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ollege Of Engineering

(2019-2020
subject: Analysis of Algorithms |
subject Code: CSC 402
Course Outco
mes and A
s ssessment Plan
course Objectives:

¢ To provide mathematical approach for Analysis of Algorithms
¢ To solve problems using various strategies

e To analyze strategies for solvin
g problems not solvable i
Course Outcomes: In pelynorial time.

At the end of the course student will be able to

1. Analyze the running time and space complexity of algorithms.

2. Describe, apply and analyze the complexity of divide and conquer strategy.

3. Describe, apply and analyze the complexity of greedy strategy.

4. Describe, apply and analyze the complexity of dynamic programming strategy.

5. Explain and apply backtracking, branch and bound and string matching techniques to deal
with some hard problems. :

6. Describe the classes P, NP, and NP-Complete and be able to prove that a certain problem is
NP-Complete.

Module 1 Introduction to analysis of algorithm - 12 HRS

Performance analysis, space and time complexity, Growth of function — Big —Oh, Omega, Theta
notation, Mathematical background for algorithm analysis, Analysis of selection sort, insertion
sort. Recurrences: -The substitution method, Recursion tree method, Master method

Divide and Conquer Approach: General method, Analysis of Merge sort, Analysis of Quick sort,
Analysis of Binary search, Finding minimum and maximum algorithm and analysis, Stassen’s
matrix multiplication

Module 2: Dynamic Programming Approach: 08 HRS
General Method, Multistage graphs, single source shortest path, all pair shortest path,
Assembly-line scheduling, 0/1 knapsack, Travelling salesman problem, Longest common

subsequence

Module 3: Greedy Method Approach: 06 HRS . .
General Method ,Single source shortest path, Knapsack problem, Job sequencing with deadlines

Minimum cost spanning trees-Kruskal and prim’s algorithm ,Optimal storage on tapes
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GM:‘T:I: :/:(:lt:'l‘tg;trgc:lljr;g and Branch-and-bound: 08 HRS
ANOrs : en problem( N- :
puzzle problem, Travelling salesmafm pr(:)llJ)Tg:\ pIoNITn} S o kRstaGregh earing =

Module 5 :String Matching Algorithms: 06 HRS
The naive string matching Algorithm

s, The Re ;
qutomata, The knuth-Morris-Pratt algorlthr[:\']bln Karp algorithm, String matching with finite

Module 6: Non-deterministic polynomlal algorithms: 08 HRS

polynomial time, Polynomial time verification NP Completeness and reducibility NP
completeness proofs Vertex Cover Problems Clique Problems

Text Books:
eln, “Introduction to algorithms”, 2nd

1. T.H.coreman, C.E. Leiserson,R.L. Rivest, and C. St

edition , PHI publication 2005.
2. 2. Ellis horowitz, Sartaj Sahnl, S. Rajsekaran. “gundamentals of computer algorithms”

University Press
Reference Books:
1, Sanjoy Dasgupta, uAlgorithms”, Tata McGraw- Hill
Edition.
2.6. K. Basu, “Design Methods and Analysis of Algorithm”, PHL.
3. John Kleinberg, Eva Tardos, “Algorithm Design”, Pearson.
4. Michael T. Goodrich, Roberto Tamassia, “plgorithm Desig

Christos Papadimitriou, Umesh Vazirani,

n”, Wiley Publication.
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ypon completion of this course students will be able to:
v
¢sC 40213 Apply the methods for analyzing the complexity of the algorithms. (Apply)
(;(‘ 402.2 ¢ Analyze different techniques of algorithm  design.(greedy,dynamic,divide and
c;n(ll“‘-r- backtracking, branch and bound). (Analyze)
C‘“‘l‘ 24023 : Analyze different String matching technlques. (Analyze)
C;C 402.4 : Implement algorithms using different designing techniques. (Apply)

MappIng of CO and PO/PSO
pelationship of course outcomes with program outcomes: Indicate 1 (low importance), 2
(Moderate Importance) or 3 (High Importance) In respective mapping cell.

