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Algorithm depth(T,v)

if visthe rootof Tthen return0 else return 1+depth(T,w), where w is the parentof vin T

cFoadl ol Ayl gs -2-5 aladll
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Algorithm height1(T)

h<—0
for each vertexvin T do if vis an external node in T then h<—max(h,depth(T,v)
return h g Lasd ) ol dgeiylgs -4-5 aasll

2024/2023 A5 Juad 8 1 kit i — diba slrall dustin — 5 jlial) daala https://manara.edu.sy/ -


https://manara.edu.sy/
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Apalsd Gyl 236 gl w25

. Pre-order Traversal (Node, Left, Right NLR) 5l gsludl Jozmidl -

. Post-order Traversal(Left, Right, Node LRN) s Al 30U Jj.-»_ﬁ\ -

. In-order Traversal(Left, Node, Right LNR) <us AL Jezill -

e ’\.3:3.: Jemidl oy o3 (rag Vol T 8yl yi 5,b5 e «T 5yx4d preorder traversal cusill 3sludl Jozdly Tuws
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Algorithm preorder(T,v):
perform the “visit” action for node v
for each childwofvinTdo

preorder(T,w) {recursively traverse the subtree rooted at w}

.preorder Jgz=i| 4yl g5 -8-5 alasll
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DFT Postorder Traversal LRP u% 1DFT 399 syl 3o Jgeed
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Algorithm postorder(T,v):
for each childwofvinTdo
postorder(T,w) {recursively traverse the subtree rooted at w}

perfrom the “visit” action for node v

.postorder Jg=iIl &a;lgs -11-5 adasll
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DFT Inorder Traversal of a Binary Tree i%v 1DFT 994l sz e %u)l‘ Jj.eu."
ot
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Algorithm inorder(T,v):

if vhas aleft childuin T then

3 a 5 3 = inorder(T,u) {recursively traverse left subtree}

f perform the “visit” action for node v

3 ! 9 5 7 4 if v has aright child win T then

inorder(T,w) {recursively traverse right subtree}
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((((3+1)*3)/((9-5)+2))-((3*(7-4))+6))
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Breadth-first traversal PAY/
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:‘ .[ Title )( Abstmcl} @ @et:;rences -1_E

. /N N /N
EDED @@ @D 2

Paper, Title, Abstract, § 1,82,, §3, References §1.1, §1.2, §2.1, §2.2, 8§23, §31, §3.2

BFT ()

if (! IsEmty()) Q=new queue, Q.enqueue(root)
While (1Q.IsEmpty()) {Node n=Q.dequeue(}, printn,
if(n.left I=null) Q.enqueue (n.left),

if(n.right I=null) Q.enqueue(n.right) )

2yl Jlgz=ddl

el Iyl
Breadth-first traversal
05 0 soiwll delds oy
Sbadl e 1 Gyl
oy 3 Sgtud! 0 o]
ALl G gl

roayadl Jlamddl daiyles

Breadth-first traversal
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right subtree
left subtree
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Binary Trees m% 1asbad! e i
ASYN e ciude sude JSI 09 o) b il cdas 13)full (Strictly) Binary Tree didies Lxl a6l 8 e oo JLay

* if every node has zero or two children.

. SN

v
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1.  Alllevels is completely fill except the last level.

All Nodes as left as possible in last level.

P e e
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Binary Trees [A 13Ld\.ﬁdb| =&Y
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clles s s ude (€ cilS 13 :Perfect Binary Tree(All levels in completely filled) b Ll dwilid 5 oo JLas

Skl ds § A8yoll waall puan g (nis)

1. Every nodes two children.

2. Allleaves are at the same level.

O

v X
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Binary Trees

[Are you nervous? j

Yes No

Will you need to access most of the
money within the next 5 years?

\ No

Are you willing to accept risks in
exchange for higher expected returns?

\Hc:n

Savings account.

Money market fund.

Diversified portfolio with stocks,
bonds, and short-term instruments.

Stock portfolio.
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Properties of Binary Trees
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- h+1<n<2M 1
h
- 1SnEs2
- hg<n<2"1
- log(n+1)-1<h<n-1

Al gasbasdl cagai Lls proper 4l T8 yxddl cals 1319

- 2h+1<n<2M' 1

- h+1SnEs2h

- log(n+1) -1<h<(n-1)/2
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Performance of the Linked Binary Tree Pﬂ

Implementation doola

dayl AL Asld! 8 e did! ol
8)liaJl

:LinkedBinaryTree —aiall 3! yhat bl i Lagels JW Joaz!l o

Size <iIsEmpty

iterator <position

replace.

root ¢<parent ¢children <left <right ¢sibling
hasLeft <hasRight <isInternal <isExternal ¢« isRoot
insertLeft <insertRight <attach <remove
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Traversals of Binary Trees DA 1 4l sle i pe Jozmdl!
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Algorithm binaryPreorder(T,v):

perform the “visit” action for node v

if vhasaleft childuin T then binaryPreorder(T,u) {recursively traverse left subtree}

if v has aright child win Tthen  binaryPreorder(T,w) {recursively traverse right subtree}

binaryPreorder d4a};| 95
Algorithm Postorder(Node* r) // left--> right->root DI e 39S g8 s oy LsliS o SCaus

{if (r==NULL) return; ) )
Postorder(r->left);

Postorder(r->right);

print r->data ; }
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Traversals of Binary Trees PA@ 1 4l sle i pe Jozmdl!

ot
1L 8y dd i AU 3o J gz
Algorithm binaryPostorder(T,v):
if vhasaleft childuin T then binaryPostorder(T,u) {recursively traverse left subtree}

if v has aright child win Tthen  binaryPostorder(T,w) {recursively traverse right subtree}
perform the “visit” action for node v
inorder w3yl
POy 098U Bl s slay L liS (1SCas

Algorithm Inorder(Node*r) // left->root -> right
{if (r ==NULL) return;
Inorder(r->left);
print r->data ;
Inorder(r->right);
}
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Inorder Traversal of a Binary Tree M% sl by s ggl‘ Jj—"u-"
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/ + gl oo g9l 1uia duaylgs LIl alasl

Algorithm Inorder(Node*r) // left->root -> right

- 3 B 2 3 - {if (r==NULL) return;
f Inorder(r->left);

cout << r->data << "\t'";
Inorder(r->right); }

LPR %608 Byzeds e oipk! Joal! -16-5 JSad! }
inorder dea)yl g
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