ∏( 1, 2, 3, 4, 5, 6).

5. (a) Show the implication: (P ( Q) (Q ) ═>P VQ

    (b) Show that the proposition: (Pv 7Q) ^ (^7P v 7Q) vQ is a tautology.

6. (a) Find the truth table for the propositional formula: (P <->7Q) <-> (Q -> P).

     (b) What is the compound statement that is true when exactly two of the three

          Statements P, Q and R are true?

     (c) What is the negation of the statement: “2 is even and -3 is negative?”
7. (a) Let P(x) denote the statement. “x is a professional athlete” and let Q(x)denote the   statement” “x plays soccer”. The domain is the let of all people. Write each of the following proposition in English.

i. ∀x (P (x) → Q(x))

ii. ∃x (P (x)_Q(x))

iii. ∀x (P (x) V Q(x))

(b) Write the negation of each of the above propositions, both in symbols and in words. 

8. Prove using rules of inference or disprove.

    (a) Duke is a Labrador retriever

i. All Labrador retriever like to swin

ii. Therefore Duke likes to swin.

    (b) All ever numbers that are also greater than

i. 2 are not prime

ii. 2 is an even number

iii. 2 is prime

iv. Therefore some even numbers are prime.

v. UNIVERSE = numbers.

    (c) If it is hot today or raining today then it is no fun to snow ski today

i. It is no fun to snow ski today

ii. Therefore it is hot today

iii. UNIVERSE = DAYS.

9. Write the quantifiers of the following statements, where predicate symbols denotes, F(x): x is fruit, V(x): x is vegetable and S(x, y): x is sweeter than y.

a. Some vegetable is sweeter than all fruits

b. Every fruit is sweeter than all vegetables

c. Every fruit is sweeter than some vegetables

d. Only fruits are sweeter than vegetables. 

10. Shows that the following set of premises are inconsistent using indirect method of proof:

   P -> Q, Q -> R, 7(P ^ R), P v R) ═>R.

11. (a) How does an indirect proof technique differ from a direct proof?

    (b) Using predicate logic, prove the validity of the following argument:

         “Every husband argues with his wife. ‘X’ is a husband. Therefore, ‘X’

          argues with his  wife”. 

12. (a) Prove or disprove the conclusion given below from the following axioms:

         “All men are mortal. Mahatma Gandhi is a man. Every mortal lives less than 100 years.  Mahatma Gandhi was born in 1869. Now, it is 2008. Therefore, Is Mahatma Gandhi alive now?”

(b) Using proof by contradiction, show that p2 is not a rational number.
Assignment Questions:-    

SET 1.
1. (a) Construed a truth table for each of there (easy) compound statements

i. (p -> q)٨(7p -> q)

ii. p -> (7qV r)

2. Write the negation of the following statements.

i. Jan will take a job in industry or go to graduate school.

ii. James will bicycle or run tomorrow.

iii. If the processor is fast then the printer is slow.

3. What is the minimal set of connectives required for a well formed formula.

4. (a) Let p,q and r be the propositions.

i. P: you have the flee

ii. q: you miss the final examination.

iii. r: you pass the course.

  (b) Write the following proposition into statement form.

i. P -> q

ii. 7p -> r

iii. q -> 7r

iv. p V q V r

v. (p -> 7r) V (q ->7r)

vi. (p٨q) V (7q٨r)

Define converse, contra positive and inverse of an implication. 

SET 2.

1. Prove using rules of inference or disprove.

a) Duke is a Labrador retriever All Labrador retriever like to swin

b) Therefore Duke likes to swin.

c) All ever numbers that are also greater than 2 are not prime

2. The music professor said to Mr. shankar, if you do not attend the concert, you get F for the course. If you attend the concert you will not get an F. verify whether the two statements are equivalent.

3. Prove that the proposition (  P -> q )  -> (  p٨q) is a contingency.

4. What is a partial order relation? Let S = { x,y,z} and consider the power set P(S) with relation R given by set inclusion. ISR a partial order.

SET 3.     

1. Find the principal disjunctive normal for of  7(p ٨q ).

2. P(X): as astronaut; q(x):a planet, r(x,y):x will travel to y .  Write the quantifiers in symbols

 1) some astronauts will travel to every planet. 2) Every astronaut will travel to at least one planet.

3. Construct the truth table for the following propositions :  

i)(p → q) Λ (7p → q)    ii)   p → (7qV r)
4. Prove that the proposition: (P→Q) → (P ^ Q) is a Contingency
5. Show the implication: (P ( Q) (Q ) ═>P VQ
SET 4.   

1. What is the minimal set of connectives required for a well formed formula.
2. Obtain the principal disjunctive normal form of the propositional formula:(┐P→R) ^ (Q ↔ P).
2 is an even number 2 is prime

Therefore some even numbers are prime.

UNIVERSE = numbers.

(c) If it is hot today or raining today then it is no fun to snow ski today

It is no fun to snow ski today Therefore it is hot today

UNIVERSE = DAYS.

2. Write the quantifiers of the following statements, where predicate symbols denotes, F(x): x is fruit, V(x): x is vegetable and S(x, y): x is sweeter than y.

(a) Some vegetable is sweeter than all fruits

(b) Every fruit is sweeter than all vegetables

(c) Every fruit is sweeter than some vegetables

(d) Only fruits are sweeter than vegetables.

3. How does an indirect proof technique differ from a direct proof?

4. Write the negation of the following statements.

Jan will take a job in industry or go to graduate school.

James will bicycle or run tomorrow.

If the processor is fast then the printer is slow.

Tutorial Topics

1. Obtain PDNF for P->((P->Q) ٨~)~Qv~P))?

2. Obtain PCNF For (~P->R)v (Q<->P)
  3. Write the quantifiers of the following statements, where predicate symbols denotes,

       F(x): x is fruit, V(x): x is vegetable and S(x, y): x is sweeter than y.

a) Some vegetable is sweeter than all fruits

b) Every fruit is sweeter than all vegetables

c) Every fruit is sweeter than some vegetables

d) Only fruits are sweeter than vegetables.
  4. Shows that the following set of premises are inconsistent using indirect method of

Proof: P-> Q,Q -> R, 7(P ^ R), P v R __> R.

Objective Questions

       1. Which of the following is FALSE about the conditional statement = ''if P, then Q? 

Ans: - P is necessary and sufficient for Q 

       2. If P and Q are any two statements, then the statement P -> Q = is called a conditional, where the 
Statement P denotes:     
Ans:-Antecedent 
3. If P and Q are any two statements, then the statement P -> Q = is called a conditional, 
Where the   statement Q denotes: 

Ans:-Consequent 
4. The truth value of the statement P -> Q when Q has the truth = value F and P has the truth value T is: 

Ans:- F 
5.  Mathematical Logic is used in Computer Science to verify the = correctness of: 

Ans:- Programs 
6.  A declarative sentence that i s either true or false, but not both = is called: 

Ans:- Statement or Proposition 

7.  The propositions that do not have any connectives are called: 

Ans:-Atomic Statements 

8.  Which of the following is NOT a compound statement? 

Ans:- P = 

9. Those statements that contain one more primary statements and some = connectives are called: 

Ans: - Compound Statements 
10. The disjunction of two statements P and Q is 

Ans:-P ∨ = Q 

11.  The converse of P -> Q is: 

Ans:-Q -> P 

12.  The contra positive of P -> Q is: 

Ans:-∼ Q -> = ∼ P 
13.  The inverse of P -> Q is 

Ans:-∼ P ->∼ Q = 

14.  Which of the following is a proposition? 

Ans:-There will be = snow in the January 

15.  S1: P ∨ ∼ (P = ∧ Q) and S2: (P ∧ Q) ∧ ∼ (P ∧ Q). Which of the following statement is = 

Correct?

 Ans:-S1 is true and S2 is false 

16.  ''If K then S unless D'' is represented by which of the following = formulas in propositional log?

 Ans :-( K (( S ∧ ∼ D ) 
17.  Which of the following is a Well Formed Formula (WFF)? = 

Ans:-∼ A 

18.  The compound statement that is true when exactly two of the three statements P, Q and R 

are true is: 

Ans:-(P ∧ Q ∧ = ∼ R) ∨ (P ∧ ∼ Q ∧ R)∨ (∼ P = ∧ Q∧ R) 

19.  Which of the following statement is the negation of the statement: = ''2 is even and -3 

Is negative? 

Ans:-2 is odd or -3 is not negative 

20.  What is the converse of the statement: '' if I have time and I am = not too tired, then I 

Will go to the store''?

 Ans:-If I go to the store, = then I have time and I am not too tired 

Ans:-T 
      21. The value of ( (PJ P) J (QJQ) ) is equivalent = to: 

         Ans:-P ∧ Q 

22. Consider the inferences: I1: P ( (R ( S), ∼ R = ( ∼ P, P = S and I2: ∼ T ( ∼ R, ∼ S, T ( W, 

          R ∨ S = W. Which of the following is correct? 

Ans:-I1 and I2 both are invalid 

23. Consider the inferences: I1: R ( S, P ( Q, R ∨ P = = S ∨ Q and I2: ∼ R ( ( S ( ∼ T), ∼ R ∨ W, = ∼ P 

(S, ∼ W = T ( P. Which of the following is correct? 

