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Syllabus ?

CA4CRT10 - Design and Analysis of Algorithms (Core}
Theory:4 hrs. per week
Credits:4
Unit 1: (12 hrs.)

Introduction, Definition of Algorithm, Algorithm design techniques, Algorithm Analysis, performance analysis - space
complexity, time complexity, Best, Worst, And average case complexity.

Unit 2 (14 hws.)

Divide and Conquer General method, Binary search, finding the maximum and minimum, merge sort, quick sort,
performance measurement of quick sort, Sslection, Strassen%u2{19s matrix mudtiplication.

Unit 3 {18 hrs.)

Greedy Algorithm General Characteristics of greedy algorithms, Problem solving using Greedy Algorithm - Knapsack

problem, Minimum Spanning trees (Kruskal%u2019s algorithm, Prim%u2019s algorithm}.

e

e

Unit 4: (16 hrs.)

Dynamic programming The general method, multistage graphs, all-pairs shortest path, Single source shortest path, 0/1
Knapsack problem, Traveling Sales person probiem.

Unit 5: {12 hrs)

Basic traversal and search techniques - BFS and traversal, DFS and traversal, Bi-connected components and DFS,
Backtracking General method, 8-queens problem, Sum of subsets problem, Graph colouring, Hamiltonian cycles.

Book of study:

1. Ellis Horowitz, Sartaj Sahni, Sanguthevar Rajasekharan, Computer algorithms/C ,Second Edition, Universities
Fress.

References:

1. Anany Levitin- Introduction to design and analysis of algorithms, Third Edition, Addison Wesley Low price edition.

2. Richard Neapolitan & Kumarss Naimipour, Foundation of Algorithms using C Pseudocode, Third edition, Jones And
Bartlett Publishers



Course Outcome
Upon completion of this course, students will be able to do the fol lowing

CO 1 : Demonstrate algorithm design techniques

CO 2 Summarize the recursive methods of divide and conquer strategy
CO 3 : Practice Greedy approach for problem solving

CO 4 : Use dynamic programming _

CO 5 : Identify applications of backtracking
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Course Plan

Slno  Date | Hour Module Topic Name Topic Description
1 | 04-12-2023 @ 4 1  Introduction to algorithms Intro to algorithms
2 | 05-12-2023 | 5 1 Algorithm Definition Definition of algorithm
3 07-12-2023 | 4 1 Performance analysis Performance Analysis ﬁ|
4 07-12-2023 | 6 1 Complexities _ Space Complexity Intro
5 0 08-12-2023 | 1 1  Space complexity Space complexity
6 @ 08-12-2023 | 6 1  Complexity Time Complexity
7 1 11-12-2023 | 4 1 [Space Complexity Space Complexity
8 | 12-12-2023 | 5 1  [Time complexity Time complecity
9 | 14-12-2023 | 4 1  Asymptotic notation Asymptotic notation
10  15-12-2023 | 6 1  Big Oh, Big Theta, Big Omega Notations in Detail
______ 11 | 18-12-2023 1 4 1 Asymptotic notaion Asymptotic notation :
1211912203 | 5 | 1 gif;ggmm L & Little Oh, Lil Theta, Lil |, sq1GNMENT 1 & Little Notations |
13 20-12-2023 | 3 2 ~ DDivide and conquer Divide and conquer
14  05-01-2024 | 5 2 Finding the maximum and minimum Finding the maximum and minimum
15 06-01-2024 | 1 2 |Merge sort Merge sort
16 08-01-2024 | 2 2 Quick sort Quick sort )
17 | 08-01-2024 | 4 2 |Selection sort Selection sort
_ 18 |12-01-2024 | 1 2 |Strassens Matrix Multiplication - Strassens Matrix Multiplocation
19 | 15-01-2024 | 4 2 Problem on Matrix Multiplication Detailed example
200 | 17-01-2024 | 6 3  Knapsack Problem Knapsack problem
21 19-01-2024 @ 1 3 Prims algorithm Prims algorithm.
22 0 22-01-2024 | 1 3 Kruskal Algorithm Kruskal Algorithm
23 23-01-2024 | 5 4  Multistage graphs Multistage graphs N
2430012024 | 5 4 |ASSIGNMENT 2 & Al pairs shortest paths gafE;GNMENT e
WZS L 02-02-2024 | 1 4  Single source shortest paths _Single source shortest paths .
2 05022024 | 4 | 4 ASSIGNMENT3 & O/l Knapsackproblem o HVENT S ATk |
27 06022024| 5 |4 TSP TSP o
28 | 08-02-2024 | 4 5 |BFS & DFS Bfs and dfs
29 12-02-2024 | 4 5  [Bi connected component and dfs Bi connected components
30 | 16-02-2024 | 1 5 Queens problem & graph coloring 8 queens and graph coloring M
'''''''''''' 31 16-02-2024 | 6 5 Hamiltonian cycle Hamiltonian cycle
32 | 27-02-2024 | 5 5 |ASSIGNMENT 4 & Backtracking ASSIGNMENT 4 & General method
33 | 29-02-2024 | 4 5  Backtracking Introduction to backtracking
34 | 01-03-2024 | 1 5  Sum of subset Algorithm of sum of subset |
35  12-03-2024 | 5 5 |Sum of subsets Algorithm of sum of subsets '
36 | 12-03-2024 | 6 5 8 queens problem Algorithm of 8 queens problem
37 | 13-03-2024 ¢ 3 3 8 queens problem Algorithm of 8 queens problem i
38 | 14-03-2024 | 4 5  Graph coloring Algorithm of graph coloring
39 | 15-03-2024 | 3 5  Graph coloring Algorithm of graph coloring
40 | 18-03-2024 | 4 5  Hamiltoniaan cycle Algorithm of Hamiltonian cycles i
41 | 19-03-2024 | S 5  ASSIGNMENT 5 & Advanced Concepts ASSIGNMENT 5 & Advanced Concepts
42 | 19-03-2024 5 5  Backtracking Examples Examples on Backtracking
43  19-03-2024 | 6 5  Backtracking Examples More examples on backtracking




