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Heaps
dda a senmi organieed data Structure (+ypwaMAj tree - lpased )

- orgamzed enongh 1o give decemit runtimes
« unorganiced ensugh o make maAntanenc sy .

ex: lazy /M'ld”y separafe unolurwear, pon®, and shirts .
many 7“%003— b/‘naﬂJ binopnal, fbonaced’

~> Binary Heaps : usea birary free structure {Z\o
2 types :_min-heap , max-heap S
invarient Coarent = chuldren .
— becamse Huis invavient i3 loose we canfovee anothey
@ trge must be complete

how 1's this owanized?
— operakions Sem-0ga ZMany Vakid Tocationsto insev4 -

- evachni r%{q y?uorggf) = 6(1) + heapity

- heapify = move thre violation downne Hree. = O(o/tt%';é 1))
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- Insert : add o botiom of heap
incredse - kuo (new Memem) = 9(!)+mcv.le
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< budld = call heapify on pach nody, starting o4 leaves + progressing

to e roo+
¥ beuld (hode) :
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Impl¢imenting o Binany teap.

- avray indicies 23 U, very space efficie
. Hime efficieitt : canfind
8 g K ond mﬁen‘;pam%:‘) 1‘3&).

since complete (F C € neap than )< magins 3EWeAp:

— doubly linked tree
~just here 1o Shaw ok ADT #Implementarion .

- arvay convenient for heapsort.

PV(OYIH Queue.

ops: insert (x), mox (), extract-maxy), increase-key (x vew)

Impementatons: nsO wiaxO)  extr()  iaer( )
- lS/'OH‘(’Ol lest [g(n) 1 1 Mt \gn
—heaps l4n) 1 1 g
— unSovied list ?1 n n 1

> o pise it yout need ot fnow e implementadion)
only e Inte rfacs.

L \ice the ADTS provided in prhon: \ist, diCt, €iC.

ADT : peed fo know o USE
implementt : need fo PO .
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Probolem: yon have k Sorted IS
. \ f ond Yol want 4 sovted lisSt.
Merging K- lists Hoetotdh # oF elements is
* papular iftteyview guestion

IDEA 1 : merge pairs of lists 4. meging 2 lits takes  &m)
e P vgy-?#ge{tin%ch'm.

UD DD b. you will neeel log(k) merges Stages
C. ¢ach singy fouchies (roug 17)

Jvou V even) ement .
\/\\//\J O(nlogk)

W+ Ofn) extra space needed .

\DEA2: erge ol k simudtaneously using a min heap .

- take e fop element from each! list (adong w| W“’G’W*
of whioh list It ame fom)

- place the elemends info a min heo | /

Nremove-min + adld o 'sorted’ reglon [ ook a celechonsor! ]

- add the nect element Pom the list 1+ came fiom.

Hime : buibling heap  O(KIgk)
vemove min - o(1gi<)
add element  O(gk)

— each element will be added anol removed so: NIgk)2

Space: O(k)

—wait - huh?? weld tums out wf some cmarthess wecan
Stove our Sovreol st fn the Sublisté fhee space .

o does havm3 un badanced 3Ts affe ot e metneds? Hu's WM weld.
o other wwthools? 4

o what venefitz oo each have? ) Acessivle IWOMW
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