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Dynamicprogramming.ro tng
different prices for different lengths II

not necessarily linear

How to maximize profit
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Greedy approach pick a length maximizing prigee

Dynamic programming

Identify subproblem to be solved

Develop a recurrence relation for each subproblem
Solve using bottom up approach tabulate

Backtrack

For i 1 to n

R i max price that can be obtained by
breaking and selling a piece of length i



length 1 2 3 4 5 6 7 8 9 10 i

Price 1 5 8 9 10 17 17 20 24 30 P i

R 1 1

R 2 max P 2 P 1 PG

5

R 10 max P 10 P 1 R9 P 2 R8

Tor Tor Tor T



R n max P n max P i R n i 1 i n 1

Find RCR return max PCR max Pli

R 10

M
P 1 R9 p 2 P 3

recursion

tree grows
P 1 P2 R7 exponentially

with size



R 1 1

R 2 5

R 3 max 8 P 1 R 2

8

R4 max 9 P 1 R 3 P 2 R 2 P 3 RCI

max 9 9 10 8 1

10

R 5 max P 5 P1 R 4 P 2 R 3 P 3 R 2

Max 10 11 13 13

13



R 6 max P 6 P 1 RLS P 2 R 4

P 3 R 3

Max 17 14 15 16

17

R 7

P i 1 5 8 9 10 17 17 20 24 30

R i 1 5 8 10 13 17 18 22 25 30

JCI 1 2 3 2 2 6 1 2 3 10
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for n stations St Sn

i j Pij ticket price from Si to Sj

Minimize price of travel Si to Sj
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R i j min Pij many Pir RCR j
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f min cost to travel from 1 to i
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Suppose our last step was at i

i

R n min Prin Minn RCI Pin

Running time O n

For Rij min cost of travel from i to j



Ri.j min Pli j Mina P i k R k.j

1 R 1,2 R 2,3 R n 1 n

2 R 1,3 R 2,4

min P 2,3 R 1,2 R 2,3

How to find subproblems
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Subproblems

find f ACI Ali

Find f A i A j

Similarity in strings DNA strings

How to define similarity

String alignment
shiftnot a good

method shift changes answer



Spellcheck yayedit distance

Given two strings how many steps are

needed to get to second
operations

string from first

ED CLEARS READS
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ED ACCTGCAA CTG AAG

A C C T G C A A

c G C A A
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ED E GACCT 5



ED S1 52 Sn

T1 T2 Tm

ED 51 Sn 1 T1 Tm 1 Sn Tm

ED i j edit distance S Si T1 Tj

If Si Tj
ED i j ED i 1 j 1

If Si Tj
m

1 ED i 1 j 1 1 ED i 8 1 1 ED i 1 j min
Replacement Insest Delete



S1 TACCGA

52 ACCG



Steps Tabular computation
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Homeworks
1 Step 1 Formulation

a Problem we want to solve maximize the

number of activities that I can participate

given the constraint that I cannot participate

on two consecutive days

b Recursion

2 4

I 4



Observation It would be stupid to not play
for 3 or more consecutive days

playing

In a stores

maximum

1 mgt
playing

ʰ

playables

Indays

if playing n playing 3

playing In 1 whether

max ne 1 max n x playing on

else if playing n 2 a act n day n
or not

playing n false

playing n 1 true max n 1 max n act n N



else if playing n 3 88 act n a act n

playing n 13

playing n

playing n 1

max n 1 max n act n act In 1
n

Convoluted logic bad


