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D¢ ¢m sevi yesi
yvéksekl 1]

T k°kl ¢ Dbixax aja- ol sun
A Bir d¢]émen sevilye root
bulunduju yerden a
olan yolun uzunl uj
A-Bilr ajacén y¢ksekl
maksimum seviyeye sahip olan
d¢] ¢megnegn dejerine
h=max {l(Vv)}
vi V(T)
A ¥r nek
A -sajdaki ajac®&8n yg¢k




Terminoloji

Parent (ana/baba)

Ancestor (ata) parent

Child( - ocuk)

Descendant (torun)

Siblings( kar dek child

Terminal vertices

(u- d¢j ém)

A Internal vertices
(ara d¢j ém)

A Subtrees( alt aja-1ar)

o Do Do Do Do o

siblings
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Ara (internal) ve
U- (terminal ) L

int AAEn az Dbir -ocu’
ol an d¢] ¢mler
(i nternal ) d¢]
: AHI - -ocujJu olm
terminal terminal L d é]‘ 2 ml er u - (t

de¢J ¢ml erdir

terminal terminal A ¥ I N € ktek4d adestj a-
Internal ve 4 adet terminal
dé¢j ém mevcutt u




Al | t a] Subttees) (

BrTaj acénén alt djolapce (sub
A V(T V(T)and
AETM) I E(T)




A] a-|l aréen Kar ak

Theorem
E] elrnd ¢ ] ¢ml ¢ bakagedtki
dojrudur
a)Tbir aja-ter
b) Tb a] | aaonnécted ve(acyclic

(hacydPingg mev)cut dej il

c)Tbaj | an h-EWer@ara gafiptir
d) T acyclic ve n-1 kenara sahiptir
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Binary Tree--¥r n e kK

AA is the root.

AB is the left child of A, and

C is the right child of A.

AD doesndt have a ri
AH doesndt have a | ef

AB, F, G and | are leaves.
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Binary TreeT Mat emat i ks el Kf adel er i

a-b a-bl/c (a—b)xc
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n=0 C empty tree

n=1 & i (1 tree)

n=2 ¢ Y/ﬂ ‘\" (2 trees)

n=3(v3‘//‘ < A >ﬂ‘\ 5 trees)
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Tam Kki IFull blaryatree)(

Bir full binarytree6 d e u
d¢j ¢mler hari
deé¢j é¢m 1 ki - 0C
sahiptir.




Tam 1 ki |1 aja- (full

*tadet u- d¢g]ém var
y ¢ ks elgd ] i

*ladet ara d¢(itl adet v
u- d¢jé¢meg varder

*ladet ara d¢gj]émeg v
d¢J] ¢m K2at§)€é s é

A¥ r n:&Kk 4 internal vertices (a, b, c ve f) ve
5 terminal vertices (d, e, g, h and i)
topl amda 9 d¢gj ém




Kki1 11 Arama A]j
(Binary Search Trees)

AVerid ¢ ] ¢ mly er b eAk¥rin e"omputers
A Veri alfabetik s é r @ d a ¢'gan mportant |
o . I I I
ver |l ekDdaijrad rhéso’r(Erie nological too
taraf éndaki o
d¢J] ¢ mdwkden daha

K¢ - ¢kt or
A Ve dé¢T ¢ m¢é Ns alj ; :
C'J ¢ ¢ J AR_ [IMPORTANT

taraféneqiialdei 0 /
d¢J ¢ mdeekiden daha £ %

beéey ekt ¢ér \
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Y¢kselkdlign bir ajJacén yhpr a
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¥rnek Bi nary Sear
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Bi nary Search uyg@dh 1k 4k 441 tle 43v é r29 152n
di zi yi bel ir i bir kurala g°re Dbir

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
23 113 |47 J11 1904305217 | | | 2o |




A]J acén D¢] ¢ml er
(Tree Traversals)

A 1: Pre-order traversal
(°nden sér al

A 2: In-order traversal
(I -ten séral




devam....

A 3: Post-order traversal

(sondan

ser

A 4. Reverse post-order

traversal ( t er s

O nc



0 Pre-order rT,T,é T
@@ @

abejknopfcdglimhi




0 In-order T, r T,é& T
@O @

jenkopbfaclgmdhi




‘ Post-order T, T,e Jr
D@ @
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Ar i1 t met

K

Kf a

A Standart: infix formu
(A+B) * C1 D/ E
AT¢m par en tireader
& parenthesis):
(A+B)*C)1 (D/E))
A Postfix formu (Polish
notasyonunun tersi):
AB+C*DE/-

A Prefix formu (Polish
notasyonu):

-*+ ABC/DE




Huf f man KHoffihMam Codes)