Subject Coverage

Slno  Date  Hour Topic Name Topic Description . Mode of Instruction |
1 12023-12-04: 4 Introduction to algorithms Intro to algorithms Lecture !
2 12023-12-05 5 Algorithm Definition Definition of algorithm Lecture i
3 12023-12-07. 4 Performance analysis Performance Analysis Lecture
4 12023-12-07 6 [Complexities Space Complexity Intro Lecture
' 5 2023-12-08 1 Space complexity Space complexity Lecture
6 2023-12-08. 6 Complexity Time Complexity Lecture
;'m? 2023-12-11 4 Space Complexity _Space Complexity Lecture
8 2023-1 2-12| 5 [Time complexity Time complecity Lecture
9 2023-12-14 4 Asymptotic notation Asymptotic notation Lecture
10 12023-12-15| 6 Big Oh, Big Theta, Big Omega Notations in Detail Lecture
11 [2023-12-18) 4 Asymptotic notaion Asymptotic notation Lecture
12 12023-12-19, 5 Little Oh, Lil Theta, Lil Omega Little Notations Lecture ‘
13 2023-12-20 3  Divide and conquer Divide and conquer Lecture
14 12024-01-05 5 |Finding the maximum and minimum _|[Finding the maximum and minimum Lecture
15 12024-01-06. 1 Merge sort Merge sort Lecture
16 2024-01-08] 2 Quick sort Quick sort Lecture
17 2024-01-08 4 Selection sort Selection sort Lecture
18 12024-01-12 1 Strassens Matrix Multiplication Strassens Matrix Multiplocation | Lecture
19 12024-01-15. 4 [Problem on Matrix Multiplication Detailed example Lecture
20 2024-01-17| 6 Knapsack Problem Knapsack problem Lecture
21 12024-01-19 1 Prims algorithm Prims algorithm. Lecture l
""""" 22 |2024-01-22| 1 Kruskal Algorithm Kruskal Algorithm Lecture
23 |2024-01-23| 5 Multistage graphs Multistage graphs Lecture
24 12024-01-30 5 All pairs shortest paths All pairs shortest paths Lecture
25 12024-02-02 1 Single source shortest paths Single source shortest paths Lecture
26 12024-02-05. 4 0/1 Knapsack problem 0/1 Knapsack problem Lecture
27 12024-02-06, 5 [TSP TSP Lecture
28 2024-02-08 4 BFS&DFS Bfs and dfs Lecture
20 12024-02-12° 4 Biconnected component and dfs Bi connected components Lecture
30 12024-02-16| 1 Queens problem & graph coloring 8 queens and graph coloring Lecture
31 12024-02-16, 6 Hamiltonian cycle Hamiltonian cycle Lecture
32 12024-02-27| 5  Backtracking General method Lecture
33 "2024-02-29 | 4 Backtracking Introduction to backtracking Lecture
34 12024-03-01| 1  Sum of subset Algorithm of sum of subset Lecture
_________ 35 12024-03-12| 5 Sum of subsets Algorithm of sum of subsets Lecture
36 [2024-03-12| 6 8 queens problem Algorithm of 8 queens problem :_hLecture
37 12024-03-13| 3 8 queens problem \Algorithm of 8 queens problem Lecture
38 2024-03-14) 4 Graphcoloring Algorithm of graph coloring Lecture
39 12024-03-15, 3  Graph coloring Algorithm of graph coloring .Lecture
40 12024-03-18. 4 Hamiltoniaan cycle Algorithm of Hamiltonian cycles Lecture i
41 12024-03-19 5 Backtracking Examples Examples on Backtracking Lecture '
42 12024-03-19| 5 Advanced Backtracking advanced Lecture
43 2024-03-19) 6 Backtracking Examples More examples on backtracking Lecture




