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Binary Search Trees
Contest Results Map Lookup Revisited
gf 'f" + The hash tabic straiegy we introduced @ week 2ga is by tar the
.!' SR e mist comman implemoniation of maps in praction.
- Despile i many acvaniages— maost nolably its estracedinany
Eorting Contesat efficiency—the hash @bie implementation is not neocssar 1y
May J009 the best strabegy for all applications.
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Looking Up Keys in an Array

= Insiead ol w=ing a map, uppoer That you entered Al the stic
abtirovialions (along with their namis) in an anzy:
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= How many oporalions [as & fumclion of the size M) arc nocdod
Iz find & slabe abbeoviafion, such as ="

+ The kookup operation in a soried aray nuns. in OYlog M) time

Adding a Key to an Array

= But whal about adding 2 new key? Suppose, 1or maampie, that
Pupnn Rioo (PR) bepomes a stale:
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= The ad oporabion in 2 soriod smay runs in Q{A] Hime.

Fixing the Problem

= When we woried with the cditor bulfer ten wosks ago, we

solved the inscriion problkem by using a linked list insicad of
&N T

=  Unforturaicdy, quInE:l soricad array imbe & limked 1ist makes it
impaEsibic 1o appdy Dinary scanch DeCawse thise i5 ni way i
Find the middie & omieni.

= Bul whal if yos cosld painl 1o the middie doment in 2 linkod
list? That idea seems und kely, bul | s the iy fa find z
dala strudune thal olfers Oflog A perfommanoe Tor Both the
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Binary Search Trees

+ The siruciure that ends up solving this problom is calied a

binary search tree.  Each node in such a troc has exactly teo
subtrees 3 left sublree that conlains 21l e nodes thal come

botonz this one and & righl subires thal conlains Al the nodes
hat come after i

= The dassical example is the Tollow'ing bimary scandhy e of
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The bst.h Interface
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The bst.h Interface

Tuls cmaricm dafism o KEE Eeplan der L sisory anaet wran.

N PR BT
R R L (e

EE AR BRI e
= T AN AEr asitlEanians B omevw gy bhssEry @meErat e,
= wim pen aErESE L B aempamiaas feemaee . shlas ok s lad
= AE aEmmLEE dLEE TEIEEL. FRLE e la o spsdasal, LF man
= ghves. sparansresy dews g h o wsad, vhaek applena she
= mdawis sparaner o s bas sl of sta hatmedar ad e
= @s FEEF IpEa i dnresd ase sdfielaws. s o s enwd A
" EEmply JUEr N AEemLr. R e sl

T ANE I ELEETEIE N, L P ORE | T SR g o

= mila deamsias @RS lIarnE B PIErET FAF 8 LERa.

The bst.h Interface
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The bstpriv.h Data Structure
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The cmpfn.h Interface
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The bstimpl. cpp IMplementation

wilar hesewssl.apn
= vhia faia isplamass ste bas. b emarism o ssley prers de w
= pEsErn aEpormrEsdEn 6P EimLaT amoeh EraE.
ke b

femlgds mamlois.l

T LA A NTASET A T

BRI CELY AR Caemes ) | RlaErEEs . aleesmpa i |
A T R
LR ¥ T R L T

i

BT A I EFTALE T e TIEL
LT U ik 1
alasr)is

The bstimpl.cpp IMmplementation
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The bstimpl. cpp IMplementation
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The bstimpl . cpp IMmplementation
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The bstimpl. cpp IMplementation
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