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Overview of Algorithm Design

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 Recursio ?
b.  Examination of Structures formed (EL
c.  Re-composition Properties

Choice of Solution &
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Identical Sub-problems ‘
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 "~
Greedy Algorithms
Dynamic Programming
Branch-and-Bound
Analysis using Recurrences
Advanced Data Structuring

Important Problems to be addressed
a.  Sorting and Searching

b.  Strings and Patterns

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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Basics of Dynamlc Programming Method
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Revising Fibonacci-like Structures
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w«gﬁ“@ Fibonacci-like Structures (cntd.)
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XM
Mxi2x~ XMn  \IATRIX CHAIN MULTIPLICATION Problem M hgx M

(M1 X (M2 X (M3 X M4))) = (M1 x M2) X (M3 X M4)) = ((M1 x M2) X M3) X M4) =
(ML X (M2 X M3) ) X M4)€= M X (X Mo 1M )
BUT THE NUMBER OF MULTIPLICATIONS TO GET THE ANSWER DIFFER !!

Let A be a [p by g] Matrix and B be a [q by r] Matrix. The number of multlpllcatlons needed to .
computemx B = p*qtr xj(\ % M
> CL) ﬂ. M P N\% -

b ?ﬂ% P
Thus if M1 be a [10 by 30] Matrix, M2 be a [30 by 5] Matrlx and M3 be a[5 by 60] Ma)tr@ Vz
= /

—Y N-J
Then the number of computatlons for C(f{\}: zcm "

L=r \
MlX M2 X M3 m forP (M1 X M2) and 10*5*60 for P X M3. Total =}4500 v

M1 x@mo for Q = (M2 X M3) and|10+30*60lfor M1 %\
C(m) = & COFE) |
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Matrix Chain Multiplication: Recursvaeg jI/Qeﬁgntmn
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MATRIX CHAIN MULTIPLICAIION: RECURSIVE STR
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(M1 X (M2 X (M3 X |v|4))) ((Ml X M2) X (M3 X M4)) = (M1 x M2) X M3) X M4) = (M1 X (M2 X M3)) X M4)
M1 [10 by 30], M2 [30 by 5], M3 [5 by 60], M4 [60 by 4]
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Matrix ChaiﬁMuItipIication: Top-Down Evaluation
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Matrix Chain Multiplication: Iterative Evaluation
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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
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Edit Distance using Dynamic Programming
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Variations
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Thank you

Any Questions?
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