po1 |PO2 |[PO3 [PO4 |POS |POG |PO7 [PO8 |PO9 |PO10 PO11 | PO12
(Engg [ (Ana) [ (De | (inve | (tools) | (engg | (Env) (Eth) | (Ind (comm.) | (PM) | (life
Know) sign) | stiga) Soci) Team) Long)
(sc402.1 | 3 2
(5ca02.2 | 3 3
54023 | 3 3
[csca024 | 3 3 3 1
i'cOurse 3 3 1 ‘ 1
;ToPO
%) PSO1 PSO2
. [csca02 3 2
(5C402.2 3 2
CsC402.3 3 2
 (5C402.4 3 2
Course to PSO 3 2
Justification

| b POLcsc 402.1, CSC 402.2, CSC 402.3 and £$C402.4 maps to PO1 as engineering graduates apply the
: knowledge of mathematlcs and computer programming knowledge for providing solution to complex

tgineering problem.
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Upon compietion of this coyrs. students will be oble to-

CC 4021 : 2pply the methods for snatas. ]

i - ods for 2n2iyzZing the complexity of the zlgorithms. (Apply)
CSC 4022 : Analyze Cifferent technioues of atomoce . ic divide and
THRESESS o 2igorithm design.(greedy,dynamic,divids and

ongues, baddracking branch and bound). (Anzlyze)
CSC 4023 : Anzlyze different String matching technigues. (Analyze)
CSC 2024 : Implement alzorithms using different designing technigues. (Apply)

1zpoing of CO and PO/Pso
=3‘a::~.. onship of course outcomes with program outcomes: Indicate 1 (low importance), 2
(Mocerate Importance) or 3 (High Importance) in respective mapping cell

Y =
é?ﬂl PO2 gpoa POs |P05 |Pos [PO7 [P0 |P03 | PO10 lPon |PO12 |
5 {(Enzz | (An2) [ (D2 | finve {tooks) | {engz | (av) | (2th) | (ind {comm.) | {PM) ;’ e |
| Kaow) | | sign) | stiza) | Sod) | Tezm) | { | Long) |
joomals 2 T " T
iccem2i3 |3 ] | | | 1 !
sesls |3 | | I I I I
e e CEN EI [+ ] [
| ] l [ 1 ]
== |3 [3 |21 , 1 |
=x 3 E '
=oF) 3 2 B
==z 3 2 .
= 3 2
2 i 2“
T E : =
i
Justification
Fﬁ?:GC&OZ.J,CSC4uz.2,csc402.3and(30‘.02.4mapstoPOlasergineeﬁnggraduatesapp}ytbe =t
ff' Irowledge of mathematics and computer programming knowledge for providing solution to complex o
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pSO1: CSC 402.1 to CSC402.4 maps to PSO
learnt in the subject to provide solution to real world problems
pSO2: CSC 402.1 to CSC 402.4 maps to PSO

2 as the students desj and i
solution for a real world problem. e

Assessment Tools:
Course Outcome A;sessment Tool Assessment
i . Tool Indirect
Direct (weightage: 80%) (weightage=
20%)

CO1: Apply the methods for analyzing the | Test 1(20%) Course Exit

complexity of the algorithms. (PO1) Postlab Assignment (10%) Survey
Assignment 1(20%)
Quiz (10%)
University Exam (30%)
Gate questions{10%)

C02: Analyze different techniques of algorithm | Testl+Test2 (20%)
design.(greedy, dynamic, divide and conquer, | Postlab assignment(10%)
backtracking, branch and bound). Assignment 1(20%)

. Quiz (10%)

University Exam(30%)
Gate questions(10%)
C03: Analyze different String matching | Test 2(20%)

techniques. Assignment 2(20%)

Post lab assignment(20%)
University Exam(30%)
Gate questions(10%)
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cod: Implement algorithms using "~ different | Lab Work(50%)
design strategles. (PO4) Universit;f Exa;'l(ZOB’)
(]
Assignment 2 marks(10%)
Real world problem (20%)

e

co Assessment Tools:

