


































































Recap Longest Common Subsequence LCS

Subproblems lasting is 105 of Ati i andYelig

Guess If xityj guesswhich one is NOT in ICS
can beboth

Recurrence

it is or j s
lcsti.jp losti i.j i tt if i.jo andXi Yj

max lcsti 1jp lest i j i it i.jo and Xity

Memoization Bottomup 0 min runtime





































































1 LCSK.nl
PsendoCodeforLCS forguigtheactual subsequence

LCS XII m YEI.n.in
1 For i 0 to m
2 Cti o 0 Sti o

3 For j ton

4 Cto.j 0 Sto.j
5 For 1 1 to m

b For j to n

7 If Xii yEj
8 ctijt cti i.jo1 1
9 Stig Sti 1 j Ati

10 ElseIf Ei 1 j CEi j 1
11 CEi.jj cti i.jo
12 Sting Sti l j
13 Else

14 ctiijj cti.jo 1
15 Sting Sti j 1
16 Return Ctm.nJ





































































How dowefillupctogetcim.in

n
Solution cim.n

City Ej

1
cttgitdi.gr

C 01 M

2 Knopakhoblom 0 1 Knapsack

E.EE Ipptoor

11
Decidewhich items

pack into a

knapsack





































































List of n items eachwith size Si integer and
value utility vi
Knapsack of size S
What is max total value of items w totalsize IS

eg Item Size Value

l l l

2 2 6 5 11

3 5 18
4 6 22

5 7 28

Greedy pick the max Ige item
15 2 I total value 35

But if we pick 13.43 we get value 40

Greedydoesn'tworkhere

DP to the rescue

Subproblem items 1 i remainingspace IS





































































Guess do we bring item i or not

Recurrence k i x max k it X1 K i t X Silt Vi
BaseCases No itemsleft i e

Slight issuehere X S D will gooutofbounds

Fix

Klix fi i x Ef is and x s

max Kli 1 x K i t X SiltVi Otherwise

IKEA

1s
kli i.x.si

Kol n

i





































































Memoizationitom
up.itsubproblems atmost nti 5 1 O n s

time subproblem 04
Runtime is In 5

notreallypolynomial because

inputs onlyneeds logsbitt
pseudopolynomial

Extensions

FBounded Knapsack Problem
Eachitem can havemultiplecopies

captured
e.g phones 4keys 5CLRStextbooks

by Unbounded Knapsack Problem

Unlimited ofcopiesknapsak

e.g phones keys OLRStextbooks
Fractional Knapsack Problem

Cantake a fractionof anitem w proportionalvalue

e.g candies bread pizza cheese ham

Greedy actuallyworks here





















Exampleof MCQ DP Problem

A

We can easily find theanswer for suchMcQs
To check if shouldhave 1 or not we can

tryexamples ac and Y be That rulesout
CandD Then consider abc and y abd that
rulesout B So correct answer is A

E Why is A the correct optimal substructure


