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Chapter 10 

Algorithm Design Techniques

Dynamic Programming
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−dynamic programming

−very general approach to finding an optimal path through 

the state space of feasible states

−state space may be represented as a directed graph with 

feasible states as nodes and feasible decisions as arcs

−forms the decision network

Dynamic Programming
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−we apply dynamic programming to a problem when

− the problem can be divided into stages with a decision 

made at each stage

−each stage has a number of possible states associated 

with it

− the decision made at each stage describes how the state 

at the current stage leads to the state at the next stage

−given the current state, the optimal choice for the 

remaining stages does not depend on previous decisions 

or their associated states

Dynamic Programming
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− formulating dynamic programming recursions

Dynamic Programming
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− the knapsack problem

Dynamic Programming

6

− the knapsack problem (cont.)
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Dynamic Programming
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− the knapsack problem (cont.)

Dynamic Programming
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− the knapsack problem (cont.)

Dynamic Programming
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− the knapsack problem (cont.)

Dynamic Programming
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− the knapsack problem (cont.)

Dynamic Programming
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− the knapsack problem (cont.)

Dynamic Programming
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− the knapsack problem (cont.)
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Dynamic Programming
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−an alternative approach

Dynamic Programming
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−an alternative approach (cont.)

Dynamic Programming
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−an alternative approach (cont.)

Dynamic Programming
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−an alternative approach (cont.)

Dynamic Programming
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−computational complexity

Multiplication
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−how fast can we multiply?
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Multiplication
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−standard multiplication

Multiplication
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−multiplication by divide and conquer

Multiplication
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−recursion for the complexity

Multiplication
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−solution via reduction

Multiplication

23

−solution via reduction (cont.)

Multiplication
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−complexity
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Matrix Multiplication
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Matrix Multiplication
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−block matrix multiplication

Matrix Multiplication
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−Strassen’s fast matrix multiplication (1969)

Matrix Multiplication
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−Strassen’s fast matrix multiplication (1969) (cont.)

Matrix Multiplication
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−Strassen’s trick

Matrix Multiplication
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−Strassen’s – practical concerns
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Matrix Multiplication
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−Strassen’s algorithm for matrix inversion

Matrix Multiplication
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−Strassen’s algorithm for matrix inversion (cont.)

Matrix Multiplication
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−state of the art
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