SAINTGITS COLLEGE OF APPLIED SCIENCES
KOTTAYAM, KERALA

Model Examination, February 2024

PG Department of Computer Applications & Al, Semester 4

Design & Analysis of Algorithms
CSCRTO09
Total: 80 marks Time: 3 hours

Section A
Answer any /10 questions. Each question carries 2 marks.
|. Define algorithm.
2. What is best case complexity?
3. What is knapsack problem?
4. State Principle of Optimality
5. Define TSP.
6. Explain the method of Kruskal’s algorithm.
7. What is spanning tree?! Give an example.
8. What are the featurés of dynamic programming?
9. Describe binary search method.
10. What is space complexity?
I'l. Discuss the part of partitioning algorithm in quick sort.

2. What is recursion?

(10 x 2 =20 Marks)

Section B

Answer any 6 questions. Each question carries 5 marks.
13. Explain the characteristics of an algorithm.
' 14. Explain time complexity and space complexity.

I5. Briefly explain different algorithm design techniques.

I6. What is single source shortest path? Explain with an algorithm.




I7. Discuss with justification that Strassen’s matrix multiplication brings the improvement
over the ordinary matrix multiplication method.

|8. Explain all pairs shortest path with an algorithm.

I9. Compare linear search with binary search using suitable examples.

20. State greedy knapsack algorithm.

21. Explain the role of various data structures in algorithm.

(6 x 5 = 30 Marks)

Section C

Answer any 2 questions. Each question carries |15 marks

22. What is minimum cost spanning tree? Expléin prim’s algorithm with suitable
example.
23. Given the list of numbers {14, 24, 27, 34, 36, 46, and 56}. Use Binary search algorithm

to check whether the number 46 present or not.
24. Explain BFS and DFS with suitable examples.

25. Define backtracking. Write any one algorithm of backtracking.

(2 X 15 = 30 Marks)

[Scan QR code for Answer Key]




SAINTGITS COLLEGE OF APPLIED SCIENCES
KOTTAYAM, KERALA

e Model Examination, February 2024

P —

10.

11.

12.

13.

14.

PG Department of Computer Applications & Al, Semester 4

Design & Analysis of Algorithms - ANSWER KEY
CSCRTO09

Total: 80 marks Time: 3 hours
Section A

Answer any 10 questions. Each question carries 2 marks.

Algorithm: A step-by-step procedure or set of rules to solve a problem or perform a task.

. Best case complexity: The minimum amount of time or space required by an algorithm when

provided with the most favorable input.

Knapsack problem: A combinatorial optimization problem that involves selecting items to
maximize the total value within a limited capacity.

Principle of Optimality: In dynamic programming, it states that an optimal solution to a
problem contains optimal solutions to its subproblems.

TSP (Traveling Salesman Problem): A classic optimization problem where the goal is to find
the shortest possible route that visits each city exactly once and returns to the original city.
Kruskal’s algorithm: A greedy algorithm for finding the minimum spanning tree of a
connected, weighted graph by iteratively adding the shortest edge that does not form a cycle.
Spanning tree: A subgraph of a connected, undirected graph that is a tree and includes all the
vertices of the original graph. Example: Consider a graph with vertices A, B, C, and edges
AB, AC, BC. A spanning tree could be AB, AC.

Features of dynamic programming: Optimal substructure, overlapping subproblems, and
memoization or tabulation.

Binary search: A search algorithm that finds the position of a target value within a sorted
array by repeatedly dividing the search interval in half.

Space complexity: The amount of memory required by an algorithm to execute as a function
of the input size. :
Quick sort partitioning: It involves selecting a pivot element and rearranging the array such
that all elements less than the pivot are placed before it, and all elements greater than the
pivot are placed after it.

Recursion: A programming technique where a function calls itself in order to solve smaller
instances of the same problem.

Section B:

Characteristics of an algorithm: Finiteness, definiteness, input, output, effectiveness, and
generality.
Time complexity: Measure of the amount of time an algorithm takes to complete as a

* function of the input size. Space complexity: Measure of the amount of memory an algorithm
uses as a function of the input size.

Algorithm design techniques: Divide and conquer, dynamic programming, greedy algorithms
backtracking, and brute force.

Single source shortest path: The shortest path from a source vertex to all other vertices in a
graph. Example algorithm: Dijkstra's algorithm. '

15.

16.

3




13

18.

19

20.

211

22,

23,

24.

25,

Strassen’s matrix multiplication: Improves over ordinary matrix multiplication by reducing
the number of scalar multiplications. '
All pairs shortest path: Finding the shortest path between all pairs of vertices in a graph.
Example algorithm: Floyd-Warshall algorithm.

