ALVA’S INSTITUTE OF ENGINEERING & TECHNOLOGY

‘ A Unit of Alva's Education Foundation (R)
@ (Affiliated to Visvesvaraya Technological University, Belagavi.
Approved by AICTE, New Delhi & & Recognized by Government of Kamataka)
AT VA’S (Accredited by NAAC A+)
Edueation Foungation®

Checklist of Course File

S.No Title
1. Cover Page
2, College Calendar/Department Calendar
3. Time Table(Class + Personal)
9 a. Course Content (Syllabus)
S. Course Outcomes 8s Mapping Matrix
6. Lesson Plan/Execution
7. Student List
8. Attendance Register
9. Internal Test-1 Question Paper 8s Scheme
10. Internal Test-11 Question Paper & Scheme
11. Internal Test-III Question Paper & Scheme
12. All Assignment Questions and Schemes(Rubrics)
13. All Assignment Marks
14. Final Internal Marks & Attendance Statement(As per Attendance
Register)
| 15. University Question Papers
@ 16 Notes or PPTs/Handouts or Materials

17. University Result Analysis Statement
18. Attainment of the Course as per CO/PO-PSO Mapping Matrix’s
19. List of Weak students and Bright students

), 20 Sample Laboratory Observation and Record Book(only for Lab

Z ) Courses)
i 21 Sample Laboratory Internal Test Answer Sheets(only for Lab
N ) Courses)
<22, Project/ Seminar Report Formats and Regulations

23. Other documents (If any)




ALVA'H INSTITUTE OF ENGINEERING & TECHNOLOGY

[

A\l I'I{:

Peligeatioon Foundatiom (R

A Uit il Alug e
/HEH A [re lnnf.l';ua’ al Tirn JETSITY Belagavi

% ) (AT heel by S g i S

g Appinesved by ATC Y P Daelhi £ fo Pecognized by Cie /f-.'.nr.'ﬁr,"n. ..(,:....»sri‘x.ni’
‘.\ I \7,-“ "y Bl vana Canpiia, [A e, PA0edbidei 574 2725, '/T:'!a,i_f»af';T'i,'[)‘F’.’. ljf:ﬁ?ﬁ%r.’-(n State
LT S Pieire UBLA0 20627124008, 262712508, Telefar OR25%-262726

[Tl e Jpnlnin e pmnil corm, web wreroraiet oTgin

Department
Of

(‘omputer Scicnce & Design

Course Name Analysis & Design of Algorithm

Course Codce . BCS401
Semester c 4N (TV)
Academic Year @ 2023-24 (Even Sem)

Faculty Incharge :
Dr. Shivaprasad B J

Assistant Professor



iy, AEYA'SINSTITUTE OF ENGINEEKING AND TECHNOLOGY

~ o
-
S =

ALYA'S

ol A Unit of Alva's Paducaton Toondahion (19)
Altihaled 1o Visvesvaraya

WO vt Technolageal Unversity, Balagav
Approved by AICTE, Now D I ,

M & Recoanimed hy Government of Karnataka )
Shobhn\'nﬂﬂ (_‘..']n”‘\uvj “I r ) ‘ ,

Moodbudri - 474 270 Manqalore, 1)K, Karnataka Slale

Phone = oagg. 250+ f
8] PN . {~l‘ >d (N I‘(,"""', "‘] Telefas 1"“,“{‘:1 }‘(‘rlrlr“‘

I\ mail Pring '}’.lLHl oaq ameal com Wobh vy el arg n ’),lq.()(’)()')'):

e e,

Department of Computer Scicnce and Design

Vision of the department:

To be a globally recognized center in cducation, resecarch and innovation in the

field of computer science and design.

Mission of the depart;mcnt:

MI1.

M2.

Ma3.

M4.

~tva’s tnstitute of Enyg. & Techuology,
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To practice the latest industry trends in teaching learning process to
make students ready for their professional life.

To encourage interactions with experts in various domains from the
industry/academia to inspire students to upgrade themsclves in
emerging trends andtechnologics.

To collaborate with industry and professional bodies for the students to
gauge the market trends and train accordingly.

To inculcate ethics and human values among students and also to
nurture innovation, entreprencurship, rescarch among students by
providing a supportive environment where learning through active
participation is encouraged.
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Departm
] ent of Computer Science and Design
rogram Educational Objectives (PEO):

At i
the end of this course graduates will be able to

PEO 1: Utili
1ze the knowledge and skillsets to work in diverse fields of computer

~4 science leadi i : . :
[ ading toinnovation and inter-disciplinary collaborative work

EO 2: Get adjusted to the corporate work culture, focusing on timely
completion of the assignedtasks, and while having the zeal to be updated in
technological frontier

PEO 3: Be sensible towards the society and contribute through technology to

address societal issuesthrough research and innovation while being loyal to the

ethical and moral values.

Program Specific Qutcomes (PSO)

“§ PSO 1: Apply typical Software Engineering approaches and practmes to develop

software projectusmg the concepts of Computer Science

PSO 2: Bringin innovative ideas in the areas like digital marketing, multimedia,

, Graphics, Ul/UX and allied fields using modern
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ALVA’S INSTITUTE OF ENGINEERING & TECHNOLOGY

(A Unit of Alva's Education Foundation)
Shaobhavanna Campus, Mijar-574225, Moodhbidri, D.K,

Affiliated to VTU Belagavi and Approved by AICTE, New Daolhi
(Accredited by NAAC with A+ Grado)

_CALENDAR OF EVENTS — B.E. AND M.B.A. EVEN SEMESTER 2023-24

VISION
“Transformative education by pursuing excellence in Engineering and Management through enhancing
skills to meet the evolving needs of the community”
MISSION
¢ To bestow quality technical education to imbibe knowledge, creativity and ethos to students community.
e Toinculcate the best engineering practices through transformative education.
¢ To develop a knowledgeable individual for a dynamic industrial scenario.
e Toinculcate research, entrepreneurial skills and human values in order to cater the needs of the society.
DAYS
WEEK MONTH ACTIVITIES
MON TUE WED THU FRI SAT SUN
01 1 2 3 | 5 6 7 9: Yugadi
02 8 10 12 13 14 11: Ramadan
" APRIL 22: Commencement of IV Semester
a3 2024 15 16 & 18 = 20 21 29- Commencement of VI Semester
04 22 23 24 25 26 27 28 20-24: CIE Test — | for Il Semester
05 29 30 20-22: CIE Test — 1l for VIl Semester
06 2 3 4 5
1: May Day
07 m
MAY 5 ) e J s iz 9-11: CIE Test — il for VIl Semester
08 2024 13 14 15 16 17 18 19 | 10: Basava Jayanthi/ Akshaya Trithiya
09 20 21 22 23 24 25 26 11: Last Working Day of Vill Semester
30-31: Student Mentoring
10 27 28 29 30 31
11 3-5: CIE Test — | for IV & VI Semester
12 3 4 5 6 7 8 10: Commencement of IV Semester MBA
JUNE 15-20: CIE Test — Il for Il Semester
13 2024 10 11 12 13 14 15 16 17: Bakrid
14 18 19 20 21 22 23 27-28: Student Mentoring
15 24 25 26 27 28 29 - 3p | 29:Last Working Day of Il Semester
16 1 2 3 4 5 6 7 1-3: CIE Test — Il for IV & VI Semester
G 17 8 3 10 11 12 13 14 10?12: CIE Test — | for IV Semester MBA
LY 15: Commencement of Il Semester MBA
= 2024 15 16 18 19 20 21 | 17: Muharram
19 22 23 24 25 26 27 28 24-25: Student Mentoring
27-30: CIE Test — Il for IV & VI Semester
20 29 30 31 : 31: Last Working Day of VI Semester
21 1 2 3 4
22 AUGUST 3 6 U 8 2 10 i1 7: Last Working Day of IV Semester
23 2024 12 13 14 16 17 18 7-9: CIE Test — Il for IV Semester MBA
24 19 20 21 22 23 24 25 15: Independence Day
25 26 27 28 29 30 31
26 =
27 2 3 4 5 6 '8
28 SEPTEMBER 9 10 11 12 13 14 15 7: Vara Siddi Vinayaka Vratha
11-13: CIE Test — Il for IV Semester MIBA
2024
29 17 18 19 20 21 22 16: 1d Milad
30 23 24 25 26 27 28 29
31 30

Approved by IQAC Chairman
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Fourth semester time table with effect from 22-04-2024