ASol taraft aki rabejkeimesini kodldrdaka n a
001 000 011 100

A Sa] taraftaki raékelimésinikadlarsal n a
11 000 001 10




HUFFMAN KODLAMA

EIi mizde a, e, Kk, |, m ve z semboll e
Her Dbir sembol I -1 n Huff man kod dej e
AdémSémboll erin kull aném séekl ekl areée kg
2 4 7 8 14 25
AdémSekl ék dejerleri, soldan bakl ayar a
séralamayé bozmayacak kKekilde diziye
2 4 6 7 8 -13 14 -21 25 -35 -60
Topl am dejerl eri kérmézée i1ile gPsterilm

Nt ane sembol ¢m¢gz var s @2n-1agdeenti kd leat ¢ a knti &r




AdémEB: sondak.i el eman Huff man kodl|l ama .
I kili aja- kKeklinde dijer el emanl|l ar da

Birsonraki (2n-2) defj er i ajJjac8n selfedal derasaf?2

-60

7

25 dedoersiembol ¢n sékl ék dejeri ol up, b
351 se bir ara d¢jéemder. Al a- bu d¢gj é¢m

-60







Huf f man Kodl ama Ajacénén son dur umu

-60




Huf f man Kodl ama Ajacénén yaprakl ar éna
/629
/ :
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n dall aréna Huf f man kodl ar éneé
el DDm.s ajo |Hckal § la r-iii-mi n yaz al é&m.
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-39
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aA 1
1 eA 01
] kA 001
1A 0000
6 mA 00010

zA 00011




Spanning Trees

VerlenGg r af € mré@mnning tree
ISe,; b
T,
A Ggr af é subtreeblbsiird i
ve ¢
A Ggraféenén be¢t gt

| -erir




Farkl & Spanning Trees




Spanningtreeo | ukt ur |
venteml er |

a
A Breadth-first search

method

A Depth-first search
method (backtracking)




DFS (Depth First Searchi Der i n ¥nceli kli Ar ama)

A ziyareti k°k d¢jemden bakl atéer ve gidebil
ATem dejemler ziyaret edilene kadar i kKl em
A Stack-y € jvériy a preés @l | anér .

Adén KkI| enmStack ¢ &k a Output

Start A 1 Push(A) A - A

2 Push(D) D-A

3 PushF) F-D-A - F

4 Pop() D-A F

5 Pop() A D

6 Push(H) H-A - H

7 Pop() A H

8

9 PushE) E-B-A - E

10 Pop() B-A E

11 PushC) C-B-A - C
Output : A-D-F-H-B-E-C 12 Pop() B-A

13 Pop() A

14 Pop() - A




BFS (Breadth First Searchi Geni Kk ¥ncel i kI i Ar ama)

AD¢jeéemleri seviye bazénda ziyaret eder.

A Ko ld¢j ¢ mbaredre ] ¢ md gz d y z eiyaret eder.

A Bir sonraki seviyeye ge-meden °nce bulund
A Queue-kuyruk veriy a preés @l | anér .

Adén Eklenen ¢ &k a Kuyruk Output

StartA 1 A - A A
2 B-C A B-C B-C
3 F B C-F F
4 E-D C F-E-D E-D
5 F E-D -
6 E D -
7 H D H H
8
9 J -

Output : A-B-C-F-E-D-H-J




Minimal spanning trees

Veri | en d&jgéralfé&éknléean bir
Mi ni mal spanning
A Ggr afspan@ngtreeO s i
olup (tem degfé¢m,
A Al ér | ek | aminirhumgulr
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¥rnek PRI M Al gor
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1 2 3 4 5 6 7 1 6 7
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2 1700 © M M M M 900 2 1foo M 900
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4 3 M M 0 M 700 M mm) 4 700 M
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7 400 900 M M M 800 O 7 4Dp0 800 O
1 5 6 7 1 6 v
mp 1 O @ 600 1000 40Qum) 1 1000 @@
2 1300 M M 900 2 1400 M 900
=) 3 1 500 M MeE=) 3 1 M M
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5 6 0 200 M 5 200 M
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7 400 M 800 0 =>7 400 800 O







; Prim's Algorithm Demo - Microsoft Internet Explorer

File Edit “iew Fawvorites Tools Help
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Java Applet Demo of Prim's Algorithm
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i_lick on the below applet to find a minimum spatining tree,

Vonago | [Totor

Fukuc_hﬂrama

Akashi

Okaﬁ;a_@ | kakogawa {

Takushima

Applet written by Eeng [keda
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Click on the below applet to find a minmum spanming tree.

Yonago | [Totor

I-Tﬂﬁ,r_ama Fukuﬂ@rama

e ]

OHaﬁ,:a_@ | Kakogawa I I Akashi I 'a;ka

Takushima

o

Applet written by Kenii Tkeda

-

ﬁ
=]

|£é:| &pplet Prim starked

il start |

J & Jthe shartest ... ”@Prim's Algor... £pHELP

Hes@ >

l_l_l_lﬂ Internet
| &3aums Demo: ... |Micrc:su:uFt Pow... JBIEBs




a Prim's Algorithm Demo - Microsoft Internet Explorer
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