Comparison of linear search and binary search: Linear search scans sequentially, while binary
search halves the search space at each step. Example: Searching for a number in an ordered
list.

Greedy knapsack algorithm: A method for solving the knapsack problem by sclecting items
based on their ratio of value to weight until the knapsack is full.

Role of data structures in algorithms: They facilitate efficient storage and manipulation of
data, impacting the algorithm's performance.

Section C:

Minimum cost spanning tree: A spanning tree of a weighted graph with the minimum
possible total edge weight. Prim’s algorithm constructs this tree by adding edges of minimum
weight.

Binary search algorithm: Given a sorted list, it repeatedly halves the search interval until the
target element is found or the interval is empty.

BFS (Breadth-First Search) and DFS (Depth-First Search): Graph traversal algorithms. BFS
explores neighbor nodes before moving to the next level, while DFS explores as far as
possible along each branch before backtracking.

Backtracking: A technique for systematically exploring all possible solutions to a problem by
incrementally building candidates and abandoning partial solutions that cannot fulfill the
conditions. Example algorithm: N-Queens problem.

(2 X 15 = 30 Marks)

[Scan QR code for Answer Key]
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(exactly as given in tl}g‘question paper)

SRR e s S i s A S TR Semester L\ .................................
Course Title & CodeDfpgw\&;\[\&bg"é&Amb\“ﬁTotal No. of Page written Q/
Q. No.| Mark | Grade Wt. Gr. Point Q. No.| Mark | Grade Wt. Gr. Point

1 21

<~ | 2 22

3 23

4 24

5 25

6 26

7 27

8 28

9 29

10 30

11 | 31

12 ' 32

13 33

14 34

15 35

16 36

17 37

-’ | 18 38

19 39

20 40
Teachers Feedback Total WGP

g e Total Marks: | Tota] Weight:
GPA (WGP/ Total Wt.):

Date of Examination : (LO\Q- 1Y Class:| Yh(A 4y
Room No. PR 20 Register No. (in figures): 2 2 L) R

(in words): | v Mee | Aue |O\G3H:

(See instructions to the candidates overleaf)

Invigilator Code ﬁ
Class Roll No. Crl ..................... & Signature W
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Internal Exam Marks

Roll No | University Register Number Name of student MODEL EXAMINATION[80]
01 220021086575 A ADINATH 60
02 220021086576 AADHIL S 13
03 220021086577 AARON K J1JO 18
04 220021086578 ABHINAND M A 25 _
05 220021086579 ABHINAVGOPAN 44 B
06 220021086580 ABHIRAM SREEKUMAR 24 {
07 220021086581 ABIN ABRAHAM KOTTANIPRAL 59
08 220021086582 '/ABRAHAM J ALAMPALLIL 35
09 220021086583 ADITHRAJ N 70
10 220021086584 AKHIL VARGHESE 21
12 220021086585 ALBIN SIBY 33
14 220021086587 ALVIN BAIIU 15
15 220021086588 ALWIN JOSE 30
16 220021086589 AMAL JAYAKUMAR 3
17 220021086590 AMITH K SAJT 37
___________ 18 220021086592 ANAGHA LAKSHMI B 59
19 220021086593 ANFAS P HANISH 3 i
20 220021086594 'ANJANA SAJIKUMAR 63 i
21 220021086595 ANTOS BLJU 9 |
22 220021086596 ARCHANA S NAIR 75
________ 23 220021086597 ARPITHA ASOKAN 62
24 220021086598 ARTHANA PRADEEP 43
25 220021086599 ATHIRAP S 31
26 220021086600 ATHUL S. KRISHNA 56
27 220021086601 ATHULYAANIL | 58
_______ 28 220021086602 B SREELAKSHMI i 28
29 220021086603 BILEENA VARUGHESE 40 T
30 220021086604 CHERIAN T THAYIL 63
3] 220021086605 DEVANANDHA S 65 —
32 220021086606 DIANA REEBA BENJAMIN 73
33 220021086607 EMIL SUNNY 51
34 220021086608 FARHAN SIYAD 30
35 220021086609 'GAYATHRI MANOI 66
36 220021086610 GEETHIKA A 42
37 220021086611 GEORGE RIGIN JAMES 28
|38 220021086612 JESWIN SEBASTIAN 18
39 220021086613 JOE THOMAS 28
40 220021086614 JOHIN JOHN 10 B
4] 220021086615 JOSHILY MARY JOSE 72
42 22140623 JUSTIN JOY 44
43 220021086616 KARTHIK P NAIR B 45
44 220021086617 KARTHIK SUDARSANAN 63
45 220021086618 KRISHNA MURALI A
46 220021086619 LEVIN MATHEW ABRAHAM 15
48 220021086621 MUHAMMED AMEEN 32
___________ 49 220021086622 NANDANA ANIL 80
______ 50 220021086623 NANDHANA K MANOJ 80
51 220021086624 NEERAJA RAJESH 75
52 220021086625 NILA CHANDANAT S 66
53 220021086626 NIRAJ P NITIN 15
54 220021086627 NIYA ANN JACOB 43
55 220021086628 " 'OHMDHIRDHE 77 =
56 220021086629 PRAJUL TOM 55
57 220021086630 RAHUL M 40
58 220021086631 RAICHEL KARUKANCHERIL THOMAS 79
59 220021086632 RAKESH 50
60 220021086633 RICHARD CHRISTY PINSON 44
61 220021086634 SAJU P VARGHESE 30
62 220021086635 SIVARAM.D.KUMAR 1
63 220021086636 SREEHARI CS 50
64 220021086637 - 80