Ans: - I1 and I2 both are valid 

24. The set of premises: ( P ( Q ) ∧ ( R ( S ), ( Q = ( T ) ∧ ( S ( U ), ∼ ( T ∧ U ), P ( R. 

Ans:-~P is a valid conclusion 

25. Which of the following arguments is NOT valid?

 Ans: - P (= Q, Q (R, ∼ P ∼ R 

26. The process of deriving conclusion from a set of premises by using = the accepted rulesof logical reasoning is called:

 Ans:-Deduction 

27. Which of the following statement formula is false? 

Ans :-( P = (Q) ⇒ ( ∼ P ( ∼ Q ) 

28. Which of the following arguments is valid?

 Ans:-R (S, = ∼ S = ∼ R 

29. Consider the inferences: I1: P ( (Q ( R), P ∧ Q = = R and I2: ∼ P, P ∨ Q P ∧ Q. Which of the followi ng is correct? = 

Ans:-I1 is valid and I2 is invalid 

30. An argument is an assertion that a given set of premises: = P1, P2, P3, ......., Pn = Q is valid if and only if the proposition (P1 ∧ P2 = ∧ P3 ∧ .....∧ Pn) (Q is: 

Ans:-Tautology 

31. The set of premises and its conclusion: P ( (Q ( S), = ∼ R ∨ P, Q = R ( S is: 

Ans: - Valid 

32. Which conclusion logically follows from the premises: ''Every = computer has a CD drive. Some computers have a Floppy drive. Some computers have = both CD and Floppy drive''? 

Ans:- Every computer has a CD drive 

33. Which conclusion logically follows from the premises: '' 'X' has = not completed MBA. If 'X' has completed B.Tech. Or MBA, then he/she is = assured of a good job. If 'X' is assured of a good job, he is happy. 'X' is not = happy.''?

 Ans:-'X' has not completed MBA 

34. Which conclusion logically follows from the premises: ''I will = become a millionair. If I join JNTU, then I will get best education. If I get = best education, then I will get job in USA. If I get job in USA, then I = will become a millionaire. I joined JNTU''? 

Ans:-I will become a millionair = 

35. Which conclusion logically follows from the premises: ''I went to = picnic. If I study, I will pass the examination. If I do not go to picnic, = then I will study. But I failed the examination.''? 

Ans:-I went to picnic 

36. Which conclusion logically follows from the premises: ''Prices are = high. If prices are high, one should sell bonds. If interest rates are not = low, one should not sell bonds.''? 

Ans:-Interest rates are low

37. The valid conclusion from the premises: C∨ D, (C∨ D) = ( ∼ G, ∼ G((A&and ;∼ B), (A∧ ∼ B) ((E ∨ F) is: 

Ans :-(E = ∨ F) 

38. The valid conclusion from the premises: P ∨ Q, Q ( R, = P ( M, ∼ M is: 

Ans:-R ∧ (P ∨ Q) 

39. The valid conclusion from the premises: ( ( P ∨ ∼ Q ) = ( R ), R ( S, P is: 

Ans:-S 

40. The valid conclusion from the premises: P ( (Q ( S ), = ∼ R ∨ P, Q is: 

Ans:-R (S
UNIT-II

1. (a) Define a bijective function. Explain with reasons whether the following functions are bijiective  or not. Find also the inverse of each of the functions.

i. f(x) = 4x+2, A=set of real numbers

ii. f(x) = 3+ 1/x, A=set of non zero real numbers

iii. f(x) = (2x+3) mod7, A=N7.

   (b) Let f and g be functions from the positive real numbers to positive real numbers defined by

i. f(x) = ⌊2x⌋
ii. g(x) = x2

iii. Calculate f o g and g o f.


2. (a) Find the inverse of the following functions:

i. f(x) = 10 5p7−3x

ii. f(x) = 4e(6x+2).

(b) Draw the Hasse diagram for the relation R on A = {1, 2, 3, 4, 5}, whose relation matrix is given below: 

    MR =1 0 1 1 1

   0 1 1 1 1

   0 0 1 1 1

   0 0 0 1 0

   0 0 0 0 1

3. (a) Draw the Hasse diagram of: ( P(S), _ ), where P(S) is power set of the set S = {a, b, c}.

    (b) How many relations are there on a set with ‘n’ elements? If a set A has ‘m’ elements and a set B has ‘n’ elements, how many relations are there from A to B? If a set A = {1, 2}, determine all relations from A to A.

4. (a) What is a Poset? Draw the Hasse diagrams of all the lattices with 5 elements.

    (b) Let A = {1, 2, 3}, B = {a, b, c} and C = {x, y, z}. The relation R from A to B is {(1, b), (2, a), (2, c)} and the relation S from B to C is {(a, y), (b, x), (c, y), (c, z)}. Find the composition relation, R?S.

41. Let S be the finite non-empty set with cardinality 'n'. The number = of subsets A S having odd cardinality is: 

Ans:-2n-1 

42. Let S be the finite set of size '4'. The number of elements in the = power set of S X S is: 

Ans: - 65536 

43.The power set of the set, S =3D { 3, { 1, 4 },5 } is: 

Ans:-{S, = { 3 }, { 5 }, { 3, 5 }, { 3, { 1, 4 } }, { 1, 4 }, { { 1, 4 }, 5 }, _ } = 

44. Let P(S) denote the power set of set S. Which of the following is = always true? 

Ans:-P(S) ∧ P( P(S) ) =3D { _ } 

45. Let A and B be sets and Ac and Bc denote the = complements of the sets A and B. The set (A-B) U (B-A) U (A) B) is = equal to: 

Ans:-A U B 

46. The number of elements in the power set, P(S) of the set, S =3D { = { _}, 1, (2, 3} } is: 

Ans:-8 

47. Let S be an infinite set and S1, S2, = S3, ......., Sn be sets such that S1 U S2 = U S3 U 

....... U Sn =3D S. Then, 

Ans:-At = least one of the sets Si is an infinite set 

48. Let A and B are two sets such that |A| =3D m and |B| =3D n. The = number of relations from A to B is: 

Ans:-2 mn 

49. The binary relations S =3D {_} on a set A =3D {1, 2, 3} is:

 Ans:-Transitive and symmetric 

50. Let R be a symmetric and transitive relation on a set A. Then: =

 Ans:- R is not reflexive and hence not an equivalence relation 

51. Let S (w) denote the set of all the letters in w, where w is an = English word. 

Which of the following is NOT true? 

Ans:- (S(dumb) U = S(deaf) ) =3D ( S(mud) U S(beaf) ) 

52. How many irreflexive relations are there on a set with 'n' = elements? 

Ans:- 2 n(n-1) 

53. If the power set of A has 256 elements, then the number of = elements in A is: 

Ans:-8 

54. Let A and B be any two sets. The symmetric difference of A and B = is defined by 

55. A⊕ B=3D(A-B)∪ (B-A).Which of the following = is false? 

Ans:-A ⊕ B =3D (A Y ∼ B) Y (B 

Y ∼ A) 

56. Let Z be an empty set and P(Z) is power set of Z. = The number of elements in 

P (P(Z)) is: 

Ans:-2 

57. The number of relations from A =3D {a, b, c} to B =3D{1, 2, 3, 4} = is: 

Ans:-4096 

58. How many reflexive relations are there on a set with 'n' elements? = 

Ans:- 2 n(n-1) 

59. The binary relation R =3D {(1, 1), (2, 1), (2, 2), (2, 3), (2, 4), = (3, 1), (3, 2), (3, 3), (3, 

4)} on the set A =3D {1, 2, 3, 4, 5} is: =

 Ans:-neither reflexive nor irreflexive, but transitive 
60. How many relations are there on a set with 'n' elements that are = reflexive and symmetric? 

Ans:-2n (n-1)/2 
UNIT – III

 Subjective Questions
1. (a) State and explain the properties of the pigeon hole principle.

    (b) Apply is pigeon hole principle show that of any 14 integer are selected from the set S={1,
     2, 3...........25} there are at least two where sum is 26. Also write a statement that generalizes this result.

   (c) Show that if eight people are in a room, at least two of them have birthdays that occur on the same day of the week. [4+8+4]

3. (a) Consider the following recursive function definition:

          If x < y, then f(x, y) = 0; If y _ x, then f(x, y) = f(x-y, y) + 1. Find the  value of f(5861, 7).

    (b) Let the relation R ={(1, 2),(2, 3),(3, 3)} on the set {1,2,3}. What is the transitive closure of R?

Assignment Questions
SET 1:-

1. State and explain the properties of the pigeon hole principle.

2. Apply is pigeon hole principle show that of any 14 integere are selected from the set S={1, 2, 3...........25} there are at least two where sum is 26. Also write a statement that generalizes this result.

3. Show that if eight people are in a room, at least two of them have birthdays that occur on the same day of the week.

SET 2:-
1. Show that if eight people are in a room, at least two of them have birthdays that occur on the same day of the week.
SET 3:-

3. State and explain the properties of the pigeon hole principle.
4. Show that if eight people are in a room, at least two of them have birthdays that occur on the same day of the week.

SET 4:-

2. How many relations are there on a set with n elements? If a set A has m elements and a set B has n elements. How many relations are there form A to B? If a set A= (1,2), determine all relations from A to A.

