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11 nmortizednnys.is
n steps on input of size n

Sequence of operations 5 worsts case

Ocn

Traditional
w c of these operations
analysis LS Gcn2

Amortized version

sequence of operations

worst case can't possibly happeneverytime
count the times the worst case happens

over a sequence of n operations

get a new total rn time and per operation
his time

TriptoDataStrutines18tystemsn

LetAEc.n be a new array allocation

Insert at
post
poss Each insert costs 04

pos3

posh



all insert again now want position ntl

need to allocate new array
new array has size 2h

A I 2n s loopy overelements
from old array to
new array

lastintd worst case

Traditional W C analysis
n in worst case for one insert

A sequence of n insert operations D n 2

12Aggregateanalysty

Simplification don't worry about cost of

notation deallocation

aggregate look at cost of all n operations

not just wart case of one at a time



start

insert B 1st insert cost 1

insert A D 2nd insert cost 2

insert Dl Dh 3rd insert cost 3

insert It 4th insert lost I

insert Da Dill
5th insert cost 5

I 2 3 4 5 6 7 8 9

1
D

worst case does happen

but not everysingle time

next worstcase

when i 17

Dinga worst case when i 2kt for sane K

otherwise cost is I

1Agy 2natysi Addalethei.s together when it

Costs i and all the Is together



ge
otherwise

that's total cost of worst case

25 215 I 0 n

what's tothe lost of non worst case

n Ign of these

I n of these

In total wer n operations

I n t n per operation
04

Ocn

h

Ywhich the ith operation costs i if i is a

power of 2 and I otherwise

1040



12Graphinty
Assumptions

We know graphs are important

we know some stuff about graphs

focus on how we implement graphalgorithms
rn time space etc

what do we know abut

ms
t

unweighted
undirected

7 vertices nodes

7 edges
Connected path
from u to v

break ties alphabetically

deg B y

what nee can we say
about these



directed

p not strongly connected

acyclic
DAW

weighted

É connected

at
unconnected

component is a tree

um

each connected

Connected

angry
strongly connected
Ulu and no path
A B BA
AC cc

CA

All graphs so far welsimpted

g
no self loops
no multi edges



renren.int
anglist

Adjacency matrix

ladies
1 2,3
2 1 3

s

Fone G 5 Function takes G as param
TÉh

we zag list for vertex

for each vertex v in GAdj u

explore all of u's

neighbors

Ispacecompuxity
V vertices
E edges

Vt 2 E

GCute gooood



Prostansotaglisty
Space complexity
does oir exist in the graph

E

I898
I 0

I
I l I

0 0 1
0

Inpseudocalestructing
Fone G Function takes G as param

G A u A valve in adj matrix

T for lo u
s assume so art if

that u u dacan be edgyIT
numbers or vertex labels

Ispacelannith v2 matrix is VV

quadratic



Instead
Space complexity unless dense graph

unless small

isthere an edge from Co D I G A v32
I


