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We are introducing a new
algorithmic technique
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Stairs(n)
if n<=1 return 1

—_ —

return Stairs(n-1) + Stairs(n-2)

—_——

Tafie



Return Stairs(n-1) + Stairs(n-2)

Stairs(n) {ﬁ n<=1 return 1 J
G

Stairs (5




Stairs(n) if n<=1 return 1
Return Stairs(n-1) + Stairs(n-2)

Stairs(5)

Stairs(4) Stairs(3)



Stairs(n) if n<=1 return 1
Return Stairs(n-1) + Stairs(n-2)

Stairs(5)

Stairs(3)

Stairs(3) Stairs(2) Stairs(2) Stairs(1)

Stairs(2) Stairs(1) Stairs(1) Stairs(0) Stairs(1) Stairs(0)



initialize memory M

Stairs(n)



Stairs)

if n<=1 then return 1
if n is in M, return M[n]
answer = Stairs(i-1)+ Stairs(i-2)

MIn]l = answer
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Stairs(n)

if n<=1 then return 1
if n is in M, return M[n]

answer = Stairs(i-1)+ Stairs(i-2)

M[n] = answer
return answer
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Stairs(n)

stair[0]=1
stair[1l]=1



Stairs(n) @ CV\>

stair[0]=1
stair[1l]=1

for i=g_to n

e —

=)

stair[i] = stair[i-1]+stair[i-2]
———— —_—
return stair[i]

For this simple example, you might have started with
this structure. But the same pattern applies to more
complicated examples.



Dynamic

“rogramming
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wood cutting



http://www.amishhandcraftedheirlooms.com/quarter-sawn-oak.htm

I Im. file: -wakefield-and-carl-fie.gif



http://snlm.files.wordpress.com/2008/08/bill-wakefield-and-carl-fie.gif
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Log cutter dilemna

input to the problem: width n and prices (py, ..., p,)
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Log cutter dilemna

input to the problem: width » and prices (p, ..., p,)

goal:

Output plank widths i}, ..., i, such
that the sum of the plank widths is
less than n which maximizes the

k
revenue Z D;
J
j=1



Greedy fails

v
8§ [10§

Sy Bf 7



Greedy "Avg” falls
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Observation
This is our log fro vt logt et D eede v v (e
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Observation

This is our log ot les -

Begty - L
Think about the very last cut that is made in the
optimal solution. From this, we know that the best

revenue is the price of this cut plus the best
solution for the rest of the log.



Solution equation
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Approach




Approach




BestLogs( 7, (p1,.--, Pn))
if n<=0 return 0



ﬁBestLogs(n,(P1,---,Pn))

if n<=0 return 0
for i=1 to n
Best [ | ] = k@?x'{pk + Best[i — k]}

return Best[n]



_Xam p | e BestLogs( 1, (p1,- -, Pn))

) ) if n<=0 return 0
rr ¥y ¥ v 6 for i=1 to n

1$ 18 246 36§ 505 508 Best[1] = max {p; + Bestli —k]}

return Best[n]




BestLogs( 7, (p1,---,Pn))

if n<=0 return 0
for i=1 to n
Best[i] = ;g?x{Pk+¥Banﬁ——kH

return Best[n]

1rr21aX {pl + B3, p, + B,,p3 + By, p4+BO}

mlax {pl + BO}

1rznz'azl(5 {pl + B,,p, + B3, p3 + By, ps + By, ps +Bo}
29 o

max{p1+Bz p2+& p3+Bb}
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The actual cuts?



ﬁBestLogs(n,(P1,---,Pn))

if n<=0 return 0
for i=1 to n
Best [ | ] = k@?x'{pk + Best[i — k]}

choice[1] = k
return Best[n]
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