



































































































































Lecture 11 Scribbles Topics Algorithmic Reductions
JunyeobChat Moderators Recursions
Eliot

Divide e Conquer

What is an algorithm

a recipe of solving specific problems utilizing

primitive instructures
set of memory statesfinite description

Model of computation basic computer with assembly

Unit cost RAM model

basic data type is a integer
all s fit in a word
arithmetic operations run OCD 1 18 11
arcray allow random access

types of problems Algorithm Analysis
decision problems Correctness
search problems Asymtotic Remaining time
optimization problems Asymtotic Space Usage

Reduction
reducing a problem into simpler parts

A t n uniqueness we want to If Ali AEST forany II
for i l n Te hash mayp OG
Ford I n

if A AG its 2 Sort A OCulogn
return false for i I t.sn

jf A i A in Ocu
return true return false

Cut return true








































































































































Uniqueness problem reduces to sorting problem in hashmap problem

Maximum independent sets

B C

A F

E 0

Try to organize carpool

Ally Jess

sang
Roy

Pete 5ohm

Carpool problem reduces to
the independentset problem
a
maximally

while uncolored nodes

find incl sat tf OG
color nodes in ind set Lux

end






































































































































Recursion What is a recursion

reducing a problem into a small instance of itself

Dn tD then the complete is solved
4

NactionOGS
Tower of Hanoi

Hanoi u sire dest trap
if Cn O

Hanoi n l trap dst src

TD Tcu 2 Tcu l t 9

If Tcn 2

I Guess 2 2 2 1

2 2 nt
GuessTey2 1

za I 2 2 l l e I 2.2 l z I 2 I

2 Repeated Application
Tcu 2 Tcu 1 I 2 2 Ten 2 t 2 e l

2 2.2 Tcu 3 t 4 t Z t l

2 Tcu i t Zi t 2 2e I

Cusezn l
11 2 TCD 2 2e e i

n 1 bits






































































































































T rT flu

3 Characteristic equation and or amailiators

Divide Conquer
1 Dividing the problem into smaller parts
2 Taking the results merging into a larger solution

Mergesort A

if Cu l
m

Mergessort A El m

MergesertCA Lm
u

Merge A El in m OGS

Tcu 217 7 04 OCuloga
kn

Quich sort
What is the recurrence

if a ai k is the rank of

Tcu FCK 1 c Tcu G OG
the pinot

Tcu 2TC 7 OG Oculosa

Tcu Tcu 1 e OCD Oci








































































































































Scrap for pre drawn figures

B c

A F

E O