‘Ei_/\cadé};if:i&"ézlr | Scheme Semester Section Class Coordinator Jorom o
~ 2023-2% | 2022 4th A Dr. Shivaprasad 13 J 211
~ IIME 09.00 T 09.50 | 10.40 11.00 11.50 1240 O1.40 072,30 (330
To To To I'o I'o I'o To ! U rl{n
DAY ™~ 09.50 10.40 11.00 11,50 1240 01.40 (72,30 03.20) L
B BT ) 77DVBM.:L; - ) ] E ey e
ADA OMs cav VAC NGB/ PEY
MON (SBJ) T (JKR) (PSH) [ (SBJ) AC !, OGH
E 1 1 [ ADALAB (8HJ) (COKR)..7
TUE LaTex cGv A I()JBKI\?;)S DMS U o)) J
(RHY) (SBJ) ‘ (FD) I(‘j
ADA DBME LaTex | ADA | 1 [ ppwms LABUKR) (COSH). »
'(WED (SBJ) (JKR) (RH) (SBJ) APM o L ___’_( — ’
LaTex CcGV ADA | B o 3 RHY) .2
vac || AbA B L V-LAB(SHJ)(CO:RHY) ..~
THU | e | ey | B | VS | oy | g (oo COVIRBOROERT
- E Agytittyele
DMS CGV E I8t o) cav FLE (K §2)
FRI (RSH; (SBJ) A | DBMS ' Q ol spy §
K iz
DMS DBMS ADA LaTex
SAT {RD) (JKR) (SB)) (RH) _ -
Allocation of Courses
Course Course : [ Facult
Code Initial Couse Title Name of the Faculty Initia
BCS401 ADA Analysis & Design of Algorithms Dr. Shivaprasad B J SBJ
BCG402 CGV Computer Graphics and Visualization Dr. Shivaprasad B J SBJ !
BCS403 DBMS Database Management Systems Prof. Jayanth KumarA
JKR
rathod
eCSL404 ADA-LAB | Analysis & Design of Algorithms Lab Dr. Shivaprasad B J SHI
vCG456C LaTex Technical Writing using LaTeX Mr. Ramachandra HY RHY
BCS4058 DMS Discrete Mathematical Structures Mrs. Radhika/Mrs Rashimi RD/RSH
BBOK407 BFE Biology For Engineers Dr. Keerthi 1M R
BUHK408 UHV Taiv=rsi numaa values course (NMORNY D Pharath B
; (Homeopatho D
(FRD (Naturopathy)
Dr, o
BNSK459 | National Service Scheme (NSS) Dr. Suresh PS (Mechanical) SPS
MC Physical Education (PE) e
(Sports and Athletics) Mr. Dilip (PD) DPD
Yoga
Aptitude Aptitude _—| Deepak Kottari DK
VAC Value added course | Mr. Ravichandra RC

.0, : _Q\‘D\ ,-;’E/ﬂ/.‘&“-\.: |
Jept. of ComipiXer Science and ©--*n Dean Academics s i Brititihal o -
Alva's Institute of Engg. & Technoloyy Wi, BoGneg; o Tedinut,
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ALVA’S INSTITUTE OF ENGINEERING & TECHNOLOGY

(Unit of Alva’s Education Foundation (R), Moodbidri)

\\\U,,:‘ Affiliated to Visvesvaraya chhnolf)mu;] University, B('lnp(!w & Approved by AICTE, New Delhi.
'-EO__': Recognized by Government of Karnataka.
e A+, Accredited by NAAC & NBA (ECE & CSE)
ALVA’S Shobhavana Campus, MIJAR-574225, Moodbidri, D.K., Karnataka
Department of Computer Science and Design
Faculty personal time table Even Semester 2023-24
Academic Year Scheme Semester Scction Class Coordinator Room No
2023-24 2022 v A Dr. Shivaprasad B J 211
TIME 09 DU 09.50 10.40 | 11.00 I l 50 127[0 01.40 02 30 03.30
To To To I'o fo
DAY 09 50 10.40 11.00 | 11.50 12 40 01 40 02.30 03 2() 5.00
cGv
MON | ADA !
(SB)) ) (SBY)
<...ADA-LAB (SH1J) (CO:JKR)...>
TUE CGV U A (SHI) ( )
(SBJ) N
ADA e
WED ADA H = QU
- .DBMS LAB(KR) (CO:SHJ)..>
© (SBJ) (SBI) ( )( )
—| THU CGV ADA B
<.... -LAB(SHJ)(CO:RHY) .>
(SBJ) (SBJ) g CGv (SHJ)X )
FRI CGV A cav
(SBJ) K (SBJ)
SAT ADA ADA
(SBD) (SBJ)
Allocation of Subjects
Course | Course .
Code Initial Course title Class
BCS401  jaDA IAnalysis & Design of Algorithms 4% SEM
BCG402 CGV  [Computer Graphics and Visualization 4 SEM
BCSL404 |ADA-LAB |Analysis & Design of Algorithms Lab 4% SEM
oL
— BCS401 CGV-lab [Computer Graphics and Visualization-LAB 4 SEM
3 BCS403-LAB |DBMS-Lab|Database Management Systems-Lab 4% SEM
1
| Workload Units
Theory Lab Others Total
(5%2)*2=20 3*3=9 10 19
Additional Responsibilities
Class Coordinator — IV Semester, NAAC Criteria 3, 4 Coordinator, Research Coordinator, Mentor for 4® sem
lacement Coordinator, Certification Course (Wipro,NPTEL), Students competition éoordinator,
-
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Credits
Examination type (SEE)

Course objectives:

Theory

Annexure-11

Analysis & Design of Algorithms Semester | 1
Course Code BCs401 CIEMarks | 50
Teaching Hours/Week (L T:1% ) 3:0:0:0 SEEMarks | 50
Total Hours of Pedagopy 10 Total Marks | 100
03 Exam Hours | 03

"

e Tolearn the methods foranalyzing alporithms and evaluating their performance.
e Todemonstrate the efficiency of alporithms using asymptotic notations.

e To solve problems using various algorithm  design methods, including brute force,
greedy, divide and conquer, decrease and conquer, transform and conquer, dynamic

programming, backtracking, and branch and bound.

e Tolearn the concepts of Pand NP complexity classes.

Teaching-Learning Process (General Instructions)

These are sample Strategies, which teachers can use to accelerate the attainment of the various

course outcomes.

1. Lecturer method (L) does not mean only the traditional lecture method, but different
types of teaching methods may be adopted to achieve the outcomes.

2. Utilize video/animation films to illustrate the functioning of various concepts.

Promote collaborative learning (Group Learning) in the class.

4. Pose at least three HOT (Higher Order Thinking) questions in the class to stimulate
critical thinking.

5. Incorporate Problem-Based Learning (PBL) to foster students' analytical skills and
develop their ability to evaluate, generalize, and analyze information rather than merely

w

recalling it.

6. Introduce topics through multiple representations.

7. Demonstrate various ways to solve the same problem and encourage students to devise
their own creative solutions.

8. Discuss the real-world applications of every concept to enhance students'

comprehension.

Module-1

INTRODUCTION: What is an Algorithm?, Fundamentals of Algorithmic Problem Solving.
FUNDAMENTALS OF THE ANALYSIS OF ALGORITHM EFFICIENCY: Analysis Framework,
Asymptotic Notations and Basic Efficiency Classes, Mathematical Analysis of Non recursive
Algorithms, Mathematical Analysis of Recursive Algorithms.

BRUTE FORCE APPROACHES: Selection Sort and Bubble Sort, Sequential Search and Brute
Force String Matching.

Chapter 1 (Sections 1.1,1.2), Chapter 2(Sections 2.1,2.2,2.3,2.4), Chapter 3(Section
3.1,3.2)

Module-2

BRUTE FORCE APPROACHES (contd..): Exhaustive Search (Travelling Salesman probem and
Knapsack Problem).

DECREASE-AND-CONQUER: Insertion Sort, Topological Sorting

DIVIDE AND CONQUER: Merge Sort, Quick Sort, Binary Tree Traversals, Multiplication of
Large Integers and Strassen’s Matrix Multiplication.

@#16032024
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Chapter 3(Section 3.4), Chapter 4 (Sections 4.1,4.2), Chapter 5 (Section 5.1,5.2,5.3, 5.4)

Module-3
TRANSFORM-AND-CONQUER: Balanced Search Trees, Heaps and Heapsort.
SPACE-TIME TRADEOFFS: Sorting by Counting: Comparison counting sort, Input Enhancement
in String Matching: Horspool's Algorithm.
Chapter 6 (Sections 6.3,6.4), Chapter 7 (Sections 7.1,7.2)
Module-4
DYNAMIC PROGRAMMING: Three basic examples, The Knapsack Problem and Memoryﬁ
Functions, Warshall’s and Floyd's Algorithms.
THE GREEDY METHOD: Prim'’s Algorithm, Kruskal's Algorithm, Dijkstra’s Algorithm, Huffman
Trees and Codes.
Chapter 8 (Sections 8.1,8.2,8.4), Chapter 9 (Sections 9.1,9.2,9.3,9.4)
Module-5
LIMITATIONS OF ALGORITHMIC POWER: Decision Trees, P, NP, and NP-Complete Problems.
COPING WITH LIMITATIONS OF ALGORITHMIC POWER: Backtracking (n-Queens problem,
Subset-sum problem), Branch-and-Bound (Knapsack problem), Approximation algorithms for
NP-Hard problems (Knapsack problem).
Chapter 11 (Section 11.2, 11.3), Chapter 12 (Sections 12.1,12.2,12.3)
Course outcome (Course Skill Set)

At the end of the course, the student will be able to:
1. Apply asymptotic notational method to analyze the performance of the algorithms in terms of

time complexity.

2. Demonstrate divide & conquer approaches and decrease & conquer approaches to solve
computational problems.

3. Make use of transform & conquer and dynamic programming design approaches to solve the
given real world or complex computational problems.

4. Apply greedy and input enhancement methods to solve graph & string based computational
problems.

5. Analyse various classes (P,NP and NP Complete) of problems

6. lllustrate backtracking, branch & bound and approximation methods.