UNIT – IV

 Subjective Questions

1. (a) Explain, in detail, the algebraic systems: Endomorphism and Automorphism with suitable examples.

    (b) Prove that the set Z of all integers with the binary operation a * b = a + b + 1, 8 2 Z is an abelian group.

2. (a) Prove that the intersection of two submonoids of a monoid is a monoid.

    (b) Show that the function f from (N, +) to (N, *), where N is the set of all natural numbers, defined by f(x) = 2x 8x 2 N.

3. Consider the group, G = {1, 2, 4, 7, 8, 11, 13, 14} under multiplication modulo 15:

a) Construct the multiplication table of G.

b) Find the values of: 2−1, 7−1 and 11−1.

c) Find the orders and subgroups generated by 2, 7, and 11.

d) Is G cyclic

4. (a) Let (S1, *1), (S2, *2) and (S3, *3) be semi groups and f: S1 ! S2 and g:

          S2! S3 be homomorphisms. Prove that the mapping of g o f: S1 ! S3 homomorphism.

    (b) Prove that H = {0, 2, 4} forms a subgroup of (Z6, +)
5. (a) Let G be a group. Then prove that Z(G) = { x ∈ G/ xg = gx for all g ∈ G} is subgroup of G.
    (b) Let P(S) be the power set of a non -empty set S. Let ‘∩′ be an operation in P(S). 

       Prove that     associate law and commutative law are true for the operation ′∩′ in P(S). 

6. Show that the set G = {x/x = 2a 3b and a, b ∈ Z} is a group under multiplication.
7. (a) Define recurrence relation? Show that the sequence {an} is a solution of recurrence relation an = -3 an−1 + 4 an−2 if an = 1.

  (b) What is solution of the recurrence relation an = an−1 + 2 an−2 with a0 = 2   and a1 =7?


8. Find a general expression for a solution to the recurrence relation an - 5 an−1 + 6 an−2 = n(n-1)  for n>=2.

9. (a) Find a recurrence relation for number of ways to climb n stairs if the person climbing the stairs can take one,two,or three stairs at a time.

 (b) What are the initial conditions? How many ways can this person climb a flight of eight stairs?

10. (a) In how many ways can Traci select n marbles from a large supply of blue, red and yellow marbles( all of the same size) if the selection must include an even number of blue ones.

  (b) Determine the sequence generated by f(x) =1/(1-x) + 3x7 -11.

11. (a) Solve an - 3an - 1 - 4an - 2 = 3n given a0 = 1, a1 = 2.

      (b) Solve an - 7an - 1 + 10an - 2 = 0, n ≥ 2, given a0 = 10, a1 = 41 using generating functions.

12. (a) Solve an - 7 an - 1 + 10 an - 2 = 6 + 8n given a0 = 1 and a1 = 2.

     (b) Solve an + an - 1 = 3n 2n.
 Assignment Questions:-

SET 1:-
1. If G is a group such that (ab) m = am bm for three consecutive integers m for all a, b 2 G, show that G is abelian.

2. Let G be a group and H a subgroup of G. Let f be an automorphism of G and f(H) = {f(h)/h 2 H} Prove that f(H) is a subgroup of G.

3. Let G be a group. Then prove that Z (G) = { x 2 G/ xg = gx for all g 2 G}is a subgroup of G.

4. Let P(S) be the power set of a non -empty set S. Let ‘\′ be an operation in

P(S). Prove that associate law and commutative law are true for the operation ′\′ in P(S). 
SET 2.:-
1. Prove that a non empty subset H of a group G is a subgroup of G iff

i. a, b 2 H ) ab 2 H;

ii. a 2 H ) a - 1 2 H

2. The set of integers Z, is an abelian group under the composition defined by such that a_ b = a + b+ 1 for a, b 2 Z. Find

i. the identity of (Z, _ ) and

ii. Inverse of each element of Z.
3. Prove that the intersection of two submonoids of a monoid is a monoid.

4. If G is a group such that (ab)m = am bm for three consecutive integers m for all a, b 2 G, show that G is abelian.
SET 3:-
1. Show that the function f from (N, +) to (N, *), where N is the set of all natural numbers, defined by f(x) = 2x 8x 2 N.
2. Let G be a group. Then prove that Z(G) = { x 2 G/ xg = gx for all g 2 G}is a subgroup of G.
3. Let G be a group and H a subgroup of G. Let f be an automorphism of G and f(H) = {f(h)/h 2 H} Prove that f(H) is a subgroup of G.

4. Prove that the set Z of all integers with the binary operation a * b = a + b + 1, 8 2 Z is an abelian group.
SET 4:-
1. Prove that H = {0, 2, 4} forms a subgroup of (Z6, +).

2. Show that the function f from (N, +) to (N, *), where N is the set of all natural numbers, defined by f(x) = 2x 8x 2 N.
3. Let P(S) be the power set of a non -empty set S. Let ‘\′ be an operation inP(S). Prove that associate law   and commutative law are true for the operation ′\′ in P(S). 
 4. Prove that the intersection of two submonoids of a monoid is a monoid.

Tutorial Topics

1. Prove that the intersection of two submonoids of a monoid is a monoid.

2. Show that the function f from (N, +) to (N, *), where N is the set of all natural numbers, defined by f(x) = 2x 8x 2 N.

 Objective Questions

1. Consider the exponential operation a*b =3D ab , on the = set N of positive integers. The operation is: 

Ans:-Non-associative and non-commutative 

2. An operation * on a set is said to be commutative for any elements = a, b in S if: 

Ans: - a * b =3D b * a 

3. Let S =3D {a, b, c, d }. The operation * can be defined by the = formula x * y =3D x, where x and y are any elements of S. Then, the value of c * d = is: 

Ans:-c 

4. If the binary operation * can be defined on set of ordered pairs = of real numbers as (a, b ) * (c, d) =3D (ad + bc, bd) and is associative, then = the value of : (1, 2) * (3, 5) * (3, 4) is: 

Ans :-( 74, 40) 

5. Which of the following is NOT an example of Algebraic System? 

Ans:-Finite Theory 

6. Let R be the set of all real numbers and * is a binary operation = defined by a * b =3D a + b + ab. Which of the following is false? 

Ans:-The = inverse of -1 is 1 

7. The set of integers Z with the binary operation * defined as a * b = =3D a + b + 1 for a, b ∈ Z, is a group. The identity element of this group = is: 

Ans:--1 

8. Let g, h belongs to a group G. Iff O(h) is 2, then = O(ghg-1) is: 

Ans:-2 

9. Consider the statements, S1: Let G be a multiplicative group of = all positive real numbers and if R is the additive group of all real = numbers, then G is a sub group of R. S2: A group 

Can be expressed as the union of = two of its proper sub groups. Which of the following is true? Ans:-S1 is = false and S2 is true 

10. A group (G, *) is said to be abelian group for any elements a, b = in G if: 

Ans:-a * b =3D b * a 

11. An algebraic system (A, *) is said to be semi group if the =18*=19 = operation is:

 Ans: - Closure and Associative, for all a, b, c ∈ A 

12. If A and B are sets of even and odd integers respectively, then = which of the following is not a semi group? 

Ans :-(B, +) 

13. (N, +) is a: 

Ans:-Semi group 

14. Let S =3D { a, b, c, d }. The operation * can be defined by the = formula x * y =3D x, where x and y are any elements of S. Then, ( S, * ) is: = 

Ans:-Semi group 

15. An algebraic system (A, *) is said to be monoid if the '*' = operation is: 

Ans:- Closure, Identity and Associative on A, for all a, b, c = ∈ A 

16. The set of all strings under the operation concatenation of = strings is: 

Ans:-A monoid 

17.Let S be a finite set, and let F(S) be the collection of all = functions f : S( S under the operation of composition of functions. Then F(S) = is: 

Ans:-A monoid 

18.If A is set of all non singular matrices of order 'n' and * is = matrix multiplication operation, then which of the following is false? = 

Ans :-( A, *) is an abelian group 

19.Let (Z, *) be an algebraic structure, where Z is the set of = integers and the operation * is defined by n * m =3D maximum of (n, m). Which of = the following is true? 

Ans:-* is a binary operation 

20. Which of the following is false? 

Ans:-The set of all strings = over a finite alphabet forms a group under concatenation 

Subjective Questions

1. A group of 8 scientists is composed of 5 psychologists and sociologists:

a) In how many ways can a committee of 5 be formed?

b) In how many ways can a committee of 5 be formed that has 3 psychologists and 2 sociologists?

2. (a) In how many ways can we draw a heart or spade from ordinary deck of playing cards? a heart or an ace? An ace or a king? A card numbered 2 through 10?

   (b) How many ways are there to roll two distinguishable dice to yield a sum that is divisible by 3?

3. (a) In how many different orders can 3 men and 3 women be seated in a row of 6 seats if:

i. anyone may sit in any of the seats

ii. the first and last seats must be filled by men

iii. men and women are seated alternatively

iv. all members of the same sex seated in adjacent seats.

     (b) How many 6 digit numbers are there with exactly one 5?

