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Overview of Algorithm Design
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Initial Solution

a.  Recursive Definition — A set of Solutions

b.  Inductive Proof of Correctness

c.  Analysis Using Recurrence Relations
Exploration of Possibilities

a.  Decomposition or Unfolding of the Recursion Tree
b.  Examination of Structures formed

c.  Re-composition Properties

Choice of Solution & Complexity Analysis

Wing Paths - |
b. _Identical Sub-problems MQXW@Z;KAB’Y\%

Data Structures & Complexity Analysis
a.  Remembering Past Computation for Future
b.  Space Complexity
Final Algorithm & Complexity Analysis
a.  Traversal of the Recursion Tree
b.  Pruning
Implementation
a.  Available Memory, Time, Quality of Solution, etc

1. Core Methods

a.  Divide and Conquer

b.  Greedy Algorithms 3, Evaluaen

c.  Dynamic Programming \/ - Memm'z-ﬂtm
d. Branch-and-Bound rtoge Rell
e. Analysis using Recurrences Tb‘tro%um

f.  Advanced Data Structuring — Yfoline.
2. Important Problems to be addressed.

a.  Sorting and Searching k. 3%1%4!/

b.  Strings and Patterns Dad@ﬁuc

c. Trees and Graphs

d.  Combinatorial Optimization

3. Complexity & Advanced Topics
a.  Time and Space Complexity
b. Lower Bounds
c. Polynomial Time, NP-Hard
d. Parallelizability, Randomization
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String Matching Problems
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Exact Pattern Matching in a String
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Longest Common Subsequence (LCS)
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LCS: Recursive Formulation

Lcs (XY)
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LCS: Dynamic Programming
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LCS: Dynamic Programming Implementation
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Edit Distance
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Edit Distance:

~ormulation

d Y\:)O—S = RE\SML
&Y/OJS—& = ZT U;\bb

Jpinpi= 4T TR
= (Ao el

win T 413§ 108

ATi) 35 ¥ o

Gl ¢ =4, ddk=L
SupeX=9

0[] Esl b Ltw\

O

a

2
AERE:
12
1\2/

EN

O
| i
|=-109%
2| 3

1
2
%
A
>

L\ 4 |2 1%

_oﬂf(o\ﬁ\z

AR



Partha P

Partha P

Partha P

Partha P

Partha P

Partha P

Partha P

Partha P

Partha P

Partha P

Partha P

Partha P

Partha P

Partha P

Partha P

Partha P

Partha P

Partha P

Partha P

Partha P

Partha P

Partha P

Partha P

Partha P

Partha P

Partha P

Partha P

Partha P

Partha P

Partha P

Partha P

Partha P

Partha P

Partha P

Partha P


Edit Distance using Dynamic Programming



Partha P

Partha P


Variations
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Thank you

Any Questions?
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