@#16032024
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Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is
50%. The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50)
and for the SEE minimum passing mark is 35% of the maximum marks (18 out of 50 marks). A
student shall be deemed to have satisfied the academic requirements and earned the credits
allotted to each subject/ course if the student secures a minimum of 40% (40 marks out of 100} in
the sum total of the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination)
taken together.

Continuous Internal Evaluation:

e For the Assignment component of the CIE, there are 25 marks and for the Internal Assessment
Test component, there are 25 marks.

e The first test will be administered after 40-50% of the syllabus has been covered, and the
second test will be administered after 85-90% of the syllabus has been covered

e Any two assignment methods mentioned in the 220B2.4, if an assignment is project-based
then only one assignment for the course shall be planned. The teacher should not conduct two
assignments at the end of the semester if two assignments are planned.

e Tor the course, CIE marks will be based on a scaled-down sum of two tests and other methods
of assessment.

Internal Assessment Test question paper is designed to attain the different levels of

Bloom's taxonomy as per the outcome defined for the course.

Semester-End Examination:
Theory SEE will be conducted by the University as per the scheduled timetable, with common
question papers for the course (duration 03 hours).

1. The question paper will have ten questions. Each question is set for 20 marks.

2. There will be 2 questions from each module. Each of the two questions under a module (with

a maximum of 3 sub-questions), should have a mix of topics under that module.
3. The students have to answer 5 full questions, selecting one full question from each module.
4. Marks scored shall be proportionally reduced to 50 marks

Suggested Learning Resources:
Textbooks

1. Introduction to the Design and Analysis of Algorithms, By Anany Levitin, 3rd Edition (Indian),
2017, Pearson.
Reference books

1. Computer Algorithms/C++, Ellis Horowitz, SatrajSahni and Rajasekaran, 2nd Edition, 2014,
Universities Press.

2. Introduction to Algorithms, Thomas H. Cormen, Charles E. Leiserson, Ronal L. Rivest, Clifford
Stein, 3rd Edition, PHI.

3. Design and Analysis of Algorithms, S. Sridhar, Oxford (Higher Education)

Web links and Video Lectures (e-Resources):

e Design and Analysis of Algorithms: https://nptelac.in/courses/106/101/106101060/

@#16032024
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Alva’s Institute of Engineering & Technology

Shobhavana Campus, Mijar, Moodbidri, D.K

- 574225

DEPARTMENT OF COMPUTER SCIENCE & DESIGN

SEMESTER 1V

Course Code: BCS401

Course Name: Analysis & Design of Algorithms

Course Teacher: Dr.Shivaprasad B J

Course Outcomes: After studying this course, students will be able to:

Cco Course Outcomes Blooms Target
Numbers Level Level
BCS401.1 | Understand the notion of an algorithm, asymptotic notations L2 2

and divide and conquer, Understand
BCS401.2 | Analyze the recursive and non-recursive algorithms and divide L4 2

and conquer. Analyze
BCS401.3 | Understand the algorithm design techniques using greedy L2 2

method. Understand
BCS401.4 | Understand the algorithm design techniques using dynamic L2 2

programming. Understand
BCS401.5 | Explain the algorithm design techniques using backtracking, L2 2

branch and bound and NP-complete and NP-hard problems. Understand

CO-PO/CO-PSO Mapping Matrix:

CO PO1 PO2 PO3 PO4 POS PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 Ps02 PSO3
Numbers
BCS401.1 3 3 1 ! 1 1 3 1
BCS401.2 2 3 1 1 1 1 3 1
BCS401.3 2 2 3 1 1 1 3 1
BCS401.4 2 2 3 1 1 1 3 1
BCS401.5 2 2 3 1 1 1 3 1

AVG. 22 |24 ]| 22 1 1 1 3 1
co PO Level Justification

PO1 3 Strongly mapped as students will be able to gain the knowledge of
asymptotic notations, divide and conquer.

PO?2 3 Strongly mapped as students will be able to analyze the algorithms of divide
and conquer.

PO3 1 Slightly mapped as students will be able to design new algorithms using
divide and conquer technique.
Slightly mapped as students will be able to choose the appropriate

PO4 1 algorithms such as merge and quick sort to design the applications to solve
complex problems.

BCS401.1

POS5 1 Slightly mapped as students will be able use tools such as eclipse, netbeans
to design and develop applications.

PO12 1 Slightly mapped as students will be able to apply the concept of divide and
conquer technique in searching and sorting etc. problem types.
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ALVA:S DEPARTMENT OF COMPUTER SCIENCE & DESIGN
PSO1 Strongly mapped as students will be able to apply the searching and sorting
techniques in real world problems.
PS0O2 Slightly mapped as students will be able to apply the concept of
algorithms in svstem software such as compilers and debuggers.
Moderately mapped as students will be able to gain the knm\‘l.nig(' ot
PO1 general plan of recursive and non-recursive algorithms and theory of
backward substitution in divide and conquer technique.
PO2 Strongly mapped as students will be able to analyre the time and spacy
complexity of recursive and non-recursive algorithms.
PO3 Slightly mapped as students will be able to design new algorithms using
divide and conquer technique.
PO4 Slightly mapped as students will be able to choose the appropriatq
BCS401.2 algorithms in design of applications to solve complex problems.
PO5 Slightly mapped as students will be able use tools such as eclipse, netbeans
to design and develop applications.
PO12 Slightly mapped as students will be able to analyze the efficiency of any new
algorithm designed by divide and conquer.
PSO1 Strongly mapped as students will be able to apply the searching and sorting
techniques in real world problems.
PSO2 Slightly mapped as students will be able to apply the concept of algorithms
in svstem software such as compilers and debuggers.
PO1 Moderately mapped as students will be able to gain the knowledge of greedy
method concepts.
PO2 Moderately mapped as students will be able to analyze the time and space
complexity of greedv algorithms.
PO3 Strongly mapped as students will be able to design new algorithms using
ereedyv technique.
PO4 Slightly mapped as students will be able to choose the greedy algorithms in
design of applications to solve complex problems.
BCS401.3 POS5S Slightly mapped as students will be able use tools such as eclipse, netbeans
to design and develop applications.
PO12 Slightly mapped as students will be able to analyze the efficiency of any new
algorithm designed by greedv techniques.
PSO1 Strongly mapped as students will be able to apply the greedy techniques in
real world problems such as Resource management in softwuare.
PSO2 Slightly mapped as students will be able to apply the concept of algorithing
in system software such as compilers and debucrers.
PO1 Moderately mapped as students will be able to gnin the knowledge of
dynamic method concepts.
PO2 Moderately mapped as students will be able to analyze the time and space
complexitv of dvnamic programming algorithms.
PO3 Strongly mapped as students will be able to design new algorithms using
dynamic programming technique.
PO4 Slightly mapped as students will be able to choose the dynamic algorithms
in design of applications to solve complex problems.
BCS401.4 PO5 Slightly mapped as students will be able use tools such as cclipse, netbeans
to design and develop applications.
PO12 Slightly mapped as students will be able to analyze the efficiency of any new
algorithm designed by dynamic programming techniques. )
PSO1 Strongly mapped as students will be able to apply the greedy techiniques in
real world problems such as TSP, reliability design.
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PsSO2 1 Slightly mapped as students will be able to apply the concept of ulr_mlllm-\?
in system software such as compilers nud debuppers,

PO1 2 Moderately mapped as students will be able to gnin the knowledpge o
backtracking, branch and bound concepts.

PO2 2 Moderately mapped as students will be able to analyze the time nnd spne
complexity of backtracking, branch and bound alporithms.

PO3 3 Strongly mapped as students will be able to desipgn new algorithms using
backtracking, branch and bound technique.
Slightly mapped as students will be able to choose the backtracking and

PO4 1 branch & bound algerithms in design of applications to solve compley
problems.

BCS401.5 POS5 1 Slightly mapped as students will be able use tools such as eclipse, netbeans

to design and develop applications.

PO12 1 Slightly mapped as students will be able to analyze the cfficiency of any newf
algorithm designed by backtracking, branch and bound techniques.
Strongly mapped as students will be able to apply the backtracking, branch

PSO1 | 3 and bound in real world problems such as event scheduling, stratification
of triangle meshes in computer graphics.

PSO2 | 1

Slightly mapped as students will be able to apply the concept of algorithmg
in system software such as compilers and dcbuggers.

Course Teacher
Signature with date

Za

IQAC Member
Signature with date

IQAC Chairman
Signat with date
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ALVA’S

Eruenyion Fours

: Continuous Internal Evaluation Test — 1

Course Title : Analysis & Design of Algorithms

AY 2023-24

N

( ourse ( ()dc 13(,84()1

Date: 03/06/2024 Time:9.30 AM -1 00 /\M S(,mcsu.r/Su,ll(m v
Faculty: Dr. Shivaprasad B J Max. Marks:25
Note: Answer ONE FULL question from cach part.
Q. No. | Questions Marks | COs | BTL
PART -1 .
1] a Give a mathematical analysis of non-recursive matrix multiplication 7 Col L3
algorithms.
é b) | What are the various basic Asymptotic efficiency classes? Explain Big-O, Big- 6 Col 1.2
Q, Big- © with an example.
OR
2 | a) | Give the general plan for analyzing time efficiency of recursive algorithms and 7 Col L3
also analyses the Tower of Hanoi recursive algorithms.
b) | Explain fundamentals of algorithmic problem solving. 6 COl L2
PART-II
3 a) Write an algorithm for Selection Sort and mention the time complexity. 6 CO2 L3
b) | Design an algorithm for Merge Sort and apply the same to sort the following 6 coO2 L3
input 50, 30, 10, 90, 80, 20, 40, 70.
OR
4 | a) | Sort the given below given array of elements using Bubble Sort and mention 6 CcO2 L3
the time complexity.
, 4,19,0,6,8,9, 2,3, 12
! b) | Design an algorithm for Quick Sort and apply the same to sort the following 6 CcO?2 L3
input 5, 3,1,9,8,2,4,7.
lovels of Bloom’s Taxonomy
No. L1 L2 L3 L4 L5 L6
Level Remember Understand Apply Analyze Evaluate Create

Course Qutcomes

co1 | Apply asymptotic notational method to analyze the performance of the algorithms in terms of time complexity.

co2 | Demonstrate divide & conquer approaches and decrease & conquer approaches to solve computational problems.

