(022051 51 552 g2 g5lo glina) OBy guay 9l 13 jdo ) yonian 3

(013,15 O ga ) Ostn s
(ieles 5 52505) T
WA Lol oyl
B.IT.0317 NI
i o Sk S >
sl O yonan 6,55
S35 ¢85 ey g bbb oS O ganin >
o oot
e Iaal W O gonize 5

> 05 IS 4 25 Seal S oy G818 2 25 iy IS sl el ol 550205801 ) 55ty g ilashas 5
(Jyad g 55 ) 555U ¢ 5 S ¢ i 500 3) (i s Glaslann (5 p0s) (S Slosd 50 16 S S S5 18 e
S8 IS ol sl s ity o 635 (o 650308 ara (U god o 5515 1 535 3) G5y Gloshas Jlises s
(63 Jold Sl gt (653 3 U 5S Jo 55 s (6 el e s

14 g3da L;JS 0333

(S P 4 aazs gy o b 5 S

Jr sy 555 )5 S 5hn 4 r i pen S a4 lan 5l i sty s ey > Slaslae s )
oy 5 sy 3 (S nle 4 Sty g Slaghes s Y

JsS o Jilos ol Jeboss Lillaey & Sl e iy s s slaglaas Y

58 sz a oV S s 0w ISy Sy slaslas silias SaSa S el Ssn Y

sty (gees
H ot S e rhaes sy o et Jhpdd S

(555 S €5ty iy Sloshans )

S5 IS K (S 55 iy 4 S5y Sleslaes (b en o Y

S So3 65l iy (S5 0528 (S (nlis 4 sty slaglae s Y

S aliy o fse B sl sty s gy laghae il s ¥

S5l N 6 Sgiy e 65 Slshan s (B IS I sy Silini b > K2 2 15 85 k000



.L;i:jjdy‘;jﬂ:o)g}jJSMYjﬂﬁj‘}j;oxﬁ-s4}5}5@‘:\gjw}r.&‘@:ju}l’ua.T

Chapter 01

Introduction to data structures and algorithms

Problem-solving techniques

Representation and manipulation of arrays
One Dimension Array

Multi Dimension Array

Singly Linked Lists
Implementing a Singly Linked List
Insertion to the Front of a Singly and Doubly Linked List
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: Introduction to Algorithms and Data Structuresol e ; fuad (g 7 3

Chapter 02: Array Data Structured|se : f.ab (9

Chapter 03: List Data Structure)) P J.ai o

Chapter 04: Circular Link List and Recursion| 2 : J.ab &) e



Circularly Linked Lists and List Reversal
Circularly Linked Lists
Reversing a Linked List

Implementation of Stack Using STL

Implementation of Queues Using STL

Tree Definitions and Properties
Tree Functions.

A C++ Tree Interface

The Binary Tree ADT

A C++ Binary Tree Interface.

Divide and Conquer

Implementation of Merge Sort using Divide and Conquer

Difference between Selection Sort and Insertion Sort

Implementation of Selection and Insertion Sort

Sequential Searching.

Detailed step-by-step process of how sequential search works
Pseudocode for sequential search

Binary Searching

Detailed step-by-step process of how binary search works
Pseudocode for binary search

Chapter 05: Stacks O s fuad (F

Chapter 06: Queues)| s Jﬂ r),..ﬁ

Chapter 07: General Trees Ol yo: b £ 7

Chapter 08: Binary Trees 0| g5 J.;a ‘Jl

Chapter 09: Merge-Sort O )&J.a rg.:

Chapter 10:Selection Sort and Insertion Sortd J»&J.a: (....J

Chapter 11: Searching Techniques Ol o fuad r.J M

Chapter 12: Graphs and Interconversion of notationso |y J.as V“J )95



Graphs

Directed and Undirected Graph
Adjacency Matrix

Infix, pre-fix and post-fix notations

Use of these notations

Conversion from infix to pre-fix and post-fix using tree method

The Map ADT

A C++ Map Interface

Bucket Arrays
Hash Functions

Hash Codes

Hash Table and its Creation

Hash Functions Implementation

Chapter 13: MapsO| s Juab V‘J ks

Chapter 14: Hash Tables Ob.‘.f«:‘}.ai ‘..J)l};

Chapter 15: Hash Tables II 0 j&uhi ‘,.J.;-:.‘
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' \7 A7 Chapter 01: Jsl
®  Basic concepts and primitives
e  Algorithm and its characteristics
®  Pseudo language and its conventions
e  Algorithm notations and its uses
®  Practice on writing simple algorithms

' \7 A7 Chapter 02: (s
®  Using Array
® Insertion in Array
®  Remove from Array
®  Get Size of Array
®  Two Dimension Array