SREELAKSHMIN J




Roll No | University Register Number Name of student MODEL EXAMINATION|[80]
65 220021086638 STEPHEN MATHEW K M - 60 )
66 220021086639 SUMI SUSAN JOSE 61 |
67 220021086640 VARSHA S 68 .
68 220021086641 VYSHNAVIPT 3
69 220021089078 AKSA ABI 52 _
70 ROHAN GEO PHILIPS &




Model Examination Marks

Semester : IV Programme: BCA
Subject with Code: CS4CRT09 Design & Analysis of Algot Faculty: Arun Padmanabhan [AP]

QNo Course Outcomes (COs)

Roll .
No | Register No Name MaxMarks | €01 | co2 | co3 | coa | cos

Cco Maximum Marks
Total Marks 21 17 26
13

1 | 220021086575 A ADINATH
2 | 220021086576 |AADHILS
3 | 220021086577 AARON KJUO
4 | 220021086578 [ABHINAND MA.
5

6

7

220021086579 ABHINAV GOPAN
021086580 AM SREEKUMAR |
220021035531 ABIN ABRAHAM KOTTANIPR

8 | 220021086582 |ABI MPALLIL | 35
220021086583 ADITHRAJN
| 220021086584 |AKHIL VAR HESE = e
220021086585 |ALBIN SIBY
12 | 220021086587 |, AMVINBAUWL T e
13 | 220021086588 |ALWIN JOSE
14 | 220021086589 |AMAL ] JAYAKUMAR _
15 | 220021086590 [AMITH K SAJI
16 | 220021086592 ANAGHA LAKSHMI B
17 | 220021086593 ANFASPHANJSH
18 | 220021086594 i\NfANA;SAMUMAR
19 | 220021086595 [ANTOS BIJU
20 | 220021086596 ARCHANASNAIR |
21 | 220021086597 |ARPITHA ASOKAN
22 | 220021086598 |ARTHANA PRADEEP | 6 | 13
23 | 220021086599 |ATHIRAPS
24 | 220021086600 |ATH ULS. KRISHNA T [asgere
25 | 220021086601 ATHULYAANIL

26 | 220021086602 |B SREELAKSHMI
27 | 220021086603 BILEENAVARUGHESE
228 gMﬁOSEGO«Q @HER_I&N,.E?[-IAX&_ T
29 | 220021086605 |DEVANANDHA S
30 | 220021086606 DIANA REEBA BENJAMIN | 73
31 | 220021086607 [EMIL SUNNY
32 | 220021086608 |FARHAN SVAD. - T
33 | 220021086609 GAYATHRI MANOJ
34 | 220021086610 | A
35 | 220021086611 GEORGERIGINJAMES
36 | 220021086612 [JESWIN SEBASTIAN
37 | 220021086613 [JOE THOMAS
38 | 220021086614 JOHIN JOHN
39 | 220021086615 [JOSHILY MARY JOSE
40 | 220021086616 |KARTHIKP T AR
41 | 220021086617 KARTHIKSUDARSANAN
42 | 220021086618 |KRISHNA Mugatl
43 | 220021086619 |LEVIN MATHEWABRAHAM
_44 | 220021086621 |MURAM MEDAMEEN |
45 | 220021086622 |NANDANA ANIL
| 46| 220021086623 |NANDHANA KMANO) |
47 | 220021086624 [NEERAJA RAJESH
_48 | 220021086625 |NILA CHANDANATS
49 | 220021086626 [NIRAJP NITIN
50 | 220021086627 |NIYA AN NJACOB
51 | 220021086628 |OHMDHIRDHE
52 | 220021086629 |PRAJULTOM =

r—w:{
=l2lo




Semester : |V

Subject with Code: CS4CRT09 Design & Analysis of Algor

Model Examination Marks

Programme: BCA

Faculty: Arun Padmanabhan [AP]

Roll
No

Register No

Name

QNo

Course Outcomes (COs)