CO3 | computational problems.

Make use of transform & conquer and dynamic programming design approaches to solve the given real world or complex

cO4 | Apply greedy and input enhancement methods to solve graph & string based computational problems.

CO5 Analyse various classes (P,NP and NP Complete) of problems

cog | Nlustrate backtracking, branch & bound and approximation methods.

Page | 1
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Leucation Foundoton

QUESTION PAPER REVIEW REPORT
Continuous Internal Evaluation (CIF) Test: I AY 2023-24
Department : CSD Semester/Scction: 4 (A) Max Marks: 25
Course Title: ADA Course Code (BCS401) Date: 01/06/2024

Faculty: Dr. Shivaprasad B |

Qn. No. Course Outcome Bloom’s Taxonomy Marks
(CO) Level
1a COl L3 7
1b COl L2 6
2a COl L3 9,
g 2b COl 1.2 6
” 3a COo2 L3 6
3b co2 L3 6
4a Cco2 L3 6
4b CO2 L3 6
Total Marks 50

BT Level: LI-Remember, L2-Understand, L3 -Apply, L4 -Analyze, L5- Evaluate, L6- Create

Consolidated Marks for Different BT Levels:

BT Level Marlks for Each Level % of Marks Remarks
L2 6 24
L3 6/7 76

Scrutinizer/Reviewer Remark:

Approved | Approved | Approved with Correction ] I Rejected |
Reason
for
Rejection
Dr. Shivaprasad B J Mr. Jayantm A Rathod
Name & Signature of the Scrutinizer Name & Signature of the IQAC Coordinator
Date:  01/06/2024 Date:  01/06/2024

Mr. Jayagtkumar A Rathod

Signature of Head ol the Department
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ALVA'S Department of Computer Science & Design

Scheme of Evaluation - Even Semester 2023-24
Continuous Internal Evaluation Test-I

Course Title: Analysis & Design of Algorithms Course Code; BCS401

Date: 03/06/2024

Time: 9.30 AM-11.00 AM Semester: IV

Faculty: Dr. Shivaprasad B J

Max. Marks: 25

Note: Answer ONE FULL question from each Module.
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ALVA'S INSTITUTE OF ENGINEERING & TECHNOLOGY

(Aceredited hy NAAC with A Grade)
Departiment of Computer Science & Desipn

FALVA’S Continuous Internal Iovaluation Test — 11 AY 2023-24

Coursc Title : Analysis & Desipn of Alporithins

Courne Code: 13510

Date; 08/07/2024 J 'l'ilnp:_‘)ﬁ“ﬁ/\‘fq\/! HUU /}M .‘:'L:nnt:r.’l«::‘/.‘h;f;lirmz v

Faculty: Dr. Shivaprasad I3 J

Note: Answer ONE FULL question from each part,

Mz, f‘ﬂ?l}"’._

525

Q. No. Questiony Marks | COs | BTL.
PART ~ 1 ] _ B
1| a Construction of the AVL Tree for the given Sequence 10 159 12 1379 45 56 7 O 1A
22.
| p) | Write an algorithm for sort using Distribution Count and apply it for 10 15 9 6 (,'()rfi 1.3
& 12 13 79 45 36 22
OR
2 | a) [ Sortthe given list of numbers using heapsort: 5,3,1,9,8,2,4,7 7 co3 1.4
by | Write Harspoo'’s algorithm for string matching, Find the Pattern BARBER in 6 coO3 1.3
the textJIM_SAW_ME_IN_A_BARBERSIOP.
PART-IIL
3 | a) | Define all pair shortest path. Write Floyd’s alporithm to solve all pair shortest 6 CO3 L3
path and apply Floyd's algorithm to the following graph.
o}
~. 4
\\
2
G’ b) Define Minimum Cost Spanning Tree, Write Prim’s algorithm to find Minimum 6 CO4 L4
Cost Spanning Tree and apply Prim’s algorithm to the following graph.
4 | a) | Write Knapsack Problem algorithm using dynamic programming. Using 6 cOo3 L3
dynamic programming solve the following knapsack n=4, Capacity W=5, ’
Weight (W1,W2,W3,W4)=(2,1,3,2), Profit (P1,P2,P3,P4)=(8,6,16,11).

Page | 1




B b) | Define Single Source Shortest Path Algorithm. Write Dijkstra’s algorithm to f C0O4 L |
find Single Source Shortest Path and apply Dijkstra’s algorithm to the 3
following graph.

H—— @ | |
/ ™ / R
’ :
\ ” '} !
#
d) :
Levels of Bloom’s Taxonomy
No, L1 L2 L3 L4 L5 L6
Level Remember Understand Apply Analyze Evaluate Crezte

Course Qutcomes

co1 | Apply asymptotic notational method to analyze the performance of the algorithms in terms of time complexity.
cO2 | Demonstrate divide & conquer approachcs and decrease & conquer approaches to solve computationzl problems.
Make use of transform & conquer and dynamic programming design approaches to solve the given real world or complex
CO3 | computational problems.
COs4 | Apply greedy and input enhancement methods to solve graph & string based computational problems.
COs | Analyse various classes (P,NP and NP Complete) of problems
cog | Hustrate backtracking, branch & bound and approximation methods.

‘@
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ALVA’S (Accredited by NAAC with A+ Gradc)

Education Foundution”

QUESTION PATER REVIEW REPORT

Continuous Internal Evaluation (CIE) Test: I  AY 2023-24
Department : CSD Semester/Section: 4 (A) Max Marks: 25
Course Title: ADA Course Code (BCS401) Date: 6/07/2024

Faculty: Dr. Shivaprasad B J

Qn. No. Course Outcome Bloom’s Taxonomy Marks
(CO) Level
la Co3 L4 7
1b Co3 L3 6
~ 2a Co3 L4 7
7 2b Co3 L3 6
3a Co3 L3 6
3b Co4 L4 6
4a Co3 L3 6
4b COo4 L4 6
Total Marks 50

BT Level: LI-Remember, L2-Understand, L3 -Apply, L4 -Analyze, L5- Evaluate, L6- Create

Consolidated Marks for Different BT Levels:

BT Level Marks for Each Level % of Marks Remarks
L3 6 48
L4 7 52

Scrutinizer/Reviewer Remark:

Approved | Approved | _Approved with Correction | | Rejected |

Reason
for
Rejection
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Dr. Shivaprasad B J Mr. Jayantkpumar A Rathod
Name & Signature of the Scrutinizer Name & Signature of the IQAC Coordinator
Date:  06/07/2024 Date:  06/07/2024

Mr. Jayghtkunar A Rathod

Signature of Head of the Department



S, Alva’s Institute of Engineering & Technology, Moodbidri
HOH (Accredited by NAAC with A+ Grade)
ALVA’S

Department of Computer Science & Design

Scheme of Evaluation - ODD Semester 2023-24
Continuous Internal Evaluation Test-11

Course Title: Analysis & Design of Algorithms Course Code: BCS40]

Date: 08/07/2024

Time: 9.30 AM- 11.00AM Semester: V

Faculty: Dr. Shivaprasad B J

Max. Marks: 20

Note: Answer ONE FULL question from each Module.
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ALVA’S INSTITUTE OF ENGINEERING & TECHNOLOGY
.3\"!5{, (Accredited by NAAC with A+ Grade)

Department of Computer Science & Design
Continuous Internal Evaluation Test — IIT  AY 2023-24

Course Title @ Analysis & Design of Algorithms

Coursc Code: BCS401

Date: 2607/2024 Time:3.00 PM-4.30 PM Semester/Section: IV

Faculty: Dr. Shivaprasad B J

Max. Marks:25

Note: Answer ONE FULL question from each part.
Q. No. Questions Marks | COs | BTL
PART -1
1 | a | Apply strassen’s algorithm for matrix multiplication to multiply the following 7 co2 L4
matrices and justify how the strassen's algorithm is better.
. a 3]+ 2]
1 2 6 5
b) | Explain N-Queens problem with an example. 6 CO5 L3
OR
2 | a) | Obtain the topological sort for the graph using (1) Source Removal Method (2) 7 Cco2 L4
DFS Method.
b) | Explain Binary Tree Traversals. 6 co2 L3
PART-II
3 | a) | Apply Branch and Bound ."approach to solve the instance of 0/1 Knapsack 6 COo6 L3
problem. Knapsack Capacity W=10
Items 1 2 3 4
Weights 4 7 S 3
Value 40 | 42 | 25 | 12
b) | Explain Decision trees for sorting and searching . 6 CO6 L4
OR
4| 2 J_\pply a backtracking method to solve the sum of subset problems for the 6 CO6 L3
instance d=30 and s={5,10,12,13,15,18)} .
Write a note P, NP, -
b) ote and NP-Complete Problems. 6 CcO5 L4