\ \7 \7 Chapter 03: o3
e  Singly Linked Lists




e  Implementing a Singly Linked List
e  Insertion to the Front of a Singly Linked List
e  Removal from the Front of a Singly Linked List
e Implementing a Generic Singly Linked List
e  Doubly Linked Lists
e  Insertion into a Doubly Linked List
®  Removal from a Doubly Linked List
® A C++ Implementation
Chapter 04: 3 WES
e  Circularly Linked Lists and List Reversal
e  Circularly Linked Lists
®  Reversing a Linked List
®  Recursion
®  Linear Recursion
®  Binary Recursion
e  Multiple Recursion
®  Exercises
Chapter 05: F"“‘
e  The Stack Abstract Data Type
®  The STL Stack
® A C++ Stack Interface
e A Simple Array-Based Stack Implementation
e POP
e PUSH
e  IsEmpty
Chapter 06: .
T
e  The Queue Abstract Data Type
®  The STL Queue
® A C++ Queue Interface
e A Simple Array-Based Implementation
e  Implementing a Queue with a Circularly Linked List
e  Double-Ended Queues.
e  The Deque Abstract Data Type
e  The STL Deque
e  Implementing a Deque with a Doubly Linked List.
e  Adapters and the Adapter Design Pattern.
®  Exercises.




Chapter 07:

g2l
e Tree Definitions and Properties
®  Tree Functions.
® A C++ Tree Interface
e A Linked Structure for General Trees
®  Tree Traversal Algorithms
®  Depth and Height
®  Preorder Traversal
®  Post order Traversal
Chapter 08: Fﬂ
e  The Binary Tree ADT
® A C++ Binary Tree Interface.
®  Properties of Binary Trees.
e A Linked Structure for Binary Trees
® A Vector-Based Structure for Binary Trees
e  Traversals of a Binary Tree
®  The Template Function Pattern
®  Representing General Trees with Binary Trees
®  Exercises.
Chapter 09: .
° Divide-and-Conquer. ¢
. Merging Arrays and Lists
®  The Running Time of Merge-Sort
e  C++ Implementations of Merge-Sort
o Merge-Sort and Recurrence Equations
Chapter 10: ("‘"‘3
®  Selection Sort and Insertion Sort
®  Detailed step-by-step process of the selection sort algorithm
®  Pseudocode for selection sort
®  Detailed step-by-step process of the insertion sort algorithm
®  Pseudocode for insertion sort
e  Bubble Sort and Compairison with other sorting algorithms
Chapter 11: r__j M
®  Sequential Search:
e  Introduction to Sequential Search
®  Definition and purpose of sequential search
e  When to use sequential search (unsorted lists or arrays)
®  Pseudocode for sequential search
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®  Working Principle
e  Time Complexity Analysis
®  Space complexity of sequential search
e  Comparison with Other Search Algorithms
e  Advantages and disadvantages of sequential search
®  Code implementation in various programming languages (C++)
e  Introduction to Binary Search
®  Definition and use cases of binary search
®  Requirements: Sorted array or list
e  Pseudocode for binary search
e  Working of binary search
®  Why binary search is faster than sequential search for large sorted
datasets
®  Code implementation in various programming languages (C++)
Chapter 12:
e  Graphs
e  Directed and Undirected Graph
®  Adjacency Matrix
e  Infix, pre-fix and post-fix notations
®  Use of these notations
e Conversion from infix to pre-fix and post-fix using tree method
®  Conversions from infix to pre-fix and post-fix using direct
method
e  Conversion from infix to post-fix using stack method
Chapter 13:
®  The Map ADT
° A C++ Map Interface
®  The STL map Class.
® A Simple List-Based Map Implementation.
Chapter 14:
®  Bucket Arrays
[ Hash Functions
e Hash Codes
®  Compression Functions
Chapter 15:
®  Collision-Handling Schemes
®  Load Factors and Rehashing
® A C++ Hash Table Implementation




. . \ A Chapter 16:

e  The Dictionary ADT

® A C++ Dictionary Implementation

e  Implementations with Location-Aware Entries

(] Exercises
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Recommended Readings:
1. M. T. Goodrich, R. Tamassia, and D. M. Mount, Data Structures and Algorithms in C++, 2nd ed. Wiley, kf‘ﬁ S
2011. ISBN 978-1118290279.

2. M. T. Goodrich, R. Tamassia, and M. H. Goldwasser, Data Structures and Algorithms in Java, 6th ed. Wiley,
2014. ISBN 978-1118290316.

3. T.H. Cormen, C. E. Leiserson, R. L. Rivest, and C. Stein, Introduction to Algorithms, 3rd ed. MIT Press,

2009. ISBN 978-0262033848.

Reference Books . w
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1. R. Sedgewick and K. Wayne, Algorithms, Part I, Addison-Wesley, 2011. ISBN 978-0321573513.

This course policy has been approved in the Curriculum Development Committee meeting FCS/CDC-2026-04.

Head of Committee Signature

Dean, Faculty of Computer Science Signature




