
 

Dynamic Programming DP 11.20

See Jeff Erickson's Algorithms Ch 3

Recall from 260 intro to DP that some recursive

algorithms may repeatedly compute
the same value

to the detriment of the running time

Rec Fib n x the naive method

if n 0

return O

else if n I

return 1

else
return RecFib n 1 Rec Fib n 2

Running time of Reefib is 0 Fn

can show Tcn l if n o or I

TCn 1 TCU 2 I otherwise

Where Tcn recursive calls to Recfib on inputn
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Dynamic Programming memo ice data youmight
use again don't recompute

Mem Fib n

if n 0

return O

else if n I

return 1

else
if F n is undefined

Fen Mem Fib Cn D MemFib n 2

return Fen



The above is top down a good and necessary

direction when you don't know what values of FE

we will need But for Fibonacci numbers we will

need all of them Fa n So the following also

works

Iter Fib n

FCO D FEI 1

for 0 2 to n do

F i FEI I FE 2

return Fen

Iter Fb uses Oln additions and stores Oln

integers

We have seen one example of DP already
the min config Sum problem
We were able to solve that without Oln storage

just two integers Can you do the same with

Iter Fib



DP is not about filling in tables it is about

smart recursion

t this can be implemented as iteration

How to come up with DP solutions

Formulate problem recursively
Specification describe coherently
Solution clear recursive formula

Smaller instances of exactly same problem

2 Build Solutions from bottom up

identify sub problems
Choose memoizing structure

identify dependencies

find good evaluation order

analyze space running
time

write down algorithm