Page | 1




Levels of Blooms Taxonomy

No. 1.1 1.2 1.3 1.4 1.5 L6 _l
Level Remember Understand Apply Analyze Evaluate Create ‘

Course Outcomes

COt | Apply asymptotic notational method to analyze the performance of the algorithms in terms of time complexity.
€02 | Demonstrate divide & conquer approaches and decrease & conquer approaches to solve computational problems.
Make use of transtorm & conquer and dynamic programming design approaches to solve the given real world or complex
CO3 | computational problems.
CO4 | Apply greedy and input enhancement methods to solve graph & string based computational problems,
COs | Analysc various classes (PNP and NP Complete) of problems
CO¢ | Hustrate backtracking. branch & bound and approximation methods.
p
¢ ’
(¢
o~

Page | 2




:‘:s\(g)'_:é ALVA’S INSTITUTE OF ENGINEERING & TECHNOLOGY

AiV A’S (Accredited by NAAC with A+ Grade)

Education Foundution® .

QUESTION PAPER REVIEW REPORT
Continuous Internal Evaluation (CIE) Test: 11T AY 2023-24
Department : CSD Semester/Section: 4 (A) Max Marks: 25

Course Title: ADA Course Code (BCS401) Date: 25/07/2024

Faculty: Dr. Shivaprasad B J

Qn. No. Course Qutcome Bloom’s Taxonomy Marks
(CO) Level
la Co2 L4 7
1b Cos L3 6
~ 2a Co2 L4 7
| 2b cos L3 6
3a CO6 L3 6
3b CO6 L4 6
4a CO6 L3 6
4b Co3 L4 6
Total Marks 50

BT Level: L1-Remember, L2-Understand, L3 -Apply, L4 -Analyze, L5- Evaluate, L6- Create

Consolidated Marks for Different BT Levels:

BT Level Marks for Each Level % of Marks Remarks
L3 6 48
L4 716 52

Scrutinizer/Reviewer Remark:

Approved | Approved | Approved with Correction | [ Rejected |
Reason
for
Rejection

7l

Dr. Shivaprasad B J Mr. Jayaitkhimar A Rathod
Name & Signature of the Scrutinizer Name & Signature of the IQAC Coordinator
Date:  25/07/2024 Date:  25/07/2024

Mr. Jayyfytkgmar A Rathod

Signature of Head of the Department



S, Alva’s Institute of Engineering & Technology, Moodbidri
@7 (Accredited by NAAC with A+ Grade)

ALVA'S Department of Computer Science & Design

Scheme of Evaluation - ODD Semester 2023-24
Continuous Internal Evaluation Test-III

Course Title: Analysis & Design of Algorithms Course Code: BCS401
Date: 26/07/2024 Time: 9.30 AM- 11.00AM Semester: V
Faculty: Dr. Shivaprasad B J Max. Marks: 20
Note: Answer ONE FULL question from each Module.
Q. No. Scheme of Evaluation Marks
[fm o ] - [ﬂoo doy ] . [f’m by ]
€10 €1y ajp ay by by
~ | M +my—ms <4 mq ms+ms
2. - my+my my + my — my +mg
where
4 marks
1 1@ my = (agg +ayy) * (bpg + byy).
my = (ayg +ayy) * by,
m3 =ag * (b — byy),
mg =ayy * (byg — bya),
ms = (agg + agy) * byy,
mg = {ayp — apgg) * (bry + bgy). 3 K
my = {(ag; — ayp) = (b + £11)- --_Tii_-s___--
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T e of thic digraph, ihe question is whether we can hist its vertices in such an onder that for
Ty adee mothe graph, the vertex w here the edge starts is listed before the vertex where the
Alee s This prablem i caltad opalogieal socting
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RGURE 4.6 Dasarn femmsenting the prerequisite structure of fve cournes

- CBs, The porcmg-off order
) C4, CS C4.C3,C1, C2
e "\ C3, The wpoiogeally sorted s
@\ ) <)

RGURE 4.7 {4 Orgraph for which the topchogreal sorting prablem needs 1o be solved.

4 marks

3 . ket i y 3
- (\“- ) OFS traversat Stack with the subscript numiers ind-cating the popping-
Oft Order 10 Solation to the problem
Q__@ @ S
o~ delate C deiete C2 ——
&-’"3\‘ we— /. Lt v =
\:3> 5 3 (a %) @
delete C3 doelete C4 Gelote CS
The solution obtained is Ci.c2caca cs
FIGURE 4.8 lustration of the source-removal algorithm for the toodiogies! sorting
prodiem. On each tteration, a veriex with no incoming edges is coletad
from tho dgraph
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_—
7 marks
Inorder
Preorder
2 [ ~
( Postorder 3 marks

3 marks
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0
w=0,v=0
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FIGURE 12.8 State-space tres of the best-first branch-and-bound slgorthm for the
instance of the knapsack protiem
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Definition: P i

@ sct of all decision problems solvable by a deterministic algorithm in
polynomial time.

Definition: NP is the set of all decision problems solvable by a nondeterministic algorithm in
polynomial time. This also implies P ¢ NP

Problems known 10 be in P are trivially in NP — (he nondeterministic machine just never
troubles itself to fork another process, and acts just like a deterministic one. One

example of a
problem notin P but in NP is Integer Factorization,

But there are some problems which are known 10 be in NP but don't know if they're in P. The

traditional example is the decision-problem version of the Travelling Salesman Problem
(decision-TSP). 1t's not known whether decision-TSP is in P th

cre’s no known poly-time
solution, but there’s no proof such a solution doesn't exist,

There are problems that are known 1o be neither in P nor NP; a simple example is to
tnumerate all the bit veetors of length n. No matter what, that takes 2" steps.

Now. onc more concept: given decision problems P and Q, if an algorithm can transform a

solution for P into g solution for Q in polynomial time. it's said that Q is poly-time
reducible (or just reducible) o P.

The most famous unsolveq problem in computer science is “whether P=NP or PANP?
P

. Nfp-complete

AP-hard

Figure: Commonly believed Figure: Commonly believed relationship between P, NP, NP-
relationship between P and NP Complete and NP-hard problems

3 marks

3 marks

———————

6 marks
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Education Foundation® (Accredited by NAAC with A+ Grade & Accredited by NBA New Delhi (CSE & ECE))
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DEPARTMENT OF COMPUTER SCIENCE AND DESIGN

RUBRICS TO BE FOLLOWED FOR ASSIGNMENT

EVALUATION
Parameters Not Submitted Incomplete Correctness of T imely submitted
Assignment the problem/ | with correctness of
program the Problem/
Program
Marks 0 39 10-12 12.5
allocation

20

Subject Teacher




'“I ALVA'’S INSTITUTE OF ENGINEERING & TECHNOLOGY
A,

-~ -_-.' A Unit of Alva’s Education Foundation (R}

A\ (AfSliated to Visvesvaraya Technological University, Belagavi.
ALVAS Approved by AICTE, New Delhi & & Recognized by Government of Karnataka)
- - -

Enacanee Fremaamen  Shobhavana Campus, Mijar, Moodbidri- 574 225, Mangalore, D.K., Karnataka State.

{Accredited z NAAC with A+ Gradel

DEPARTMENT OF COMPUTER SCIENCE AND DESIGN

Assignment No: 1

Subject: Analysis & Design of Algorithms (BCS401) Sem:4
Faculty: Dr. Shivaprasad BJ Date:30/05/2024
1. Explain fundamentals of algorithmic problem solving.
2. What zare the various basic Asymptotic efficiency classes?. Explzain
O Big-O, Big-0, Big- 8 with an example.
3. Give a mathematical analysis of non-recursive matrix multiplication
algorithms.

=

. Give the general plan for analyzing time efficiency of recursive

algorithms and also analyse the tower of hanoi recursive algorithms.

Write an zalgorithm to find uniqueness of elements in an array and give

the mathematcal analysis of this non recursive algorithm with steps.

- Write an algorithm for Selection Sort and mention the time complexity.

Sort the given below given array of elements using Bubble Sort and

menton the dime complexity.

4,9,0,6,8,9,2,3,12

Design an algorithm for Insertion Sort and apply the same to sort the

following input 4,9, 0, 6, 8,9, 2, 3, 12.

9. Design an algorithm for Merge Sort and apply the same to sort the
following input 5, 3,1, 9, 8,2, 4, 7.

10. Design an algorithm for Quick Sort and apply the same to sort the

following input 5, 3, 1, 9, §, 2, 4, 7.

- 23
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,Sf.”, ALVA’S INSTITUTE OF ENGINEERING & TECHNOLOGY
-~

B@.ﬂ A Unit of Alva’s Education Foundation (R)

. i (Affiliated to Visvesvaraya Technological University, Belagavi.

AT VA’S Approved by AICTE, New Delhi & & Recognized by Government of Karnataka)
Shobhavana Campus, Mijar, Moodbidri- 574 225, Mangalore, D.K., Karnataka State.