Max Marks

€01 | co2 [ co3 | coa | cos

co

Maximum Marks

Total Marks

21

17

26 32

220021086575 [A ADINATH

220021086576 |AADHILS _

9

22_0021086577

AARON K JI.I‘O

220021086578

ANDMA »iQuﬁrgw“mH'I“

11 )

e

13 16 - 11

""f”5l¢'

" 220021086579 ABHINAV GOPAN

0021086580 |ABHIRAM SREEKUMAR

220021086583

220021086581 JABIN ABRAHAM KOTTANIPR” "
| 2200210865 B T
ADITHRAI N

=

220021086584 |/

KHIL VARGHESE

11

220021086585 |ALBIN SIBY

220021086587 |

\LVIN BAIY

S e e

13

220021086588

14

ALWIN JOSE

220021086589 |Al

15

220021086590

AMITH K SA)I

-::@20@1686'_@2. |ANAGHA LAKSHMIB

17

220021086593

ANFAS P HANISH

18

220021086594

ANJANASAIKUMAR | 78

19

220021086595 |ANTOS BIJU

350

220021086596 |ARCHANASNAR |

21

220021086597

221

ARPITHA ASOKAN

220021086598

ARTHANA PRADEEP

23

220021086599 ATHIRA PS

2]

220021086600 |

25

220021086601

261

220021086602 |

27

220021086603

28

| 220021086604 |C

29

220021086605

DEVANANDHA S

30 |

220021086606

|DIANA REEBA| BENJAMI

T

‘ ;g\%’S c =

31

220021086607

EMIL SUNNY

221

2200’210866&84

FARHAN SIYAD

?&p&,QIiW“'fl'?”W

7

33

220021086609

34

220021086610

GAYATHRI AOJ
GEETHIKA A

35

220021086611

GEORGE RIGIN JAM ES

36

220021086612

JESWIN SEBASTIAN

37

220021086613

38

220021086614 |1C

JOE THO MAS

39

220021086615

40 |
41

g}gbg?&ﬂgﬁﬁlﬁ

|KARTHIK P NAIR

220021086617

47 ]

220021086618

KARTHIK SUDARSANAN
KRISHNA MURALI

43

220021086619

44 |

220021086621 |MUHAMMED AMEEN [ =

45

220021086622

NANDANA ANIL

E46§ﬁ

220021086 623

NANDHANAK MANOJ |

47

220021086624

48

NEERAJA RAJESH

220021086625 |

49

220021086626

NIRAJ P NITIN

| 50

220021086627 |NIYA ANN JACO

51

220021086628

OHMDHIRDHE

220021086629 [PRAIGLTOM [




220021086630
54 | 220021086631
55 | 220021086632 |RAKESH
220021086634 |SAJU P VARGHESE
| 220021086635 |SIVARAM.D.KUMAR
SREEHARI CS
STEPHEN MATHEW KM
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Marks For Assignments