4. (a) How many anagrams (arrangements of letters) are there of

         {7.a, 5.c, 1.d, 5.e, 1.g, 1.h, 7.i, 3.m, 9.n, 4.o, 5.t}?

(b) How many arrangements are there of 8.a, 6.b, 7.c in which each ‘a’ is on at least one side of      another ‘a’. 

5. (a) A chain letter is sent to 10 people in the first week of the year. The next weak each person who received a letter sends letters to 10 new people and soon. How many people have received the letters at the end of the year?

(b) How many integers between 105 and 106 have no digits other than 2, 5 or 8?

6. (a) In how many ways can we place 4 red balls, 4 white balls and 4 blue balls in 6 numbered  boxes.

(b) How many integers between 1 and 1,00,000 have the sum of digits equal to 18.

 Assignment Questions
SET 1:-
1. How many different orders can 3 men and 3 women be seated in a row of 6 seats if all members of same sex are seated in adjacent seats

2. A new state flag is to be designed with 6 vertical stripes in yellow, white, blue and red. In how many ways can this be done so that no two adjacent stripes have the same color?

3. In how many ways can a committee of 5 ladies and 4 gents be chosen from 9 ladies and 15 gents, if gent, A refuses to take part if lady, B is on the

Committee.

4. How many 5-card hands have 2 clubs and 3 hearts?

5. How many 5-card hands consist only of hearts?
SET 2:-
1. How many 6 digit numbers are there with exactly one 5?
2. In how many ways can a committee of 5 ladies and 4 gents be chosen from 9 ladies and 15 gents, if gent, A refuses to take part if lady, B is on the committee.

3. How many different 8-bit strings are there that begin and end with one?
4.A new state flag is to be designed with 6 vertical stripes in yellow, white, blue and red.In  how   many ways can this be done so that no two adjacent stripes have the same color?
SET 3:-
1.A group of 8 scientists is composed of 5 psychologists and sociologists:

c) In how many ways can a committee of 5 be formed?

d) In how many ways can a committee of 5 be formed that has 3 psychologists and 2 sociologists?
2. How many different orders can 3 men and 3 women be seated in a row of 6 seats if all members of same sex are seated in adjacent seats
3.    How many arrangements are there of 8.a, 6.b, 7.c in which each ‘a’ is on at least one side of      another ‘a’. 

4.
In how many ways can we draw a heart or spade from ordinary deck of playing cards? a heart or an ace? an ace or a king? A card numbered 2 through 10?

SET 4:-
1. How many 5-card hands have 2 clubs and 3 hearts.

2. In how many ways can a committee of 5 ladies and 4 gents be chosen from 9 ladies and 15 gents, if gent, A refuses to take part if lady, B is on the committee.

3. A new state flag is to be designed with 6 vertical stripes in yellow, white, blue and red. In how many ways can this be done so that no two adjacent stripes have the same color?
4. A new state flag is to be designed with 6 vertical stripes in yellow, white, blue and red.           .    In  how   many ways can this be done so that no two adjacent stripes have the same color?
Tutorial Topics 

1. In how many different orders can 3 men and 3 women be seated in a row of 6 seats if:

a) anyone may sit in any of the seats

b) the first and last seats must be filled by men

c) men and women are seated alternatively

d) all members of the same sex seated in adjacent seats.

  2.  How many 6 digit numbers are there with exactly one 5?
 Objective Questions

1. How many ways can we get a sum of 8 when two in distinguishable dice are rolled? 
a) 9 

b) 10

c) 11 

d) 12 
2. In a railway compartment 6 seats are vacant on a bench. In how many ways can 3 passebn\ngers can sit on their? 
a) 120 

b) 110 

c) 100 

d) 90 

3. A person has to arrange 5 books on a shelf. In how many ways can he do so? 
a) 100 

b) 110 

c) 115 

d) 120 
4. How many different 8-bit strings are there that begin and end with one? 
a) 58 

b) 60 

c) 62

d) 64 
5. In how many ways can be draw a king or a queen from ordinary deck of playing cards? 
a) 4 

b) 6 

c) 8 

d) 10 

6. How many ways can we get a sum of 7 when two distinguishable dice are rolled? 
a) 4 

b) 5 

c) 6 
d) 7 
7. How many ways can we draw a club or a diamond from a pack of cards? 
a) 24 

b) 26 

c) 30 

d) 32 

8. In how many ways can be drawn an ace or a king from an arbitrary deck of playing cards? 
a) 4 

b) 5 

c) 6 

d) 7 
9. How many possible out comes are there when we roll a pair of dice, one red and one green? 
a) 36 
b) 38 

c) 40 

d) 42 

10. In how many different ways one can Answer all the questions of a true- false test consisting of 4 questions? 
a) 14 

b) 16 

c) 18

d) 20 

11. How many ways 16-bit strings are there containing exactly five 0's? 
a) 4367

b) 4366 

c) 4369 

d) 4368 
12. From 10 programmers in how many ways can 5 be selected when a particular programmer 
      included every time? 
a) 126 

b) 128 

c) 122 

d) 124 

13. Determine the value of n if nC4=nC3. 
a) 4  

b) 5 

c) 6 

d) 7 
14. Determine the value of n if nCn-2=10. 
a) 4 

b) 5

c) 6 

d) 7 

15. The number of combinations of n things taken all at a time is 
a) 0 

b) 1!

c) 2! 

d) 3! 

16. (n+1)!/n! is 
a) n! 

b) n 

c) n+1 
d) (n+1)! 

17. How many words of 3 distinct letters can formed from the letters of the word LAND? 
a) 20 

b) 24 

c) 28 

d) 32 

18. There are 4 black, 3 green, 5red balls. In how many ways can they be arranged in a row? 
a) 27720 
b) 27770 

c) 27790 

d) 27710 

19. In how many ways can one choose two cards in succession from a deck of 52 cards, such that   the first chosen card is not replaced? 
a) 52 X 50

b) 52 X 52 

c) % X 50 

d) 52 X 51 
20. In how many ways can a party of persons arrange themselves around a circular table? 
a) 6! 

b) 8! 

c) . 8! 

d) 9! 
UNIT – V
 Subjective Questions

1. (a) What are the steps involved in Kruskal’s algorithm for finding a minimum spanning tree.

    (b) Describe the procedure to obtain all possible spanning trees in a given graph.

2. (a) Derive the directed spanning tree from the graph shown Figure 7a
[image: image6.emf]
    (b) Explain the steps involved in deriving a spanning tree from the given undirected graph using     breadth first search algorithm.

3. (a) Prove that a tree with n vertices has exactly n-1 edges.

    (b) Show that graph G is a tree iff G is connected and contains no circuits.

    (c) How many vertices will the following graph contain 16 edges and all vertices of degree 2.

4. Write the algorithm for breadth first search spanning tree.

5. (a) If G is a non directed graph with 12 edges. Suppose that G has 6 vertices of degree 3 and the rest have degree less than 3. Determine the minimum no of vertices.

    (b) If we know the degree of vertices of a non-directed graph G. Is it possible? To determine the order and size of the G? Explain with example.

6. Prove that a non-directed graph G is connected if and only if G contains a spanning tree.
7. (a) Suppose that we know the degrees of the vertices of a non directed graph G.

          Is it possible to determine the order and size of G? Explain.

    (b) Suppose that we know the order and size of a non directed graph G. Is it

      possible to determine the degrees of the vertices of G? Explain.

8. (a) Write the rules for constructing Hamiltonian paths and cycles.

    (b) Write the difference between Hamiltonian graphs and Euler graphs.

9.  Let G = (V,E) be an undirected graph, with G1 = (V1,E1) a subgraph of G.

      Under what condition(s) is G1 not an induced subgraph of G?

10. (a) Give an example of a connected graph G where removing any edge of G results in a  disconnected graph.

     (b) Give an example for a bipartite graph with examples.

     (c) Discuss graph coloring problem with required examples.

11.   Write a brief note about the basic rules for constructing Hamiltonian cycles.

12.   Find the chromatic numbers of

a) a bipartite graph K3,3

b) a complete graph Kn and

c) a wheel graph W1,n .
Assignment Questions
SET 1:-

1. Derive the directed spanning tree from the graph shown Figure 

[image: image7.emf]
2.
Prove that a tree with n vertices has exactly n-1 edges.

3.
. Find the chromatic numbers of

a) a bipartite graph K3,3

b) a complete graph Kn and

c) a wheel graph W1,n.

4.
Explain the steps involved in deriving a spanning tree from the given undirected graph using breadth first search algorithm.

SET 2:-
1.
Write the algorithm for breadth first search spanning tree.

2.
What are the steps involved in Kruskal’s algorithm for finding a minimum spanning tree.

3.
Write the difference between Hamiltonian graphs and Euler graphs
4.          How many vertices will the following graph contain 16 edges and all vertices of degree 2.

SET 3:-
1.
If G is a non directed graph with 12 edges. Suppose that G has 6 vertices of degree 3 and the rest have degree less than 3. Determine the minimum no of vertices.

2.      Explain the steps involved in deriving a spanning tree from the given undirected graph using breadth  first search algorithm.

3. Let G = (V,E) be an undirected graph, with G1 = (V1,E1) a subgraph of G.

      Under what condition(s) is G1 not an induced subgraph of G?

4.Prove that a tree with n vertices has exactly n-1 edges.

