DP (cont.)

DP is usually applied to optimization problems:
— Find solution of optimal value.
—  Optimal value may not be unique.

To design a DP algorithm:

Characterize structure of optimal solution.
Recursively define value of optimal solution.
Compute value of optimal sol. (bottom-up).

Construct actual optimal sclution (e.g.: shortest
path vs. shortest path length from 3.).
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Matrix-Chain Multiplication

« Input: sequence <A, A,,...,A > of matrices.

« QOutput: an order to compute A A,.. A,
such that the total number of scalar
operations (additions and multiplications)
is minimized.

— Order to perform matrix multiplications.
— How to parenthesize the matrix product.




Parenthesized Products

A fully parenthesized matrix product:
— A single matrix or
— Product of 2 fully parenthesized matrix products surrounded by
parentheses.
No matter the order of multiplications, final result is the same
(multip. is associative).
Example:
+ (A1{A2(A3A4)))
(A1{(A2A3)A4))
((A1A2)(A3A4))
((A1(A2A3))A4)
({(A1A2)A3)A4)
The way to parenthesize: big impact on cost of multip:
* Auxg Boxr AB=C,,, requires “pqr’ operations.
A p..4XP; size matrix.
Want: fully parenthesize A A,...A_ s.t. minimize cost of muitip.
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