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shot Hwa are tom 9pm

Long Hwa out tom are toes

Exam 1 next thurs 5125

Fun optional recitation tomorrow

AFY.to
ynamic Programming DP

2 Longest Common Subsequence LCS

3 DP LCS solution



11DynamicProgrammingy

Approaches
naive linearsearch selectin sort

divideand conquer binarysearch karats.ba mergesort

DP Les
quicksort

start with Dtc and then I can we do better I

g yooo

when is DP a good fit

optimization problems

optimal substructure

overlapping subproblems

Optimization Problem

easyto find
Solution

we want the best of many
all solutions

optimize maximin of some component

q
problem need coffee

work in Meserve
class in Shillman

Laney
poss Solutions sbux in CSC

Tate Pavement PDin Richards

A P DD in Shillman sneak coffeemaker
into office



BrB twe we optimizing for

Time Skillman one optimal sons

make my
own are optimal solns

two optimal sonsTaste either DD

In general optimization problem can be
solved

naively brute force

Compute the valve of every
valid solution

see which is best

but this is slowwwww h
1

can we do better
t

try Dtc might be a Slow implementation I
canwe make a

fasteripplementation
DP is good when

optimization

optimal substructure solution to smaller problem
is

part of solution to bigger problem

overlapping subproblems recursivesolutionsolves the
same subproblems multiple
times



2Longistcommonsubsequenced Lcs

sequence like a string
ex X Cn G tih e a Sit er n

X Xn

subsequence of X XwithOur more elementsremoved

ex subsequences of X

an chins so he era ers es

ex invalid subsequences of X

S r o shin n

Howmany subsequences of X
we there

ex X A L G O

5222
24 16

LES given two sequences X Y

X T Xi Xz Xm YT ya ya yn
An Les X Y

is a subsequenceof X
s is a Subsequence of Y

is an optime solution

Is longest
For today LCS X Y is the length

t



Approach 1 naive BruteFore

Find all subsequences of X 2m

Find all subsequences of Y 2n

Find the ones theyhave in common

Choose the longest

Solves the problem Dr Runtime 2m 2n

7
canwe dobetter

I Lstry Dtc

AppramF2idinger
X CA G A T S
Y G X B T I

work ar way
backwards from Xm 2nd yn

just focuson length
lots start at end Aggia If AYA

G X B

LCS AGAT GXBT LCSCALA OXB I

NI LesCAGA GXB Igt not the same

LLSAGA GXB LCSCAGGXB
or

sCara ax

whichever is

per
longer



next LCS AG MB
I storax

tLSCAG.CAT

SLAGGXD LSCAG.atu unimererL A0M
or

is longerLCS A GXB

more 10

remove one element from X Y X xx Xm

remove are from X but not y yegg ge gs
remove are from Y but not X

worst case no elements in common

X Sequence Xi X Xz Xi

y Sequence Yj Cy yz y

compare

43,4
t

Xy 3

42 Yy 43,43 X 43 Ya V2

in
Y



so much overlap
eventually compare every
Xi Xz Xm to

every
Y 42 Yn

LM q same as naive solution

I3DPappacy
gooo

Implementation is better
once we solve a subproblem

never solve it again
instead remember it

tradeoff of time Space

I Recurrence for the value of
an optimal solution

i j length of an LCS of Xi and Yj

Lij

Base se 0 when i o or j o

if Xi y i i j i t I

i f x t yj Max i i j Ei j D



make a table matrix X CAGATS
C table Y GX B T

0,0 LSC O

1,13 LCSCA 4 0

E3 D LCS AGA G 1

I 3 SCA GXB O

4,43 Lescaut axost actual answer

ctablet length

1 0 BC BC BC BC

BC
I

µ

i

Ez

Nagaiah
i

Ey



to

answers to
subproblems


