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0 Rezap data structure
a Trees

Binary trees linked list
array

BinarySearch Tree BST
sorted away I

BSTproperty
e

ns.t.suop's search min max rank

use rotation te keep it balanced
use case an evolving set ofobj's

totally d rep
Head HE a special BT

HEY property tx key x

Keye schildren

used fast min max
on evolving data set
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b Hash table
trash function n buckets

Array
collision chaining

OEaddressing linear
probing

choose good hashfunction random

Kfiation
usecasf.nu time2us Del lookup

1 Call back Surinet Pfs
A rail trip to visit
every city eelty once

undirectedgraph G IV E

V set of nodes
EE VV u v U.VE V3

PATH U V W W we Me V

Feed graph U.VE V IPATH UNV
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H P Hamiltonian PATH

Gives G IV E IVI N

God decide if PATH Vii Vi Vin

visting everynode exactlyonce
Vi Via

Suchproblems are
called Derision problems
AnswerTES NO

Direct computation exptine by exhaustive
search

Disiding by interactive proofs
Verifier V

V.jivi.ti EE
2kjdistineAzzept.output

YES
complete

s
Soundness if G is instance

I VE outputNO
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Abreakthrough in TCS PET harem
Probabilistic CheckableProofs

p v

Pep

pep p lN paper
superefficient

paper checksIndombits in
c.sn tpfs CSpfs ComputationallySound

God compress I

Assuming IF b 2k 2k blocks

h 0,1326
bbits each b bit

random

49 root r

so



5

p
Iii lol lol lol I l
bfits 2k b

MTCTE
Merkletree from leaves apply

h iteratively unity
root r

height K

espf.PEtofMTCEv
bloaksVwatstocheak

complete
A Soundness

making it non interactive

2 Zavitation to 70C

Q H P Can be solved by one msg
Ff system P
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what else can be solved this way
NI set of problems where soln's

can be verified in polytime
NP

factoring given N is therefeed
given Atelfactor

ok

is it sorted

P

H P seems most hard
if H P EP NP P
HAENP A Huf

Np compete
P NP
Million dollar problem

b Complexity theory
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Is s setof problems
poly

solvable in spzae

gExp Exp problems solvable
time in exp time
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