SET 4:-
1.
Prove that a non-directed graph G is connected if and only if G contains a spanning tree.
2.
Write the algorithm for breadth first search spanning tree.

3.
Prove that a tree with n vertices has exactly n-1 edges.
4.
What are the steps involved in Kruskal’s algorithm for finding a minimum spanning tree.

Tutorial Topics 

1. If G is a non directed graph with 12 edges. Suppose that G has 6 vertices of degree 3 and the rest have degree less than 3. Determine the minimum no of vertices

2. If we know the degree of vertices of a non-directed graph G. Is it possible? To determine the order and size of the G? Explain with example

3. Explain the steps involved in deriving a spanning tree from the given undirected graph using breadth first search algorithm

4. Explain about the adjacency matrix representation of graphs. Illustrate with an example.

5. What are the advantages of adjacency matrix representation.
6. Suppose that we know the degrees of the vertices of a non directed graph G.
    Is it possible to determine the order and size of G? Explain.

7. Suppose that we know the order and size of a non directed graph G. Is it possible to determine the      degrees of the vertices of G? Explain.

 Objective Questions

1. A regular graph of degree has no lines. 
a) 0 

b) 1 

c) 2 

d) 3 

2. Suppose G is a non-directed graph with 12 edges. If G has 6 vertices each of degree 3 and the 
    rest have degree less than 3, what is the minimum number of vertices G can have? 
a) 6 

b) 9 

c) 12 

d) 15 

3. The maximum degree of any vertex in a simple graph with n vertices is 
a) n 

b) n+1 

c) n-1 

d) n+2 

4. What is the largest number of vertices in a graph with 35 edges if all vertices are degree atleast 
     3. 
a) 9 

b) 11 

c) 8 

d) 10 

5. A graph G has 21 edges, 3 vertices of degree 4 and other vertices of degree 3. Find the number of      vertices in G. 
a) 10 

b) 11

c) 12

d) 13 
6. The maximum number of edges in a simple graph with n vertices is 
a) n(n-1)/2 
b) (n-1)/2 

c) n(n+1)/2 

d) n(n-1) 

7. A graph which allows more than one edge to join a pair of vertices is called 
a) Simple graph

b) multigraph 

c) null graph 

d) weighted graph 

8. A graph G with no self loops is called a 

a) Simple graph 
b) multigraph 

c) null graph 

d) weighted graph 

9. A graph having loops but no multiple edges called a 
a) Simple graph 

b) multigraph 

c) pseudo graph 
d) weighted graph 

10. A simple graph G, in which every pair of distinct vertices are adjacent is called 
a) Simple graph

b) multigraph 

c) null graph 

d) complete graph 
11. Which data structure is used to implement DFS? 
a) Stack 

b) queue

c) list 

d) heap 

12. A binary tree T has n leaves. The number of nodes of degree 2 in T is 

a) n-1 
b) n 

c) n+1

d) 2n 

13. The process of accessing data stored in a tape is similar to manipulating data on a 
a) stack 

b) list 

c) queue 
d) heap 

14. Find the order of vertices of G are processed using a DFS algorithm beginning at vertex A. 
a) ABEFDGCH 

b) ABFEDGHC 

c) ABEFGDHC 

d) ABEFDGHC 
15. Find the order of vertices of G are processed using a DFS algorithm beginning at vertex A. 
a) ABEFDGCH 

b) ABFEDGHC 

c) ABEFCGHD 

d) ABEFDGHC 

16. DFS stands for

a) Depth First Search

b) Deep First Search 

c) Dangling First Search 

d) Dig First Search 

17. Which data structure is used to implement DFS? 
a) Stack 

b) queue 

c) list 

d) heap 

18. Pre-order is nothing but 

a) Depth First Order 
b) Breadth First order 

c) Topological order 

d) Linear order 

19. The vertices visit order in DFS is (starting point is at 1) 
a) 12485367

b) 12485637 

c) 12845637 

d) 12458637 

20. Which is used to find the connected component of graph? 
a) BFS 

b) DFS 
c) Simple Graph 

d) Tree 

21. If a graph G does not contain either Kuratowaki's two graphs or any graph isomorphic to them, 
    the graph G is then 
a) planar graph 
b) non planar graph 

c) Eular graph 

d) Regular graph 

22. Circuit rank of a graph with n vertices and m edges is 

a) m-n+1 
b) m+n+1

c) m-n-1 

d) m+n-1 

23. The Chromatic number of a graph having atleast one edge is atleast 
a) one 

b) two 

c) three 

d) four 

24. Every graph is 5-colorable. 
a) simple 

b) bipartite 

c) planar 

d) Eular 

25. Adjacency matrix representation of below graph is 
a) 0 1 1 1 
           1 0 1 1 
           1 1 0 1 
           1 1 1 0 
b) 0 1 1 1 

           1 0 1 1 

           1 1 1 0 

           1 1 1 0 

c) 0 1 1 1 

            1 0 0 1 

           1 1 0 1 

           1 1 1 0 

d) 0 1 0 1 

            1 0 1 1 

            1 1 1 0 

            1 1 1 0 

26. Two graphs G1 and G2 are called graph if there is a one-to-one correspondence between 
    their vertices and between their edges. 
a) Homeomorphic 

b) isomorphic 
c) complete d. planar 

27. A graph which allows more than one edge to join a pair of vertices is called a . 
a) simple graph 

b) null graph 

c) multi graph 
d) pseudograph 

28. If G is a connected graph with n vertices and m edges, a spanning tree of g must have edges. 
a) n 

b) n+1

c) n+3 

d) n-1 
29. The number of edges that must be removed before a spanning tree is obtained with n vertices 
    and m edges must be

a) m-n+1 
b) m+n+1 c. m-n-1 

c) m+n-1 

30. How many ways can we get a sum of 6 or 9 when two distinguishable dice are rolled? 
a) 6 

b) 7 
c) 12 

d) 15 

31. The length of a Hamiltonian path in a connected graph of n vertices is 
a) n-1 
b) n 

c) n+1

d) n/2 

32. In a railway compartment 6 seats are vacant on a bench. In how many ways can 3 passengers 
      can sit on their? 
a) 120 

b) 110 

c) 100 

d) 90 

33. There are 10 busses plying between on a bench. In how many ways can 3 passengers can sit on    them? 
a) 120 

b) 110 

c) 100 

d) 90 
34. If there are 12 boys and 16 girls in a class find the number of ways of selecting one student as 
      class representative? 
a) 24 

b) 26

c) 28 

d) 30 

35. A given connected graph is a Eular graph if and only if all vertices of G are of 
a) same degree 

b) even degree 

c) odd degree 
d) different degree 

36. An through a graph is a path whose edge list contains each edge of the graph exactly once. 
a) Eular path 
b) Eular circuit 

c) Eular graph

d) Eular region 

37. An is a path through a graph, in which the initial vertex appears second time as the terminal   vertex. 
a) Eular path 

b) Eular circuit 
c) Eular graph 

d) Eular region 

38. An is a graph that possesses a Eular circuit. 
a) Eular path 

b) Eular circuit

c) Eular graph 

d) Eular region 

39. How many ways can we get a sum of 8 when two in distinguishable dice are rolled? 
a) 9 

b) 10

c) 11 

d) 12 
a) 40. A U B = 
b) A Π B 
c) A U A 



d) C) B U A 





e) d. B U B 
List of topics for student’s Seminars :-

1. Mathematical logic

2. Free and bound variables, Rules of inference

3. properties of binary relations

4. Posets ,lattice and properties

5. homomorphism and isomorphism

6. Binomial coefficients and multinomial theorems

7. characteristics roots solution of  inhomogeneous RR

8. DFS, BFS

9. spanning trees

10. Isomorphism and sub graphs

11. Euler circuits.

12. Hamiltonian Graphs

A/V  LECTUER CONTENTS 

	UNIT
	CONTENT / TOPIC DETAILS
	HYPERLINK DETAILS



	UNIT -1
	Mathematical logic
	https://www.youtube.com/watch?v=xlUFkMKSB3Y
https://www.youtube.com/watch?v=q0hXG9oVQtI

	UNIT -2
	Set Theory and Algebraic Structures
	https://www.youtube.com/watch?v=9AUCdsmBGmA
https://www.youtube.com/watch?v=_7fzGD75RrE


	UNIT -3
	Elementary combinatorics
	https://www.youtube.com/watch?v=Dsi7x-A89Mw
https://www.youtube.com/watch?v=qPtGlrb_sXg


	UNIT -4
	Recurrence relations
	https://www.youtube.com/watch?v=qvw1GX93JSY
https://www.youtube.com/watch?v=eAaP4XaB8hM


	UNIT -5
	Graphs 
	https://www.youtube.com/watch?v=PLU1sLuVnKI
https://www.youtube.com/watch?v=6qB4f-fAeJU
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1. Objectives and Relevance
This course covers a broad spectrum of complex analysis, Fourier series & transforms ,non linear Partial  Differential Equations  and its applications  to find the solution of  one dimensional wave and heat equations. Designed to meet the requirements of students of science and engineering, which offers problem solving skills  and application in core branches.
2.Scope
 Complex analysis is the study of complex numbers together with their derivatives, integration   and other properties. Complex analysis is an extremely powerful tool with an unexpectedly large number of  practical applications to the solution of physical problems. Contour integration, for example, provides a method of computing difficult integrals by investigating the singularities of the function. Fourier series  and Transforms  has wide range of applications in many Engineering subjects .

