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Reading Probably too long !--
Extended next one to Friday)

&

↳ over Hashing
Worksheet :
-
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Priority queues: An abstract datastructure

Operations : Given priority queue PQ :

· insert(e
,
ki adds e to PQ with

priority k
-get Max() : returns max k in PQ

.

maximum
or Min (If min quevel

· removeMax)) : removes max element
Cor min)

Note: no find(k)(plus size a empty)
or findled

Why would this be useful?
Min : fastest or shortest route

wat quere > airplanes



How to implement ? frie↑
Array or

list option
:

To
un elements in array↳ keep unsorted order:

Sorted order
: -
-
etMax : O(l) SeMax : O(m)

O(g Insert: amortizedinsert: O(n)
removeMax : OU) removeMax

: O(n)

Oheight)
AVL

With-
remotNoCloga



Doing it faster :-
Hap : A binary tree where :

· T
Q

for every node v (other thann) the key
stored at VIS "the key stored
at v's parent

carray-based
·The tree is completes -
G levels 0 ... h-1 are full o his filled
⑤

in left to right. ↳ perfectEx :

⑮ Flogaht,(1)
⑬ ② + no ptrs.
X / *



keyt
dateEx : #-

(Note : only / &2⑮showing the ⑬Hote

keys here)⑪
⑮d

Insert (4)

Insert(52)
Insert(10)



RemoveMay ↓ unhappy
-

&

f I

15 take largerchild⑰
7

↓ swop
#xy X

⑬
/I 17
⑭
/
②⑩* delete to maintain #2



Implementation : Array based tres :
⑪o

recall :
I 2left (v)=Zu + 1 O

right(v)
=2u+2 17⑮parent(v): ③↳ 46"

array/I R ②
--

& A :L
si-u



Runtime :
-

getMax : O()

Insert a remove
Max :

L comparisons

↳
E Tlogahy snaps

Ollogen)



Hepsort: iteisMain idea : Insert H

into heap ,then
remove

them
↳ nlogan trilogan

= Ochlogw]

Practically : Can go
faster !

- ↳ O(n) in produce



Unsorted array - convert to

- hap

--- ⑪
I#ItO -2-1~ K after we"leaves

areWhere

heapify ? book half : 2"" to I"1

So : Leopify : build bottom up
.

look at
level

⑰
-



no
extre
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Mictorially :

Isee per



changekeyAddingoperations
,

also supports : Seydecrease
Often =

Runtime: logan so
locally smop

Note that this also gives us delete :
& -

Vary Iby litlt



- Merge (H., H2)
:

Another

create a new heap with
all values

of H , THz

↓How? 3 I Na ⑬ 42
&, ⑳

n =
n ,
+z

1⑮ ⑧
3 Y
It zoremove Min
Dissert into Hi

Runtime:
tlog nlogn
-



date
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/
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BinomialHeap
Goal : Improve Merge

O(n) -> OCogn)
at the "cost" of min

0() -> Ollogn)
[But really not!!]
Amortization :



# : Analtree
,
defined recursively :

Base case : o

Bo

Bi : two copies
of Biz

,
one root

connected as (new) child of the other

Picture:



General pottern :

B : binomial free of order

Bk-1

-*Pk-1

Endresting



HWO question from previous
semester :

so siz =



Height of B(K) :

/ which is biggest?

#"Bo
children

so H(k) =
-

In terms of # of modes :

B has 2" modewheight I
K

E



BinomialHeap
· Like regular heap, child

> parent
(for all nodes)

· But : this is a collection of
binomial frees ,

withmost 1 of each size

so : one Bo
one B

,

one B2

one.

"

Bi (some is

Index via a linked list
sorted by

degree 0 .. i



E List in orange trees
in blue

↑

o-
By

(note : no B ,
or By in this example)

length of list (in terms
of of modes) :



How to search :

-

Look at the roots & take mir

Runtime :

But : can keepglobal ptr to minimum
I just need

to update it as you go)
-

↳ Runtime :
↑



Nexttime,a the whole part !