_c_S_(_J_4_0_.2-1.=. Direct Methods(80%): Unit Test 1 + PostLab + Assignment 1+Quiz+UniExam+Gate_Quest
CO1dm = 0.2T +0.1PLab+0.2Assignment+0.1Quiz + 0.3Uniexam+0.1Gate_Quest B
InDirect Methods(20%): Course exit survey
CO1idm
€SC402.1 = 0.8*CO1dm + 0.2* COlidm

cpPC501.2:Direct Methods (80%):
Unit Test1&2+PostLab+Assignment+Quiz+UniExam+Gate_Quest

CO2dm = 0.2T +0.1PLab+ 0.2Assig+ 0.1Quiz+0.3Uniexam+0.1Gate_Quest

InDirect Methods(20%): Course exit survey
Cco2idm

€SC402.2 = 0.8*CO2dm + 0.2* CO2idm

CPC501.3: Direct Methods (80%): Unit Test 2+PostLab+Assignment+Quiz+UniExam
c03dm = 0.20T +0.1PLab+ 0.2Assig+ 0.3Uniexam+0.1Gate_Quest+0.1Quiz

InDirect Methods(20%): Course exit survey
co3idm

€5C402.3 = 0.8*CO3dm + 0.2* CO3idm '
d_problem r

CPC501.4: Direct Methods (80%): Lab alssignments+Unie)-(amhﬁssigz‘”‘!’—'a'_\"’or 1
orld_Problem o

C04dm=o.5LabAssignment+o.3Unlsxam+o.2Assign+0-2ReaLW
5

InDirect Methods(20%): Course exit survey
co4ldm
€5C402.4 = 0.8%C04dm + 0,2* coaid _
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pubrics for Lab Experiments:

st No Performance Ext:nllent :—;h_—_"*“““ e i
di oo i i R
Indicator Satlsfactory Unsatlstattory
Completeness | w. -
1) ellcommented | ¢, e e
ompar , i
and correctness | and formatte d, use opf c:::::’: 1:!59 Incanslstent Itnptoper fatnatting, fy
(4] program functlons Inconsistent ”9' :U"""(?“lb ! e
correctly for all Foerhattnap ormatting, futictions cotteetty tor
Input cases. (aM] | funct B Frogram | Program functlons | very limitad eases [114)
ons correctly | correctly for most i
for all Input of the Input |
cases,[3M] cases.[2M]
Efficlen B
2) cy [3] :‘::sc;de could be | Most of the code Only Sorna parts of | The code lacks
. e hﬂs awhole | could be reusedIn | the code could be | reusability, it 15 huga and
r each routine other programs. It1s | reused In other tepsated at marry
could be reused. It | falrly readable and | programs. The places(OM]
| Is readable and easy to understand | code ls
; easy to understand (2M] unnecessarlly long
| [3m] and repeated. (1M]
k) Post Lab Answers to all Answers to most of | Answers of few Answers to most of the
Questions [2] questions are the questlons are questions are guestions are Incofrect
correct and correct but not Incorrect and lacks | and not explained In
explained in depth. | explained In much sufficlent depth depth,
[2M] depth. (0-1M] [0 mark]
§2-1.5M]
1) Promptness The laboratory The laboratory The laboratory
. report Is submitted | report is submitted | report Is submitted
i (1] ontimé next day. |n ntl:xt practlcal
sesslon,
[1 mark] [0.5 marks] il

e g i g e e e e

S |
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gubrics for Assignments:

Excellent

submitted on time

or early (2)

Good

Below average

Submitted next day
(1)

Submitted in same week (O.S)ﬁ

Well organized,
neat and clear

Organized to some
extent, diagrams and

Poorly organized, diagrams
incomplete (0.5)

i

(1-2)

handwriting, neat handwriting is neat

Cizgrams with all with some missing

labels.(2) labels(1)

All points are Some important Many important points are
covered(3) and pointsare omitted/ | missing and the answers are not
answered accurately | addressed minimally | accurate.