3. Prerequisites

· Concept of complex numbers and their properties.
· Formulae of Differentiation and Integration.

· Concept of Partial differentiation.
4.1 Syllabus  -  JNTUH
 Unit-I       
 Objective:   Differentiation and integration of complex valued functions.

Syllabus:  Functions of Complex variable: Continuity-Differentiability-Analyticity-Properties-Cauchy-Riemann equations in Cartesian and polar coordinates, Harmonic and conjugate harmonic functions –Milne’s- Thompson method. 
Unit –II   
Objective:   Evaluation of integrals using Cauchy’s integral formula,
 Laurent’s series expansion of complex functions, evaluation of integrals using Residue theorem.

Syllabus:   Complex integration: Line integral, Cauchy’s integral theorem, Cauchy’s integral formula, and Generalized Cauchy’s integral formula, Power series: Taylor’s series- Laurent series, Singular points, isolated singular points, pole of order m – essential singularity, Residue,

Cauchy Residue theorem (Without proof).
Unit-III   

Objective:   Evaluation of  Bilinear transformation  and fixed point.
Syllabus: Evaluation of Integrals: Types of real integrals:

a) Improper real integrals: [image: image9.png]


,  b) [image: image11.png][T f (cost, sing)de




Bilinear transformation- fixed point- cross ratio- properties- invariance of circles.
UNIT-IV  
Objective : Express a periodic function by Fourier series and a non-periodic function by Fourier transform.     
Syllabus: Fourier series and Transforms: Introduction, Periodic functions, Fourier series of periodic Function, Dirichlet’s conditions, Even and odd functions, Change of interval, half range sine

and cosine series.

Fourier integral theorem (without proof), Fourier sine and cosine integrals, sine and cosine,

Transforms, properties, inverse transforms, Finite Fourier transforms.

UNIT-V:    
Objective:  To analyze the displacements of one dimensional wave and distribution of one

Dimensional heat equation  
Syllabus: Applications of PDE: Classification of second order partial differential equations, method of separation of variables, Solution of one dimensional wave and heat equations.
(4.2)SYLLABUS- GATE
UNIT-1 : Analytic functions  (C-R Equations) 
UNIT-2 : Cauchy's integral theorem, Cauchy's integral

                formula; Taylor's and Laurent's series, residue theorem 
UNIT-3 : Not Applicable
UNIT-4 : Not Applicable  
UNIT-5 : Not Applicable   
(4.3) SYLLABUS – IES

UNIT-1  : complex variables
UNIT-2  : Taylor’s and Laurent’s series, residue theorem
UNIT-3  : Not applicable

UNIT-4  : Fourier series  

UNIT-5  : Not applicable   
 (5) USEFUL SUBJECT LINKS:

1. https://ocw.mit.edu/courses/mathematics/18-112-functions-of-a-complex-variable-fall-2008/lecture-notes/
2. http://www.math.odu.edu/~jhh/ch25.PDF
3. https://ocw.mit.edu/resources/res-18-008-calculus-revisited-complex-variables-differential-equations-and-linear-algebra-fall-2011/part-i/lecture-2-functions-of-a-complex-variable/
4. https://en.wikipedia.org/wiki/Methods_of_contour_integration
5. http://mathfaculty.fullerton.edu/mathews/c2003/ComplexIntegralMod.html
6. https://en.wikipedia.org/wiki/Power_series
7. http://mathfaculty.fullerton.edu/MATHEWS/C2003/complexpowerseries/ComplexPowerSeriesHome/ComplexPowerSeriesModHome.html
8. http://mathworld.wolfram.com/FourierSeries.html
9. http://www.thefouriertransform.com/
10. http://www.cv.nrao.edu/course/astr534/FourierTransforms.html
11. http://www.math.psu.edu/tseng/class/Math251/Notes-PDE%20pt4.pdf
(6)EXPERT DETAILS:
International
1. Dr. Michael Christ, Prof. in University of California, Berkeley, he is expert in Harmonic analysis, Partial differential equations, Complex analysis in several variables.
    national
1. Dr. V. G. K. Murti, Department of Electrical Engineering ,IIT Madras 

2. Dr. P. N. Agarwa l, Professor, Department of Mathematics, IIT Roorkee

    Regional
1. Dr. Kasi Viswanatham K N S ,Professor & Head ,Maths Department ,NIT, Warangal

	2. Dr. M A Srinivas, Professor & Head , Maths Department,JNTUH ,Hyderabad.


Journals
International

1. International Journal of Mathematical Education in Science and Technology
2. International Journal of Pure and Applied Mathematics
3. International Journal of Mathematics Research (IJMR)
4. International Journal of Science and Mathematics Education
5. International Journal of Mathematics and Mathematical Sciences

National
1. Indian Journal of Mathematics(IJM)

2. Indian Journal of Pure and Applied Mathematics (IJPAM) 

3. Advanced Engineering Mathematics, Michael Greenberg, Second Edition. Pearson

(7)   LESSON PLAN:

	UNIT NO
	UNIT NAME
	SUB   TOPICS
	NO. Of Lectures Required
	Suggested Books
	Remarks

	    I
	 Functions of a complex variable
	1. Introduction
2. Continuity, Differentiability
3. Analyticity, properties
4. Cauchy, Riemann equations in  Cartesian and polar coordinates
5. Harmonic and conjugate harmonic functions
6. Milne-Thompson method

	L1, 

L2,L3,L4

L5,

L6,L7,L8,

L9,L10,L11

L12,L13,L14,

L15,L16
	T1,

R1, R2
	Unit-1 is completed by L16



	   II
	 Complex integration

	1. Line integral
2. Cauchy’s integral theorem
3. Cauchy’s integral formula, and Generalized Cauchy’s integral formula
4. Power series: Taylor’s series- Laurent series
5.Singular points, isolated singular points, pole of order m – essential singularity
6. Residue, Cauchy Residue theorem
	L17,L18,L19,

L20,

 L21,L22, L23

L24, L25,

 L26,L27,

L28,L29,L30
	T1,T2, R1, R2
	Unit-2 is completed by

 L-30

	  III
	Evaluation of Integrals
	1.Types of real integrals

a) Improper real integrals: [image: image13.png]


,  

b) [image: image15.png][T f (cost, sing)de




2. Bilinear transformation- fixed point
3. cross ratio- properties 

4. invariance of circles
	L31, L32,L33, L34,L35, L36,

L37,L38 ,

L39,

L40
	T1,

R1, R3
	Unit-3 is completed by 

L-40



	  IV
	    Fourier series and Transforms 
	1. Introduction, Dirichlet’s conditions
2. Fourier series of periodic

function
3. Even and odd functions
4. Change of interval

5. Half range sine

and cosine series.

6.Fourier sine and cosine integrals

7. sine and cosine,

transforms, properties, inverse transforms

	 L41,

 L42, L43,L44, 

L45,L46,

 L47, L48,

L49,L50

L51,L52

L53,L54
	T1,T2, R1,

R3
	Unit-4 is completed by                    L-54

	    V
	Applications of PDE
	1. Classification of second order partial differential equations
2. method of

separation of variables
3. Solution of one dimensional wave
4. Solution of heat equation.
	L55,L56,

L57,L58,

L59,L60,

L61,L62
	T2
	Unit-5 is completed by         

L-62



	                                                  TOTAL NO. OF CLASSES                          62


(8) SUGGESTED BOOKS 

Text Books:
1. A first course in complex analysis with applications by Dennis G. Zill and Patrick

2. Shanahan, Johns and Bartlett Publishers.

3. Higher Engineering Mathematics by Dr. B. S. Grewal, Khanna Publishers.

4. Advanced engineering Mathematics with MATLAB by Dean G. Duffy

References:
1. Fundamentals of Complex Analysis by Saff, E. B. and A. D. Snider, Pearson.

2. Advanced Engineering Mathematics by Louis C. Barrett, McGraw Hill.
 Course Outcomes:
	CO1
	Analyze the complex functions with reference to their analyticity and to find the conjugate harmonic functions.


	CO2
	Find the Taylor’s and Laurent’s series expansion of complex functions



	CO3
	Evaluate Improper Integrals and to find the bilinear transformation, fixed point and  inverse ratio.

	CO4
	Express any periodic function in terms of sine’s and cosine’s using Fourier Series.

	CO5
	Obtain Fourier Transforms of non-periodic functions as integral representation.

	CO6
	Solve   one dimensional wave and heat equation by Method of Separation of variables .


(10) QUESTION BANK:             JNTUH
Unit-1
6 Show that the limit for the function f(z) = 
[image: image16.wmf]z

z

 ‌ does not exist.