§ Ao mtiont) B tvismiel wllogey®
(Accredited by NAAC with A+ Grade)

DEPARTMENT OF COMPUTER SCIENCE AND DESIGN

Assignment No: 2

Sem:4

Subject: Analysis & Design of Algorithms (BCS401)
Date:01/07/2024

Faculty: Dr. Shivaprasad B J

1. Define transitive closure. Write warshall’s algorithm to compute transitive
closure and apply warshall’s algorithm to the diagraph given below.

a b
-
2. Define all pair shortest path. Write Floyd’s algorithm to solve all pair shortest
path and apply Floyd's algorithm to the following graph.

3. Write Knapsack Problem algorithm using dynamic programming. Using
dynamic programming solve the following knapsack n=4, Capacity W=5,
Weight (W1,W2,W3,W4)=(2,1,3,2), Profit (P1,P2,P3,P4)=(8,6,16,11).

4. Define Minimum Cost Spanning Tree, Write Prim’s and Kruskal’s algorithm
to find Minimum Cost Spanning Tree and apply Prim’s and Kruskal’s
algorithm to the following graph.
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é A Unit of Alva's Education Foundation (K)

~ (Affiliated to Visvesvaraya Technological University, Belzynii,
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5. Define Single Source Shortest Path Algorithm, Write Dijkestra’s slyorithiom to
find Single Source Shortest Path and apply Dijkstra’s algorithm 1o the
following graph.

v\,)' 3
"L"/""'»,
&
D 6. Define Huffman trees. Construct a Huffman tree and code for the following
data.
Symbol A B C D E
Frequency |22 13 18 16 21

Encode CABADDBADACE

Decode 110011 and 1000110001

7. Sort the given list of numbers using heapsort: 5,3,1,9,8,2,4,7
8. Write the algorithm for the bottom up algorithm to construct the heap and

construct the heap for the list 5,3,1,9,8,2,4,7.
9. Construction of the AVL Tree for the given Sequence 10 15912 13 79 45 36

= 2.

10.Explain the AVL tree with an example.
11.Write an algorithm for sort using Comparison Count and apply it for 10 159

12 13 79 45 36 22
12.Write an algorithm for sort using Distribution Count and apply it for 10 159

12 13 79 45 36 22
13.Write Harspoo’s algorithm for string matching. Find the Pattern BARBER in

the textJIM_SAW_ME_IN_A BARBERSHOP.

0
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1. Apply strassen’s algorithm for matrix multiplication to multiply the following
matrices and justify how the strassen's algorithm is better.

EEINE
D 1 2 6 5
2. Explain Binary Tree Traversals.

3. Obtain the topological sort for the graph using (1) Source Removal Method (2)
DFS Method.

e s
S

4. Apply Branch and Bound approach to solve the instance of 0/ 1 Knapsack
problem. Knapsack Capacity W=10.

Items 1 2 3 4

Weights 4 | 7| 5|3

™ Value 40 |42 | 25 | 12

5. Apply a backtracking method to solve the sum of subset problems for the
instance d=30 and s=(5,10,12,13,15,18}.

Explain N-Queens problem with an example.

Explain Decision trees for sorting and searching .

Write a note P, NP, and NP-Complete Problems.

PO
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3| 4AL22CG003 |ANANT R KULKARNI 85 4 4 20 12 24
4|4AL22CG004 |ANVESH A SHETTY 98 25 20 24 25 50
5|4AL22CGO05 |APEKSHA K 89 18 14 21 25 45
6| 4AL22CG006 |ASHWINI 96 AB 19 24 25 47
7] 4AL22CGO07 |BIBIFATIMA 85 16 20 25 24 47
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12| 4AL22CG012 |DARSHAN RAGHURAM SHETTY 86 21 18 19 249 44
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Q 4AL22CG033 |[NAGARAJ DADDI 80 20 6 15 22 40
| 34 | 4AL22CGO34 NAVEEN HIREMATH 89 25 10 24 25 | BO___
| 35 4AL22CG035 |[NIKHITH NAIK 85 10 12 18 249 39 |
| 36] 4AL22CG036 |NIRIKSHA RAI 91 16 15 21 24 | 43 |
| 37] 4AL22CG037 |[NISHCHAL 89 24 13 21 24 47
| 38|4A122CG038 PARESH PRAKASH TALEKAR 92 20 10 24 24 46__ |

39| 4AL22CG039 |PAVAN RAJ 94 25 15 25 25 50

40| 4AL22CG040 |[POOJARI SURAKSHA SURENDRA 89 21 22 25 24 48 |

41| 4A1,22CG041 |POONAM NAIR 92 20 11 25 24 a7 |

42| 4AL22CG042 |PRADEEP U NAIK 26 24 21 19 25 48 ]

43| 4AL22CG043 |PRANAMI M SHETTY 85 20 14 25 24 47

44| 4AL22CG044 |PRATHEEKSHA SHETTY 92 21 23 22 25 48

45| 4AL22CG045 |PREMKUMAR INGALE 91 19 12 25 20 42

46| 412206046 |PRIYA BHEEMARAJ WADAWADIGI 92 19 10 22 24 45

47| 4AL22CG047 |PRIYANKA IRANNA SAKHARE 85 21 10 17 25 44

48| 4A1L22CG048 |[RAKSHITHA 89 23 24 25 25 50

49| 4AL22CG049 |[RASHMI M 96 24 20 25 25 50

50| 4AL22CG050 |SAI SANKARSH N S 76 21 7 22 24 46

51| 4AL22cG051 [SANIRA GOWDAN S 91 21 17 23 24 46

52| aAL22CG052 |SEJAL RAJESH NAIK 87 16 0 25 24 45

53| 4AL22CG053 [SHAYANASHREE N 96 21 16 25 24 47

54| 4aL22cG054 |SHRUTHI N 98 25 25 25 25 50

ss| 4AL22CG055 [SNEHA DATTATRYA GOUDA 85 25 13 25 25 50

56| 4AL22CG056 [SNEHA S 92 24 23 25 25 50

57| 4AL22CG057 |SOWJANYA 8 94 24 22 25 25 50

58| 4AL22CG058 |SURAJ 94 14 10 19 25 42

59| 4A1L22CG059 |TEJESVIN R 89 21 10 19 25 45

60| 4AL22CG060 |THANVI S SANIL 96 25 23 25 25 50

61|4AL22CG061 |THIRUMALA 87 19 16 21 24 44

62| 4AL22CG062 |VAISHNAVI G 85 21 12 25 25 48
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Fourth Semester B.E./B.Tech. Degree Exnmlﬁntlon, June/July 2024

Analysis and Design of Igorlthms

‘,\

Time: 3 hrs. q}. Max. Marks: 100
Note: 1. Answer any FIVE full questions, chno'rupg 'ONE JSull question from, c{uh module.
2. M : Marks, L: Bloom’s level , C: C(ﬁujc ‘onicomes. .\,;_’
Modulex ¢ M| L C
Q.1 | a, | What is an algorithm? Explain th’c [undamentals of algorithmic, problem | 10 | L2 | CO1
solving. "‘\f‘, y
b. | Develop an algorithm to seafch an element in an array using sequcntlal 10 | L3 | CO1
search. Calculate the best kc:,;'tse worst case and average case effi iciency of
this algorithm. ¢ \V\ D '\: )
i N OR 5
Q.2 | a. | Explain asymptotic notations with example. , 10| L2 | COI1
b. | Give the general {plan for analyzing the effmency of the recursive [ 10 | L3 | CO1
algorithm. Develop recursive algorithm \to{ computing factorial of a
positive numbex JCalculate the efﬁcxency in terms of order of growth.
. \ ¥ Modiulo— 2 -
Q.3 | a. | Explain Strassen’s matrix multlphéattbn approach with ez\amMe and derive | 10 | L3 | CO2
its time complexity. & ;\A?w
b. | What is divide and conquex?\Develop the quick sort algorithm and wrlte jts | 10 [ L2 | CO2
best case. Make use Of\(th{s algorithm to sorﬁ the list of charactérs
E,X,AMPLE “Q\‘) .
A OR "9 )
Q.4 | a. | Distinguish between“decrease & conqwet ahd divide & conquer algorithm | 10 | L3 | CO2
design techmques\’émth block dlagrafﬁ’:;DeveIOp insertion soqf algorithm to
sort a list of int€gers and estimate the efﬁmency &
b. | Define topologlcal sorting. List thejtwo approachesbof fopologxcal sorting | 10 | L2 | CO2
and lllustrpte "with examples, ¢ Y » Y
LY % YModule -3 @
Q.5 | a. | Define AVL tree with an‘eXample. Give worst\case efficiency of operations | 10 [ L3 | CO3
on WYL tree. Construct dn'AVL tree of tilist of keys: 5, 6, 8, 3, 2, 4, 7
\?fdlcatmg each step- of! l?éy insertion and rotation.
b. | Define Heap. Explaul the bottom-up heap construction algorithm. Apply | 10 | L3 | CO3
heap sort to soft tl;e list of numbers, 2§9, 7, 6, 5, 8 in ascending order using
array representatxon
¢ OR
Q.6 | a. | Define 2-3 tree. Give the worst case efficiency of operations on 2-3 tree. | 10 | L3 | CO3
Build 2-3 tree for the list ¢ fkeys 9,5,8,3,2,4, 7 by indicating each step of
key insertion and node splits.
b. | Design Horspool algonthm for string matching. Apply this algorithm to | 10 | L3 | CO3
find the pattern ARBER in the text:
JIM_SAW ME A _BARBERSHOP
4 Module - 4
Q.7 | a. | Apply DijKstra’s algorithm to find the single source shortest path for given | 10 | L3 | CO4
graph Fi%Q7('\)] by considering ‘s’ as source vertex. Illustrate each step.
P 1 of 2

L4




BCS401

-

Fig.Q7(a) i

Define transitive closure. Write Warshall’s, algonlhm to compute lmnélhve

closure, Illustrate using the following dlrected graph, (Ve s

m‘}:‘\ FigQlth) o

10

L3

CO4

Q.8

OR \”

Define minimum lspannmg tree. Write KrusKal’s algorithm to find
minimum spanmng\tree Ilustrate with the fo’ilowmg undirected graph.

