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14 - Dynamic programming

N loop. â–«. If I â‰¤ P then C(I,I) := 1; end if; -- diagonal term. â–«. For J in 1 .. inf (P, I-1) loop ... General definition valid only ... sequentially by following the total order a b. 
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Dynamic programming or



the art of avoiding unnecessary computation Roger Mohr Nov. 2005
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Content • Two easy initial examples • General case study: processing an acyclic • •



graph A real application Conclusion: What to remember
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Easy example one : Fibonacci fib(n) = fib(n-1) + fib(n-2) fib(0) = fib(1) = 1 • Direct implementation of this definition leads to :
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Redundant computations ! #(f(n-k)) = #(f(n-k+1)) + #(f(n-k+2)
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Analysis of what is computed … 0
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Conclusion : compute the different value in the ascending order :  O(n) Implementation : direct : store all the value in an array  space O(n) smart : only 2 values are required : initialisation : f_1:=1; f_2:= 0. for I in 2..n loop xx:= f_1; f_1:= xx+f_2; f_2 := xx; end loop; -- result is f_1 Télécom 2A – Algo Complexity
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Easy example 2:



n    p



• Recursive definition: C(n,p) = C(n-1,p) + C(n-1,p-1) C(n,n) = 1; C(n,0) = 1



• Direct implementation leads to redundant computation :



C(n-2,p)



C(n-1,p)



C(n-2,p-1)



C(n,p) C(n-1,p-1)



C(n-2,p-1)



 O(2n)



C(n-1,p-2) Télécom 2A – Algo Complexity
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Let us be smart P = N P



1. Order j



Defined only if p 
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