7 Prove that if a function f (z)= u+iv is differentiable at z  then it will satisfy the Cauchy-Riemann equations.

8 State and prove the Cauchy-Riemann equations in polar coordinates as a necessary condition for differentiability.

9 Show that every analytic function is differentiable but converse is not true.

10 Show that f (z) = xy + iy is every continuous but not analytic.

11 Give an example of a function which satisfies C-R equations but not differentiable at origin.

12 Find the Harmonic conjugate of the function u=sin2x / (cosh2y-cos2x).
     8.     Prove that an analytic function of constant absolute value is constant
Unit-2

1. Prove that A ʃB f (z) dz is independent of path if f(z) is analytic.

2. Evaluate ʃ (2y+x2)dx +(3x-y) dy along the parabola x=2t,y=t2+3 joining (0,3) and (2,4).

3. Evaluate c ʃ tanz dz where c is the circle ‌z ‌ =2.

4. State and prove cauchy’s integral theorem.

5. Evaluate 
[image: image17.wmf]ò
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 if z=a is a point inside a simple closed curve c and n is an integer.

6. State and prove Cauchy’s integral formula

7. Evaluate 
[image: image18.wmf]dz
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 where C is   1) the circle |z – 1| = 1  2) the circle  |z|=2.

8. Evaluate 
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 where C is the circle |z| = 3.
9. State and prove Taylors’s theorem.
10. Expand f(z) = e2z / (z-1)3  about z=1.
11. State and prove Laurent’s series.

12. Find all possible Laurent series of f(z) = 7z2+9z-18  / ( z3-9z).

13.  Define singularity of a function and classify them with suitable examples.
14. Find the Laurents series expansion of  
[image: image20.wmf])

3

)(z

1

(z

1

+

+

 in powers of (z+1) for the                      range 0 < |z+1| < 2.

15. Find the Laurents series expansion of 
[image: image21.wmf])
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 in 1 < |z+1| < 3.

16. Find the residues of the function f(z)= 
[image: image22.wmf]4
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b. z ‌ =1 b) ‌z-1 ‌ =5  c) ‌z+1-i ‌ =1 d) ‌z+1+i ‌ =1
Unit-3

1. Evaluate 
[image: image24.wmf]q
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2. Evaluate  
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3. Evaluate  
[image: image26.wmf]dx
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4. Hence show that  
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5.  Evaluate   
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6. Evaluate 
[image: image29.wmf]ò
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  (a>0, b>0).
7. Find the bilinear transformation which maps the points z=1,i,-1 into  the points w= 0,1, ∞.

8. Show that the transformation w=1/z maps a circle to a circle or to a straight line if the former goes through the origin.

9. Show that the transformation w=z+ 1/z   transform r=constant of z-plane into a family of ellipses of the w-plane.

10. Define bilinear transformation. Find a Bilinear transformation, which maps the upper half of the z-plane into the interior of unit circle in w-plane.

11. Show that a bilinear transformation is a combination (composition) of translation, rotation, linear transformation, inversion.

12. Find the residues of the function f(z)= 
[image: image30.wmf]4
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a. Evaluate  
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b. z ‌ =1 b) ‌z-1 ‌ =5  c) ‌z+1-i ‌ =1 d) ‌z+1+i ‌ =1
13. Evaluate 
[image: image32.wmf]q
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14. Evaluate  
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15. Evaluate  
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Unit-4

1.
Find Fourier a0 and an  when f(x)=x2 is (0, 2 
[image: image36.wmf]p
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2.
find the Fourier series of f(x)= 
[image: image37.wmf]22
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3.
Find a0, bn for f(x)=ex from x=0 to x=2 
[image: image38.wmf]p


4.
Find the Fourier series for f(x)=x, 0<x<2 
[image: image39.wmf]p


5.
Find Fourier a0 and ax for f(x)= 
[image: image40.wmf]2
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6.
Find Fourier bn for f(x)=x sinx, 0<x<2 
[image: image41.wmf]p


7.
Find Fourier series for f(x)=-K for-
[image: image42.wmf]p
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=k for 0<x<
[image: image43.wmf]p


8.
Find Fourier bn for f(x)=0, -
[image: image44.wmf]p
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9.
Find Fourier a0, ax for f(x)=0 for -
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= sinx for 0< x<
[image: image49.wmf]p


10.
Find Fourier a0 and ax for f(x)= 
[image: image50.wmf],0
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11.
Find the Fourier series to 


F(x)= 
[image: image51.wmf]2
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12.
Define a periodic function

13.
Write the dirihlets condition for the existence of Fourier series of a function f(x) in 
[image: image52.wmf](,2)
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14.
Find the Fourier series of  
[image: image53.wmf]22
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15.
Find the Fourier series of f(x) = 
[image: image54.wmf]p

-x in (0,2
[image: image55.wmf]p
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16.
Obtain the Fourier series for the function f(x)= ex-1 in (0,2
[image: image56.wmf]p
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17.
Find Fourier series for f(x)=e-x in (0, 2
[image: image57.wmf]p
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18.
Define even and odd functions with  3 Examples

19.
Express f(x)=x as a Fourier series in (-
[image: image58.wmf],)

pp


20.
Find the Fourier series to represent the function f(x)=x sinx, 
[image: image59.wmf]x
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21.
Find the Fourier series for f(x) =sinx, 
[image: image60.wmf]x
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22.
Obtain Fourier series for

F(x)= 

[image: image61.wmf](
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23.
f(x)=      
[image: image63.wmf]2
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If so find the Fourier series for the function.

24.
Expand the function f(x)=x3 as a Fourier series in the interval  
[image: image65.wmf]x
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25.
Find the Fourier series for f(x)= x cosx, 
[image: image66.wmf]x
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26.
Find the half range sine series for f(x)= 
[image: image67.wmf](
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27.
Obtain the half range sine series for ex in 
[image: image68.wmf](0,)
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28.
find the Fourier series to represents (1-x2) in 
[image: image69.wmf]11
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29.
find the Fourier series of f(x)= 
[image: image70.wmf]02

2

x

inx

p

-

<<


30.
Find the half-Range cosine series expansion of f(x)=x in [0, 2]

Unit-5
1. Solve the vibrating string problem of the given initial conditions.

   4uxx = utt , 0 < x < π, t > 0,

   u(0, t) = 0, u(π, t) = 0,

  (a) u(x, 0) = 12sin(2x) − 16sin(5x) + 24sin(6x),

      ut(x, 0) = 0.

  (b) u(x, 0) = 0,ut(x, 0) = 6.

  (c) u(x, 0) = 0,ut(x, 0) = 12sin(2x) − 16sin(5x) + 24sin(6x).

2. Solve the vibrating string problem.

   100 uxx = utt , 0 < x < 2, t > 0,

   u(0, t) = 0, and u(2, t) = 0,

   u(x, 0) = 32sin(πx) + e2

   sin(3πx) + 25sin(6πx),

   ut(x, 0) = 6sin(2πx) − 16sin(5πx / 2).

3. Solve the vibrating string problem.

   25 uxx = utt , 0 < x < 1, t > 0,

   u(0, t) = 0, and u(2, t) = 0,u(x, 0) = x – x2, ut(x, 0) = π.
4. Use the method of separation of variables to solve the following wave

    equation problem where the string is rigid, but not fixed in place, at both

  ends (i.e., it is inflexible at the endpoints such that the slope of displacement

  curve is always zero at both ends, but the two ends of the string are allowed

  to freely slide in the vertical direction).

  a2uxx = utt , 0 < x < L, t > 0,ux(0, t) = 0,ux(L, t) = 0,u(x, 0) = f (x), ut(x, 0) = g(x).
5. Solve 
[image: image71.wmf]x
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[image: image72.wmf]t
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+u given u(x,0) =6e-3x by the method of separations of variables.




(11)Short Answer Questions:

UNIT-1

1) 
For the function f (z) = z3 find u (x, y) and v (x, y) if f (z) = u+iv

2)   Let f (z) = u(x,y) + iv(x,y) be differentiable . Then  write the C.R equations in
 complex form .

3) Show that f(z) = 
[image: image73.wmf]z

 is not any where differentiable. 


4) Check the differentiability of f(z) =|z|2 .

5) Write the Cauchy Riemann equations

6) Write the Cauchy Riemann equations in polar coordinates.

7) Find the harmonic conjugate of u=x2 – y2
8 )Prove that the real and imaginary parts of an analytic function are harmonic.


9) Find the analytic function whose imaginary part is    ex (x siny +y cosy) 

10) Prove that an analytic function with constant real part is constant 



11)
An analytic function with constant imaginary part is constant
 


12) Give an example of a function which satisfies Cauchy Riemann equations  


but not analytic.
13) Find an analytic function f(z) =u+iv  where u = a(1+cos θ)

UNIT-2

1. Write the statement for Cauchy’s integral theorem- theorem for a multiple connected region.

2.  Let f be analytic inside and on a simple closed curve c let z be any point inside c
then find f| (z).

3.  Evaluate 
[image: image74.wmf]ò

+

c

z

dz

)

2

(
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4.  Evaluate the integral 
[image: image75.wmf]ò
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 where c is |z|  =1.
5.  State Cauchy’s integral formula .