. Fig. QS(a)w By ¢

10

L3

CO4

Construct HuffmansTree and resulting code fof the following: ™ Xy
Character | A.’B | C { D [@& 9 \(

Probability | 0.4 ] 0.1 0.2 | 0. 1? 0,15 &

(i) Encode thé text : ABACABAD

(i) Decdle.the text : 100010111061010 e‘w, V

10

L3

CO4

Q.9

\vad o Module -5

Explain n-Queen’s problem ‘with example using backtrackmg approach.

Solve?the following mstan%e/ of the knapsaékﬁp,roblem by the branch-and-
<bound algorithm. Construct state-space tree)

Item | Weight'PValue
1 o 43| $40 "
2 "i‘? $42 e P
3 q,;s 525 | 7
4 |¥ $12 |¢

The knapsack’s capacity Wis. 10.

4 I

10
10

L2
L3

COs
COs

v OR

Q.10

Differentiate between Branch and Bound technique and Backtracking.
Apply backtracking to solve the following instance of subset-sum problem
S={3,5,6, 7} and d= 15. Construct a state space tree.

10

L3

COs5

Explain greedy ‘dpproximation algorithm to solve discrete knapsack
problem. 4

10

L2

* K ok ok %k

o
'1?-@:*
X
>
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Analysis and Design of Algorithms

BCS401

r B.E./B.Tcch. Degree Examination, Junc/July 2024

Max. Marks: 100
Time: 3 hrs. .
Note: 1. Answer any FIVE full questions, choosing ONE full question from each module.
" 2. M : Marks , L: Bloont’s level , C: Course ontcomes.
Module — 1 _ O REE:
Q.1 [a. | What is an algorithm? Explain the fundamentals of algorithmic problem | 10 | L2 | COl
solving. - :
b. | Develop an algorithm to search an element in an array using Sc.quenual 10| L3 | CO1
search. Calculate the best case, worst casc and average case cfficiency of
this algorithm.
OR -
Q.2 | a. | Explain asymptotic notations with example. _ 10 | L2 (:0]
b. | Give the general plan for analyzing the efficiency of the recursive 10| L3 | CO1
algorithm. Develop recursive algorithm for computing factorial of a
positive number. Calculate the efficiency in terms of order of growth.
Module -2 ,
Q.3 | a. | Explain Strassen’s matrix multiplication approach with example and derive | 10 | L3 | CO2
its time complexity.
b. | What is divide and conquer? Develop the quick sort algorithm and write its | 10 | L2 | CO2
best case. Make use of this algorithm to sort the list of characters:
E.X,A.M,P L E.
OR
Q4 |a. DisPinguish l'tset\\'een decrease & conquer and divide & conquer algorithm | 10 | L3 | CO2
dcsngn‘lechmques with block diagram. Develop insertion sort algorithm to
sort a list of integers and estimate the efficiency.
b. Deﬁ'nc topological sorting. List the two approaches of topological sorting | 10 L2 | CO2
and illustrate with examples. B
Module -3
Q.5 | a. | Define AVE. tree with z‘m'cxamplc. Give worst. case‘emcier_lcy of operations | 10 L3 | CO3
on AVL tree. Construct an AVL tree of the list of keys: 3, 6. 8. 3.2.4.7
- ;;dfl‘cam}l—ig each step of key insertion and rotation, o
- | Define Heap. Explain the bottom-up heap construction algori
. s gorithm. Apply | 10| L3 C
heap sort 1o sort the list of numbers 2,9, 7, 6.5. 8 ; i PP =
% 7./,06.5.8ina y i
array representation. ascending order using
Q.6 Define 2 R
. a. | Deline 2-3 tree. Give the worst case efficiency i
X of : -
Build 2-3 tree for the ljst ofkeys9.5,8 3.2 4)7‘b\.0i[r)lzr‘atm'ns on 2-3 tree. | 10 [ L3 | CO3
— 1 [ key insertion and node splits. S icating cach step of
b. | Design Horspool algorj i
: gorithm for strip ine T p
find the patiern BARBER in gt o 8 matching. Apply this algorithm 1o 10| L3 | CO3
|| JIM_SAW ME IN A BARBERSHOP
07 T —_— Module — 4
el g'zplly[ll?'ljksua.s algorithm 10 find the single source shortesy th fi
PR LFIE.QT(a)] by considering *<* ne o = iorest path for given [ 10 [ L3 [ COg
- Iby considering *s" g souree vertex. Illustrate egch step.
— ]
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! .-
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. |
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; B 3 T . Fig.Q7(a)
f - J ,L{mc transitive ciqsurc, Write Warshall’s algorithm to compute lransili?]?ﬁ 13 -
' ' closure. [llustrate using the following directed graph. f Co4
|
| |

' {

N |
L |
N B+ ]
— f Fig.Q7(b) B
| Q.8 |a.|Defi ini OR . ‘

[ | a ne minimum spanning trec. Write Kruska ) i

| mini m g . rite Kruskal's algorithm to find 10 L3 | CO4
_? | | inimum spanning tree. [llustrate with the following undirected graph. {

| |
|

i Fig.Q8(a) ‘ ,
Construct Huftman Tree and resulting code for the following: 10 L3 | col

[ Character [A[B|]C]| D] - |
[Probability | 0.4 0.1 [0.2[0.15[0.15
(i) Encode the text: ABACABAD

’ (ii) Decode the text : 100010111001010
Module -3
['10| L2 | CO3

. | Explain n-Queen’s problem with example using backtracking approach.
[ Solve the following instance of the knapsack problem by the branch-and- 10 [ L3 | CO5
bound algorithm. Construct state-space trec. v | L4992

Item | Weight Value

S

|
]
|
|
!

$12

———
————
—

| The knapsack’s ca acity W is 10.
OR

und technique and Backtracking. [ 10 | L3 | CO5 |

1IN

Diflerentiate between Branch and Bo
solve the following instance of subset-sum problem |
15. Construct a state space trec. F ]
n algorithm to solve discrete knapsack ’ 10| L2 [COS‘,‘
| / |

Q.10 l a.
, Apply backtracking to
|S= {3.5.6,7yandd =
b. | Explain greedy approximatio

PR R RS

CNECE




/ s ———— e

Re: Madam, modifications of scheme and solutions
"Nirmala CR" <nirmala.cr@gmail.com>

To: boe@vliu.ac.in

Dear Sir,

I have checked the scheme and found appropriat Kindly proceed votn further prooess
Thanks and regards

NIRMALACR

On Thu, 22 Aug 2024 at 12:57 PM, <boe@viu.ac in> wrote:
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»ﬂav ALVA'S INSTITUTE OF ENGINEERING & TECHNOLOGY
A SHOBHAVANA CAMPUS, MIJAR, MOODBIDRI - 574 225

ALVA’S DEPARTMENT OF COMPUTER SCIENCE & DESIGN

June-July 2024 Semester End Examinations (SEE) Overall Results IV Semester AY 2023-24

Result Analysis - Subject Wise - IV Semester 2023-24 (2022 Scheme)

SN Subject Sub Code | Total A+ | A B | B
+ C F AB (P = [
1_|Analysis & Design of Algorithms(Dr. Shivaprasad B]) BCSA01 — T % i = z T Mqﬁ: %
2 |Computer Graphics and Visualization(Dr. Shivaprasad BJ) BCG402 62 8 19 3 31 0 0 0 100.00 4516
3 jDatabase Management Systems(Prof. Jayanth Kumar A Rathod) BCS403 62 7 10 11 23 5 5 0 91,94 29.03
4 mbu?,mn & Design of Algorithms Lab(Dr. Shivaprasad B J) BCSL404 62 3 14 2 15 0 3 o 93.55 613
5_|Biology For Engineers(Dr. Keerthi Raj) BBOC407 62 19 23 3 14 0 1 0 98.39 70.97
6 |Universal human values course(Dr. Bharath) BUHK408 62 13 32 1 13 0 0 0 96.77 7410
7 |National Service Scheme (NSS)(Dx Suresh P §) BNSK459 39 7 0 0 0 0 0 0 100.00 100.00
8 {Physical Education (PE) (Mr. Dilip) BPEK459 23 10 0 0 0 0 0 0 100.00 100.00
9 |Discrite Mathematical Structures{Mrs. Radika / Mrs. Rashimi) BCS405A 62 11 22 6 16 3 2 0 95.16 54.84
10 |LaTex{Mr. Ramachendra H Y)| BCSL456D 62 9 1 1 1 0 0 0 100.00 96.77
Overall Total FCD FL >=9 | >=8 | >=7 | >=6 | Percentage
I¥ Sem CSD 62 25 8 3 20 51 55 87.10
20 Q&
CLASS COORDINATOR oD DEAN ACADEMICS N
H.0.D PRINCIPAL
echaotodh
Dept. of Computer Sclence and Deslan tlva's \nstirute of Engd: v msw cm
Alva's Institute of Engg. & Technolag/ Miiar, MOODIIDRY - 574 28>,
Mijar, Moodubldire - 574 223