(1-0)

| faowizdse

1 2=out the topic

g
B
i
"

2

All Concepts of a
topic are dear and
knows the
application to real
world problems (3)

All Conceptsof a
topic are mostly clear
lacks understanding
about the application
to real world
problems (2-1)

Poor understanding of concepts
and application to real world
problems.(1-0)

Scanned by CamScanner




mpill ?}-2'2

T InroSacion T Analysis of AlEorthms
ﬂ"{’f D=t Topic Content Delivery
! ’N:;_ ——— Method
- Piann=d Artuzl
| ' ‘
._—-i-"‘ &f17202D 7 E‘ 1 ] POM Introduction to analysis of algorithms: | Chalk and board
| 1 | Introduction to subject and fundamentals of
; ' | slgorithms. What is meant by efficient algorithm?
_! . - ‘
; > | 7/1/2020 ; 3—1! I&.’,m Efficiency of algorithms, Time and Space | Chalk and board
f ' ] | Complexities Fundamentals
; 3 | &8/12020 | '3— l ] ,’QO?# Growth of Function — Big O, Omega, Theta Chalk and board
i .
| 2 |i0/12020 | @ ‘ ngg'),p Calculation of time complexity for code samples Chalk and board
| ‘
:"—5—_ 117172020 S‘l ]20.23 Calculation of time complexity for code samples | Chalk and board
‘ ‘ continued
1 5 |12/3/2020 | () l ] J‘Zo‘lo Finding space complexity for code samples Chalk and board
7 13/1/2020 [Qb Finding Complexities of Bubble, Insertion & | Chalk and board,
i @(p\a_‘mg HmSelection Sort & Linear Search Lab performance
1 B 16/1J2020 ‘3 h ‘.wk_ Recurrences: Solving recurrence using Iteration | Chalk and board
1 Method
3 17/1/2020 l Lt“ l%w Solving recurrence using Recursion Tree Chalk and board
10 21/1/2020 %,{ | I‘ZO'ZO Solving recurrence using Master Method Chalk and board
11 | 22/1/2020 9“3[' 19020 Divide and Conquer Approach: Chalk and board,
simulation
General Method of Divide & Conquer, Analysis of
Binary Search
n 23/1/2020 \q_b Analysis of Merge Sort and quick sort Chalk and board,
, Lab performance,
P erp|f ver
E animation
?T 24/1/2020 ()’{'f l | llO Minmax algorithm Chalk and board,
Lab performance
| el | .
1 ¥ [28/172020 28\ [20| Strassen’s matrix multiplication Chalk and board
\H_.___
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wodule 3: Greedy Method Approach:

