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0 Warm up
Heapproperty i.fr every object
key of Keys of children

a is it a valid heap
b Insert 3 Bubble up Ie login
c Extract min Bubble down

swap w smaller child
Time O log

If yourapp requires fast
min Imax on an evolving set of obj's
Heap is usually the choice of D S
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d Give Heap W n obj's
which can be solved in OCI
Insert Extract min

a Find obj w 5th smallest key
b obj May key Ocn
C obj median key n

d none of the above
1 Hash table
a app 2 Jun

Input unsorted array of n integers

target sum t

Goal Determine YEA
sit xty t

check all pairs x

y xty t
1 01m

sort A
for each A HEP

on
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Oinlogn
insert n elem's of A n
into Hash table

for each EA
look t EH

0 n

Ocn
A lot more apps

b Implementations

Setups U universe Big

maintain evolving set
SEU

e.g Is students
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Implement as an array

01

on

space costly no 101

Implement as linked list

i

lookup 0451
Spd 0451

solution HT buckets hash fune
1 pick n of buckets
2 choose a hash function assign every

elem in U
40 n 13 a bucket

V U
n t
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A 011 141

hCK i Array of size n
ATLUS K

lookups 011

Space O n n 01st

151

1 Devils come w the pigeons
c.at

Ini x.yeus.t.h.ex hy
Trostat

g
chaining

open addressing

chaining eg his 4113 1



keep linked list in each bucket
6

given a key k ins del lookup
in the list

opÉ
ening

2dL try stipensket until available
associate each k w a

probesequence
How to choose probe sequence
linear probing h k had i h k 2

Bob look consecutively

Double hashing
hick starting point
halk offset
4,1k 17

was

I
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Iw
Regardless of resolving strategy
HT performance downgrades w collisions
choiceof hashfunction matters
eg hex 0 Terrible

A hash table length n 31

Hash function h 0 EU
set I inserted in hash table En

What's the typical running time
of subsequent lookup op's

chaining Topen addressing linear
A 0111 011
B 011 0451

01817 0111

01st 0151
that is a good hash function

fandom h U In

for K U h k chosen

indef and uniformly at random
from 0 n t