Roll Ass;gnment| Assignment Assug,nment| Assignmenté Assignmentz
'No BUMEACE Name of student | “Eo0” T s00) | 31500 | 41500 | 515001
01 admath bc32225@sa1n‘gglts org A ADINATH 5 | 5 5 s | 5 |
| AADHIL S =L - 5 5 . 5
03 | aaronk] bca2225@samtglts org AARON K JIJO 5 5 5 5 | 5 !
| abhinand bca2225@saintgits.org ABHINAND M A 5 5 5 5 ! 5 |
 abhinavg.bca2225@saintgits.org ABHINAV GOPAN 5 ! 5 5 5 5
ABHIRAM ' |
06 abhirams. bca2225@samtg1ts org.m SREEKUMAR 5 . 5 5 5 3
_| ........ T ADRAL A ——tT T 5 |
M.OT | abinak.bca2225@saintgits.org 1 TTANIPRAL 5 = 5 5 5 5 B
: Lo ABRAHAM J
08 = abrahamj.bca2225@saintgits.org |,y ANfPALLIL 5 5 5 5
09 adithraj.bca2225 @saintgits.org ADITHRAJN 5 5 5 5
10 akhilv. bca2225@saintgits.org AKHIL VARGHESE 3 3 5 5
12 albins.bca2225@saintgits.org  ALBIN SIBY 5 5 5 5
_____ 14 alvinb.bca2225@gaintgits.org  |ALVIN BAIJU &) 5 5 5
15 | alwinj.bea2225@saintgits.org ALWIN JOSE 5 I 5 ! 5 5
16 | amaljbca2225@saintgits.org  AMAL JAYAKUMAR 5 : 5 5 5
17 | amithks.bca2225@saintgits.org_ AMITH K SAJI 5 5 |_ 5 5
18 | anaghalb.bca2225@saintgits.org gNAGHA LAKSHMI 5 5 l 5 5
19 anfasbeaz223@saintgits.org__ ANFAS P HANISH 5 5 | s 5
; s ANJANA :
20  anjanas.bca2225@saintgits.org g A Tk UMAR 5 5 5 3
21 antos.bca2225@saintgits.org |ANTOS BIJU 5 5 5 5
"2 | “archanas bca2225@saintgits.org ARCHANA S NAIR 3 3 3 5.
23 arpithaall bea2225@saintgits.org ARPITHA ASOKAN 3 5 5 5
ARTHANA
24 | arthanap.bca2225@saintgits.org np A DEEP 5 5 5 3
25 | athiraps.bca2225@saintgits.org ATHIRAPS 5 5 5 3
26 " athulsk.bca2225@saintgits.org  ATHUL S. KRISHNA 5 | 5 5 5
27 | athulyaa.bca2225@saintgits.org |ATHULYA ANIL 5 i 5 5 5
______ 28 | sbbca2225@saintgits.org B SREELAKSHMI 5| 3 5 5
b o BILEENA |
29 il bileenav.bca2225@saintgits.org VARUGHESE 5 5 5 5
130 | cheriant.bca2225@saintgits.org  CHERIAN T THAYIL 5 5 5 5
31 ds bea2225@saintgits.org  DEVANANDHA S 5 5 5 5
' . - DIANA REEBA .
32 | dianarb.bca2225@saintgits.org pEATAMIN 5 ! 5 5 5
33 emils.bca2225@saintgits.org _EMIL SUNNY 5 5 1 5 5.
34 farhans.bca2225@saintgits.org FARHAN SIYAD 5 4 5 5
'35 gayathribca2225@saintgits.org GAYATHRI MANOJ 5 5 5 5
36 | geethika.bca2225 (@saintgits.org GEETHIKA A S 5 5 5
i : i GEORGE RIGIN
IIIII 37 | georgerj.bca2225@saintgits.org . \rpg 5 5 5 5
38 | jeswins.bca2225@saintgits.org JESWIN SEBASTIAN 5 5 | 5 5
39 joetbca2225@saintgits.org JOE THOMAS 5 5 | 5 5
40 johinj.bca2225@saintgits.org JOHIN JOHN 5 5 ' 3 2}
41 _]Oshll)’ bc32225@samtg1ts org igggﬂ‘Y MaRX 5 5 5 5
JUSTIN JOY 5 | 5 5 5
A ~ KARTHIK P NAIR 5 | 5 5 5
‘ KARTHIK ' ;
_14_ 'karthlkbAbca2225@samtg1ts.org SUDARSANAN 5 5 5 5
45 | krishnam.bca2225@saintgits.org KRISHNA MURALI 5 | 5 I :
—_ i LEVIN MATHEW ' :
46 | levinma.bca2225@saintgits.org |, pp AHAM 5 5 5 5 | 5
. MUHAMMED l
_ 48 muhammed.bca2225@saintgits.org \ \ rpEN 5 5 5 5 | 5
49  nandana.bca2225@saintgits.org NAN DANAANIL | 5 | 5 5 5 - 5
| NANDHANA K
1 50 = nandhana.bca2225@saintgits.org  y A NOJ 3 L_ 5 5 5 5




| : ; T s : :
Roll| Assignment Assignment | Assignment| Assignment| Assignment
No | o Name ofstudent | =4 5001 | 2[5.00] | 3[5.00] | 4[5.00] | 5[5.00]
51 | neeraja.bca2225@saintgits.org  NEERAJA RAJESH 5 5 5 5 5
52 | nilacts.bca2225@saintgits.org I;ILA CHANDANAL 5 5 5 § 5
53 | nirajpn.bca2225@saintgits.org NIRAJ P NITIN 5 5 5 5 5
54 | niyaaj.bca2225@saintgits.org  INIYA ANN JACOB k] 5 & 5 3o
55 ohm.bca2225@saintgits.org | OHMDHIRDHE 5 5 5 5 5
56 prajult.bca2225@saintgits.org  PRAJUL TOM 5 5 5 5 5 4
57 | rahulm.bca2225@saintgits.org RAHUL M 5 5 5 5 5 .4
RAICHEL
58 | raichel.bca2225@saintgits.org KARUKANCHERIL 5 5 5 5 5
e THOMAS = e U PO F RO
59 | rakesh.bca2225@saintgits.org RAKESH 5 5 S 5 5
; ¢ RICHARD CHRISTY
60 | richard.bca2225@saintgits.org PINSON 5 5 5 5 5
61 = sajupv.bca2225@saintgits.org SAJU P VARGHESE 5 5 5 5 5
62 | sivaram.bca2225@saintgits.org SIVARAM.D.KUMAR 5 5 5 5 5
63 | sreehari.bca2225@saintgits.org [SREEHARI CS 5 5 5 5 3
64 snj.bca2225@saintgits.org  SREELAKSHMI N J 5 5 5 5 5
65  stephen.bca2225@saintgits.org IiT;PHEN MATHEW 5 5 5 5 5
66 sumisj.bca2225@saintgits.org  SUMI SUSAN JOSE 5 5 5 5 5
1 varshas.bca2225@saintgits.org VARSHA S 5 5 5 5 5
______ 68 | vyshnavi.bca2225@saintgits.org VYSHNAVIPT 5 5 5 5 5
69 aksa.bca2225@saintgits.org  AKSA ABI 5 5 5 5 5
s s ROHAN GEO
70  rohangp.bca2225(@saintgits.org PHILIPS 5 5 5 5 5