5| B0 o0 ] _ T Greedy Genera oo e———
\ |22 ¥ General Method, Knapsa
' o
2q psack Problem Chalk and boarq .
] B Lab performanc
30/1/2020 —— i
16 iz A0 l | }wgc Job Sequencing with deadline
§1j1j2020 Chalk and board
17 SSSP (Dijkstra's Algo .
! 3 f] | ’Qo 20 go) Chalk and board,
visualization, Lab
% ) _ performance
4/2/2020 : MST- Pri
| 18 qlﬁé'#;"@d ST-Prims Chalk and board,
isualization, Lab
| b Pect. visua .
| \PE\-‘{ 2)201 - performance
I 19 | 5/2/2020 MST — Kruskal Chalk and board,
6]2)20)
Lab performance,
visualization
= i 6/2/2020 %0\ | IQOZC Optimal Storage on tapes Chalk and board
Module 2: Dyiamic programming Approach:
. C board
2020 General Method, 0/1 Knapsack Chalk and ’
2 |72/ a’(zf'l@ Lab performance
rd
= " rtest Path Chalk and board,
2 | 11/2/2020 Single Source Sho Lab performance,
visualization
: 2 P th Chalk anci board,
- | B3 |12/2/2020 All pair shortest Fa Lab performance,
i 4 visualization
4 : : Chalk and board
| MultiStage Grap .
24 113/2/2020 i ) & Chalk and board,
[ . ] ing Salesman Problem isualization
25 [ 12/2/2020 Travelling visualizati
A—
Chalk and board ,
ce e
— est common subsequen Lab performanc
%6 | 25/2/2020 Long -
Chﬂlk nnd board ]
P 1 —— [ Assembly line schedulling Lab performance
27 |26/2/2020 //_/__._-——-—/
‘-\________,__—-——“’-—_
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Wktracking and branch and bound
_—[3/3/2020
Gen
28 probi;i: Method of backtracking, n queen | Chalkand board,
Lab performance
" | 4/3/2020
Su
E muofiSUbsets Chalk and board ,
Lab performance
L [ 5/3/2020 .
30 / Graph Coloring Chalk and board ,
Lab performance
/ =
31 | 6/3/2020 General Method of branch and bound, 15 puzzle | Chalk and board
problem
/ .
37 | 11/3/2020 Travelling Salesman Problem Chalk and board'
W: String Matching algorithms - -
| —T 2~ 7/7/ " - -~
33 12/3/2020 Naive String Maching Chalk and board
35| 13/3/2020 B Rabin Karp Algo Chalk and board
1 25 /n = =
35 | 17/3/2020 KMP Algo Chalk and board
36 18/3/2020 B String matching with Finite Automata Chalk and board
Madulze 6: Non Deterministic Polynomial algorithms ) "
37 19/3/2020 ) Polyn:omial time ,P:olynomial time verification Chalk and board , )
handouts -
38 | 20/3/2020 NP completeness and reducibili:ty Chalk and board, =
' handouts ol
39 | 24/3/2020 Vertex cover problems, Clique Problem Chalk and board, X
handouts
i ) —d Z
40 | 26/3/2020 Multiplying long integers(divide and Chalk and board, -
Conquer(Content Beyond Syllabus) handouts
4 27/3/2020 Optimal binary search tree(dynamic programming
(Content Beyond syllabus) mi
= E
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! //F’TTT_LE Mapp Planne Actual A
[5r edCo | dWeek | d g AN ALl
o Ba;t‘t::sA dates dates | dates Batch
g c Batch B
v mme"t Batch C D
j. 1 Modiﬁed bubble sort, Cco1l 1 st
nsertion sort, Selection | and ) 2 ) 120
cort and derive its cos |week £2.0][%0 s [) | I'?—O th , 20| !QU
: complexity.
.{mement co1
1" | jner search and binary 1st l }
search and derive its ?Zr(]')i week (20(][20 %l ! !ZO 24 )}}70 "}0, '}20
time complexity.
/.-f"""—T_—_ -
in WAP to implement
‘ Quick sort, randomized | CO1 ond % ( | /30
quick sort, merge sort and K 3lgpw 124 | ‘ I)QO
and derive its cos | "€ 3 ’ 220
complexity.
e—— .
WAP to implement min | CO2 ond ,
max algorithm. (a)rldc week _5[2{) 20 |9 [I 220 3[} )} 20 3, 2{ 0.
WAP to implement co2 rd ,
fractional knapsack and \ieek \o‘q,{ 0 §‘°/f 20 | \0 ’z{% 24 ) 7/17’0
using greedy method. coa | :
WAP to implement Cco2 3rd
Dijkstra’s algorithm. and
co4 week
WAP to implement co2 4th
Prim’s algorithm and | ook
Cco4
WAP to implement 0/1 | CO2 Ath
knapsack using dynamic | and week
| | Programming. Co4 )
! | WAP to implement €02 | g
|| |Floyd Warshall and | ooy
I algorithm, CO4
| | WAP to implement CO2 | g
bellman ford algorithm. | and wiek
co4

\L.____k
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/mplement N Jcoz |
. queen prOblem using and 6
backtracking approach. | CO4 week
/"mmplement sum | CO2 "
'. 12 of subset problem using | and 6
backtracking approach | CO4 week
——TwaPtoimplement €02 |
3 h coloring using and
grap . week
packtracking approach. | CO4
f WAP to implement 02 |
Longest common and week
subsequence. co4 -
5 | WAPtO implement CO3 | gt
: Knuth Morris Pratt and waek
Algorithm co4
: fmplement €02 | g
Assembly Line and | ook B
| |scheduling__ cos_ L

—
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