6. Expand f(z) = cos z in Taylor’s series about z=π/2
7. Write Laurent’s series for f(z) = 1 / (z-3)  when  (a) |z| < 3 (b) |z| > 3

8.  write the differences between Taylor’s and Laurent’s series expansions,

9.  Define removable singularity and give an example.

10. For f(z) = z2 sinz z=0 is a zero of order -------.

11. For f(z) =(ez / z)  z=0 is a pole of order-------.

12. Find the singularities of the function f(z) = tanz  .

13. Find the singularity of the function f(z) = z2 sin(1/z) is at z=0.

14. Define  singular point and an isolated singular point.

15. If f(z) =1/(z-3) then find the  Laurent series when |z| <3 .

16. Write the zeros of the function   sin (1/z) and cos (1/z).

17. Give an example of a function which essential singularity at z=0. 
[image: image76.wmf]
18. The radius of convergence of 
[image: image77.wmf]å

 nnzn
19. The radius of convergence of 
[image: image78.wmf]å

 zn  /  n!

20. The  radius of convergence of 
[image: image79.wmf]å

 zn  /  n

21. Define zero’s of an analytic function.
22. What is the difference between the isolated and non isolated singularities.

23. Define principal and regular part of the Laurent’s series.

24. If f (z) = 
[image: image80.wmf]z

z

sin

  then find the type of the singularity.

25. If f (z) = e 1/z then find the type of the singularity.
UNIT-3

7. Define a bilinear transformation.

8. Define fixed points and find the fixed points of w= z2.
9. Why f(z) = ˉz is not a bilinear transformation.

10. Define Cross Ratio.

11. Write the inverse bilinear transformation.
12. Find the Cross –Ratio (z1,z2,z3,z4)  if z4 is  ∞ .

13.Write the bilinear transformation which maps the points z1,z2,z3 to three points          w1,w2,w3  .

14. Find Cross ratio of ( 7+i,1,0, ∞).

15.Under the mapping w=sinz find the image of x=0.

16. Find the fixed points of w= (z-1) / (z+1).
4. Define a critical point and find the critical points of f(z) = 1/ z  .

      5. find the critical points of f(z) = sin z

UNIT-4

1. Write Dirichlets conditions.

2. Any periodic function satisfying Dirichlets condition can be expressed as a series of the form ………
3. Give an example of a function which is neither even nor odd.

4. Write the general form of a Fourier series for a periodic function which is defined on the interval [0,2
[image: image81.wmf]P

].

5. Write the Euler’s constants for a periodic function f(x) defined an 
[image: image82.wmf]]
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6. For f(x)=x3 in 
[image: image83.wmf]]
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 find a3
7. For f(x)=x4 in  
[image: image84.wmf]]
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 find b4
8. The general form of Fourier series for a function f(x) defined on [0,2
[image: image85.wmf]p

] is ………………

9. Write the general form of half range Fourier cosine series with constants on [0, 
[image: image86.wmf]p

].

10. Write the general form of half range Fourier sine series with constants on 
            [0, l].
11. If f(x)=eax 
[image: image87.wmf]"

x
[image: image88.wmf]Î

(-
[image: image89.wmf]P

,
[image: image90.wmf]P

) find a2.
12. If f(x)=x Cos x 
[image: image91.wmf]"

x
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 (-
[image: image93.wmf]P

,
[image: image94.wmf]P

) find b3 = 
[image: image95.wmf]
13. If f(x)=x2 Cos x 
[image: image96.wmf]"
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 (-1,1) find an = 

14. If f(x) =
[image: image98.wmf]î
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Then a0=………………..

15. f(x) =1-xin (0, 1) find a0 if f(x) has half range expansion.

16. f(x)=x+x2 in (0,
[image: image99.wmf]P

) find a0 if f(x) has half range expansion.

17. f(x) =3x3  in (0,
[image: image100.wmf]P

) find a2 if f(x) has half range expansion.

18. If x=a is the point of discontinuity of a function f(x) then f(a) = ……………

19. If f(x)=1 defined on (-1,1) find bn
20. Verify whether the function f(x) =log
[image: image101.wmf]÷
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is even or odd.

21. Find a0 for the function f(x)=
[image: image102.wmf])
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22. For f(x)=x Cos x in (o,2
[image: image103.wmf]p

), find a1
23. For f(x) =
[image: image104.wmf]x
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in (0, 2
[image: image105.wmf]p

), find a0= ……

24. If f(x)=Cos 
[image: image106.wmf]a
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) find bn
25. If f(x)=
[image: image109.wmf]î
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26. If f(x)=
[image: image110.wmf]î
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 find a0
27. If f(x)=
[image: image111.wmf]î
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 find a0
28. If f(x)=c-x, 0<x<c has a half range cosine series then a0 = ____________

(11) (a)ASSIGNMENT QUESTIONS:
UNIT-1
1. State and prove the Cauchy-Riemann equations in polar coordinates as a necessary condition for differentiability.

2. Find the Harmonic conjugate of the function u=sin2x / (cosh2y-cos2x).
3. Show that f (z) = xy + iy is every continuous but not analytic

4. Prove that if a function f (z)= u+iv is differentiable at z  then it will satisfy the Cauchy-Riemann equations.
UNIT-2

1. State and prove Cauchy’s integral formula

2. Evaluate 
[image: image112.wmf]dz
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 where C is   1) the circle |z – 1| = 1  2) the circle  |z|=2.

3. Evaluate 
[image: image113.wmf]dz
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 where C is the circle |z| = 3.
4. State and prove Taylors’s theorem.
5. Expand f(z) = e2z / (z-1)3  about z=1.
6. State and prove Laurent’s series.
UNIT-3:
1. Evaluate 
[image: image114.wmf]ò
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  (a>0, b>0).
2. Find the bilinear transformation which maps the points z=1,i,-1 into  the points w= 0,1, ∞.

3. Evaluate 
[image: image115.wmf]q
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4. Define bilinear transformation. Find a Bilinear transformation, which maps the upper half of the z-plane into the interior of unit circle in w-plane.

UNIT-4

1. Find Fourier series for f(x)=e-x in (0, 2
[image: image116.wmf]p
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2. Find Fourier a0 and ax for f(x)= 
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3. Find the half range sine series for f(x)= 
[image: image118.wmf](
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4. Find the Fourier series to represent the function f(x)=x sinx, 
[image: image119.wmf]x
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UNIT-5
1. Solve 
[image: image120.wmf]x
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+u given u(x,0) =6e-3x by the method of separations of variables
2. Solve the vibrating string problem of the given initial conditions.

4uxx = utt , 0 < x < π, t > 0,

u(0, t) = 0, u(π, t) = 0,

(a) u(x, 0) = 12sin(2x) − 16sin(5x) + 24sin(6x),      ut(x, 0) = 0.

(b) u(x, 0) = 0,ut(x, 0) = 6.

(c) u(x, 0) = 0,ut(x, 0) = 12sin(2x) − 16sin(5x) + 24sin(6x).
(b)INNOVATIVE ASSIGNMENT QUESTIONS:

Mid – I

1.a)If f(z) = [image: image123.png]


 , z ≠ 0 and f(0)=0 show that f(z) is not continuous at z= 0.

b).Show that the function u(x, y)= 3yx2+2x2 – y3 – 2y2 is harmonic. Find the conjugate harmonic , and express u + iv as an analytic function of z.

2. Evaluate [image: image125.png]J(x%—iy?)



 dz along 

i). Parabola y=2x2 from (1,1) to (2,8) 

ii). Straight lines from (1,1) to (1,8) and then from (1,8) to (2,8).

3. Evaluate [image: image127.png]pra—



 dz  where C is ellipse x2 + 4y2 = 4 using Cauchy’s integral formula.

4. Find all the possible Taylor’s and Laurent’s expansions of the function f(z) = [image: image129.png]ETe
2 (2-2)(z+D)



 dz  about z = -1 . Indicate the region of convergence in each case . Also find the residue of f(z) at z = -1.

5.a) Evaluate [image: image131.png]e x
= G2+ a2t 59)

dzusing Cauchy residue theorem.




b).Find [image: image133.png]


C: │z│ = 1 and hence find [image: image135.png]===
o Tracoss



  dθ and  [image: image137.png]e _sing
o srreem




Mid – II

1.Find the Mobius transformation that maps 

(i) 0 , 1 , [image: image139.png]


 into -5 , -1 , 3  (ii)[image: image141.png]


 , i , 0 to  to 0 , -i , [image: image143.png]


 . Find fixed points.

2.a) Find the Fourier Series for f(x) = x cosx  in [0 , 2π].

 b).Find Fourier sine expansion of f(x) = x(π- x) , 0 < x < π .Also find [image: image145.png]=



 - [image: image147.png]M



 + [image: image149.png]e



 - [image: image151.png]o=



 + …..

3. Find the Fourier sine and cosine  transform of [image: image153.png]


 and hence find the Fourier sine and cosine transform of

 [image: image155.png]


 .

4.Solve [image: image157.png]


 = 4[image: image159.png]


 , u(0 , y) =8 [image: image161.png]


 by the method of separation of variables.

5. A uniform string is stretched and fastened between two points ‘l’ apart . motion is started by displacing the string in the form of a curve y = k x(l-x) and then released it from this position at time t=0. Find the displacement of the string at the point at a distance ‘ x ‘ from one end at time ‘t’.

 (12)  SEMINAR TOPICS : 
1. Method of separation of variables.

2. Solution of one dimensional wave and heat equations.

3.Applications of  PDE.

4.Applications of complex integration.

5. Applications of Fourier series  and transforms.
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