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Problem solving processes and basic data structures review; algorithmic languages; design of
algorithms; analyzing algorithms: correctness, amount of work done, best-case, average and worst-

case analysis, space usage, simplicity, and optimality; algorithm design techniques; sorting and

searching techniques; randomized algorithm
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1. Students will learn the properties of commonly used data structures and apply their
knowledge by choosing the most appropriate data structures for any given situation.
2. Students will learn the associated costs and benefits of every data structure.

3. Students will learn to analyze the efficiency of data structures and algorithms.
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- Anany Levitin (2007), Introduction to The Design and Analysis of Algorithm 2 ED, Peason
Education

- Clifford A. Shaffer, A Practical Introduction to Data Structures and Algorithm Analysis, 2nd ED,

Prentice Hall
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Introduction

The notion of algorithm.

Fundamentals of algorithmic

problem solving

Important problem types

Fundamental data structures

02-03

Algorithm Efficiency

- Analysis framework

- Asymptotic notations and
standard efficiency classes

- Mathematical analysis of
nonrecursive algorithms

- Mathematical analysis of
recursive algorithms

04-06 Divide-and-Conquer

- Merge sort

- Quicksort

- Binary search

- Binary tree traversals and
related properties.

- Multiplication of large integers

and Strassen's matrix
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activities/teaching materials
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12-13

14-15
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multiplication
- Closest-pair and convex-hull
problems by divide-and-

conquer

Decrease-and-Conquer

- Insertion sort
- Depth-first search and
breadth-first search

- Topological sorting
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Space and Time Tradeoffs

- Sorting by counting

- Horspool's and Boyer-Moore
algorithms for string matching

- Hashing

- B-trees

Dynamic Programming

- Shortest-path problems

- Warshall's and Floyd's
algorithms

- Optimal binary search trees

- Matrix multiplication

- The knapsack problem and

memory functions

Greedy Technique

- Prim's algorithm

- Kruskal's algorithm

- Dijkstra's algorithm

- Huffman trees

- Limitations of Algorithm
Power

- P, NP, and NP-complete

problems
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