Assignment Marks

Semester : [V Programrﬁe: BCA
Subject with Code: CS4CRTO09 Design & Analysis of Algorithms Faculty: Arun Padmanabhan [AP]
: Assignment
N N
Roll No | Register No ame 1 > 3 5 g
Co2 | CO5 co3 Co4 CO5 I
Course Outcome Maximum Marks g

| 220021086579 |ABHINA\ &
220021086580 |ABHIRAM SREEKUMAR

220 83
20021086584

i

g

220021086587
| 220021086588 |ALWINJOSE
220021086589 |AMALJAYAKUMAR

20021086593 AN
220021086594 |ANJ

VARUGH
CHERIAN T THAYIL

1. . s

DIANA REEBA BENJAMIN

o




32

220021086608

FARHAN SIYAD

220021086610

220021086621

21 !522

220021085623

220021086625

2200:

22002 108 6627

66

220021089078

AKSA ABI ABRAHAM
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Course Evaluation Feedback

Semester : IV Programme: BCA
Subject with Code: CS4CRTO09 Design & Analysis of Algorith Faculty: Arun Padmanabhan [AP]
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Semester : IV

Analysis of Course Outcomes

Programme: BCA

Subject with Code: CS4CRT09 Design & Analysis of Algorithmculty: Arun Padmanabhan [AP]
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Design Methods

e

Summary: Design Methods
for Algorithms

We have discussed examples of the following
algorithm design principles:
TER e

* Dynamic Programming Paradigm
Asst. Prof. Arun Padmanabhan ;
* Greedy Paradigm

* Divide-and-Conquer Paradigm

Main Question

S

When can one successfully use one of these DYHCII‘I‘]IC Pr'ogr'amming

algorithm design paradigms to solve a problem? S




Dynamic Programming

The development of a dynamic programming algorithm
can be subdivided into the following steps:

1. Characterize the structure of an optimal solution

2. Recursively define the value of an optimal solution

3. Compute the value of an optimal solutionina
bottom-up fashion

< 4, Construct an optimal solution from computed
information

S e

Key Question

A S

* When can we apply the dynamic
programming paradigm?

Optimal Substructure

A problem exhibits optimal substructure
if and only if an optimal solution to the
problem contains within it optimal
solutions to subproblems.

Whenever a problem exhibits optimal
substructure, it is an indication that a dynamic
programming or greedy strategy might apply.

Overlapping Subproblems

S

A second indication that dynamic programming
might be applicable is that the space of
subproblems must be small, meaning that a
recursive algorithm for the problem solves the
same subproblems over and over.

Typically, the total number of distinct
subproblems is a polynomial in the input size.




Guerlaping Subproblems

When a recursive algorithm revisits the
same problem over and over again, then
we say that the optimization problem has
overlapping subproblems.

Here two subproblems are called
overlapping if and only if they really are
the same subproblem that occurs as a
subproblem of different problems.

Note

SR

If a recursive algorithm solving the
problem creates always new subproblems,
then this is an indication that divide-and-
conquer methods rather than dynamic
programming might apply.

Greedy Algorithms

s s

Greedy Algorithms

..... G S

The development of a greedy algorithm can'be separated

into the following steps:

L. Cast the optimization problem as one in which we make
a choice and are left with one subproblem to solve,

2. Prove that there is always an optimal solution to the
original problem that makes the greedy choice, so
that the greedy choice is always safe.

3. Demonstrate that, having made the greedy choice,
what remains is a subproblem with the property that
if we combine an optimal solution to the subproblem
with the greedy choice that we have made, we arrive

at an optimal solution to the original problem. &




) A L S

The greedy choice property is that a
globally optimal solution can be arrived at
by making a locally optimal (=greedy)
choice.

Optimal Substructure

A problem exhibits optimal substructure
if and only if an optimal solution to the
problem contains within it optimal
solutions to subproblems.

Divide-and-Conquer

Divi de-an_d-Conqugr' __

R e
e T

A divide and conquer methad can be used for.problems
that can be solved by recursively breaking them down
into two or more sub-problems of the same (or related)
type, until these become simple enough to be solved
directly. The solutions to the sub-problems are then
combined to give a solution to the original problem.

This approach is particularly successful when the
number of subproblems remain small in each step and
combining the solutions is easily done.

s




