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Overview
 Algorithms and Programs
 Pseudo-Code
 Algorithms + Data Structures = Programs
 Initial Solutions + Analysis + Solution 

Refinement + Data Structures = Final 
Algorithm

 Use of Recursive Definitions as Initial 
Solutions

 Recurrence Equations for Proofs and 
Analysis

 Solution Refinement through Recursion 
Transformation and Traversal

 Data Structures for saving past 
computation for future use  

Sample Problems:
1. Finding the Largest
2. Largest and Smallest
3. Largest and Second Largest
4. Fibonacci Numbers
5. Searching for an element in an ordered 

/ unordered List
6. Sorting
7. Pattern Matching 
8. Permutations and Combinations
9. Layout and Routing
10. Shortest Paths
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First Problem: Largest of a Set of Numbers
Sequential Comparison
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Finding Largest: Recursive Formulation
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Largest: Analysis
Proof of Correctness Complexity Analysis
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Comparison Tournament
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2nd Problem: Largest and Smallest
Sequential Comparison
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Largest and Smallest: Recursive Definition
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Largest & Smallest: Choice of Split
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Tournament Based Analysis & Design
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Summary
 Algorithms and Programs
 Pseudo-Code
 Algorithms + Data Structures = Programs
 Initial Solutions + Analysis + Solution

Refinement + Data Structures = Final
Algorithm

 Use of Recursive Definitions as Initial
Solutions

 Recurrence Equations for Proofs and
Analysis

 Solution Refinement through Recursion
Transformation and Traversal

 Data Structures for saving past
computation for future use

Sample Problems:
1. Finding the Largest
2. Largest and Smallest
3. Largest and Second Largest
4. Fibonacci Numbers
5. Searching for an element in an ordered

/ unordered List
6. Sorting
7. Pattern Matching
8. Permutations and Combinations
9. Layout and Routing
10. Shortest Paths



Thank you

Any Questions?
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