Animm

Alva's Institute of Engineering and Technology

Dep i ien

.1 2 3 4 .5

Students' Rating Q1 Q2 Q3 Q4 Qs
No. of students 62
100.00 100.00 100.00 100.00 100.00

Indirect Assessment Attalnment Level 3 3 3 3 3

Zero ( No Ability ) 0 0 0 0 0

One ( Some Ability ) 2 3 3 2 2

Two { Adeguate Ability ) 6 7 6 7 7

Three { More than Adeguate Ability } 4 6 8 8 8
Four { High Abllity ) 50 46 45 45 45

Attamnment Level 1: 50% students rated more than or equal to 50% of maximum marks
Arzamment Level 2: 60% stadents rated more than or equal to 50% of maximum marks
Atrtainment Level 3: 70% students rated more than or equal to 50% of maximum marks

Questionaries on Course End Survey
.1 Understand the notaion of an algorithum, asymptotic notations and divide and conquer.
2 Analyze the recursive and non-recursive algorithum and divide and conquer .
-3 Understand the algorithum design techniques using greedy method .
0.4 Understand the algorithum design techniques using dynamic programming.
0.5 explain the algorithum design techniques using backtracking, bracnch and bound and NP Comp]lete and NP Hard Problems.




COURSE OUTCOMES (COs) ASSESSMENT MATRIX

Alvs's Institnte of Engineering &nd Technology, Moodbidri

Despartment of Computer Science & Design

Acedemic Year: 2023-2¢
Course Name & Course Code: Anahsis & Desaen of Algorithum / Aftamment Level 1 50% studenis rated mars than or egual id 50% of maomum matks
Facnlty Kame: Dr. Shivanrasad BJ co Attainmant Laval 2. 30% students rated more than or equz! 1o 50% of maxmum marks
| f CO Attainment - Direct Attainment | CO Attainment Artainmant Level 3. 70%, students rated more than or ecusl to 50% of maximuam marks
e o Total Indirect L
Cos ] ent A ent Attainment Note:
- Direct Total Attainment Direct = (Weightage* Formative
Asscssment)+Weightage* Summative Asscssment) Weightage for
. § 3 2 2.50 3 2.55 Formative Assessment = 50%; Weightage for Summative Assessment
=50%
2 3 2 2.50 3 2.55
i = (Weightage*Total Attaiinment
-3 3 2 N : CO Attainment = (Weightag : .
2.50 3 2.55 Direct}H{ Weightage*CO Atminment Indirect) Weightage for Total
Average 2.50 3 L 255
Faculty Name & Signature: HOD Signature:

Total Attainment Direct

CO Attainment Indirect

€O Attainment Total




FROGRANNXET OTTCONT & FROGRAMNME SFECIFIC OUTOOME ASSESSMENT MATRIX

Ala's Institute of Engineering and Technology, Moodbidri

Department of Computer Science & Desien

Aoupemne Yea— dTTxI<
Coumse ¥ e == & Dot X AsTee
Coamse Cnde ROS=TT !
Faoxry N or Sveowsas 3 !
Q0 P01 P02 | U.D..u h 3& _ Bw _ PO6 . PO7 POS PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
X 3 3 1 1 3 1 - ———— ===
= S 3 1 u ! | | 1 3 1 PO Attainment Chart
3 2 = 3 t ! | 1 3 1 T,
- = 2 g ] 1 1 3 1 £
AVG I3 P 18T i | | 1 3 1 3 . - B
el B :
S Seomm PIm = _-ll lm Sm— e e gy — Iadcatml exd | O llalll..m LiSe-dong PSO1 PSO2 PS03 LR L0
| |
w m ééééééééééé PO PSO] PSR PSO3
T = > == == 14 Css css = | [} ] 0 0 0 0.84 2.5 0.84 o
e Ty = 16T 1 1 c | o 0 0 0 0 1 3 1 1] o
ST T— = === 143 CES | os=s | o i 0 0 0 (] 0 0.86 2.55 0.86 0
PO Attainment Calculation Direct
== = s=——==— Tomae 31 PO2 ¢ PO3 | ! P0S | Pos | Po7 | POS8 PO9 PO10 PO11 PO12 | PSO1 | PSO2 | PSOR
= - = =3 Z3 osx 05 D 0 ] 0O | o 0 0 0 0.84 2.5 0.84 0
= = 157 z= c 3= 0.5 0.5: 0 | o | 0 0 0 0 0.84 2.5 0.84 0
E" > =7 15T T Z3 D 0.8s 0 | 5] | 3] 0 0 0 0.84 2.5 0.84 0
- =1 283 167 25 0= 052 0 i o | 5] 0 0 0 0.84 2.5 0.84 0
Te=rrr=f Srx —> zz= £&7 2 1% 232 232 0 | 0 | o 0 0 0 2.52 7.5 2.52 0
[ e p—— 7 = = 3 3 0 | 0 ] 0 0 0 0 3 9 3 0
= = > =T <3 == == &2 E< 00 =0 000 | 002 | 000 | 000 0.00 0.00 84.00 83.33 84.00 0.00
= =01 P02 PO3 PO4 POS | PO6 | PO7 | POS | PO9 | POI10 | PO11 | POI2 | PSOT | PSA2 | PSOA
S 3= 223 1s oss oss o _ o _ o _ 0 o o 0.84 25 0.84 0
PO Attainment Calculation Indirect SES e e AR
= - B B 1 1 [ 0 0 0 0 1 3 1 0
= 1 [ z = 1 1 o | o 0 0 0 0 1 3 1 0
3 I [ z 2 3 1 [ 0 0 0 0 0 1 3 1 0
N - = = = 3 1 0 ] 0 0 0 0 0 1 3 1 0
TVegi=i Som —> | 7 z s 2 3 o | [5) 0 0 0 0 3 9 3 0
¥ox Wmgre —— > ] z B B El 3 i ) i 0 0 Q 0 0 3 9 3 0
= n rrag ) meco 0000 oD oo | oo | 6o | 000 000 | 000 0.00 0.00 100.00 | 100.00 100.00 0.00
20 acmmed| PO3I FO2 FO3 PO4 | POS5S | mOm | Po7 | PO8 | PO9 PO10 | PO11 | PO12 | PSO1 | PSSO | PS03
Crade | 23¢ 257 167 1 1 I ] 0 ] 0 | 0 0 Q 1 3 1 1]
y A %
| Farxcy Xg—me b
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\“'.é‘))LVA’S INSTITUTE OF ENGINEERING & TECHNOLOGY

-~ £ A Unit of Alva’s Education Foundation (R)
- @..': (Affiliated to Visvesvaraya Technological University, Belagavi.

-,
AL roved by AICTE, New Delhi & & Recognized by Government of Karnataka)
mummm vana Campus, Mijar, Moodbidri- 574 225, Mangalore, D.K., Karnataka State.

!Accredited bx NAAC with A+ Gradez

DEPARTMENT OF COMPUTER SCIENCE AND DESIGN
4th Semester (2023-24)
Bright Students List

Sr.

No USN Name

01

4AL22CG004

ANVESH A SHETTY

02

4AL22CGO020

GOUSIYA G

03

4AL22CG032

MOUNASHREE D P

04

4AL22CG034

NAVEEN HIREMATH

05

4AL22CG048

RAKSHITHA

06

4AL22CG049

RASHMI M

07

4AL22CGO0S5

SNEHA DATTATRYA GOUDA

08

4AL22CG056

SNEHA S

09

4AL22CG0S7

SOWJANYA S

10

4AL22CG060

THANVI S SANIL

AR
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é ,f‘ A Unit of Alva’s Education Foundation (R)
‘.‘-@5’ (Affiliated to Visvesvaraya Technological University, Belagavi.

roved by AICTE, New Delhi & & Recognized by Government of Karnataka)
AL vana Campus, Mijar, Moodbidri- 574 225, Mangalore, D.K., Karnataka State.

Education'
(Accredited bx NAAC with A+ Gradc!

DEPARTMENT OF COMPUTER SCIENCE AND DESIGN
4th Semester (2023-24)

Weak Students List

Sr.
No

USN

Name

01

4AL22CG003

ANANT R KULKARNI

4AL22CG013

DARSHAN S GOWDA

03

4AL22CGO015

DHANUSHREE N

04

4AL22CGO017

DRUSHYA HEGDE D

05

4AL22CGO018

FAHAD UMAR FAROOQ

06

4AL22CG025

KARTIK MYAGERI

07

4AL22CGO031

MOHAMMED IRFAN

08

4AL22CG033

NAGARAJ DADDI

09

4AL22CGO035

NIKHITH NAIK

10

4AL22CG045

PREMKUMAR INGALE




