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3) 22| E At (postorder traversal) : LRV (Left Right Visit)
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(inorder traversal)

59l me

9% Ed| -> 2ELC -> QEZ EQ| 202 WS 8} =t

Folgt M2 2F ECE WEE I 2F E2| X7 EE|0|7| IZ0f &IF
E3] QL M E CHA| B9 EHES sict

dg{B2 2F ELZE 2 LS

o= E3|o| % E3|, A2 EQ|o| FELL, Y% E2|0| Q2% E7| 20| &
C}|.

Eg| B A5 2 =2 €i2|S(recursive algorithm)O| ZFEHSHCE

void 1norder(tree ptr ptr) {
1f(ptr) {
inorder(ptr->left_child);
printf(“%d”,ptr->data) ;
inorder(ptr->right_child);

= 2| et M (inorder traversal) €112 &

N
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(recursive algorithm)

&8 ga2|F0|e T2IUO| X7| XAIg SHSHE T2AUS YL
£ 212|150 THSEE 2L v ¥i2|zo/ck

(O) n! (n factorial O|2t1 £&5) gt== Ct54dt £0| ™ol =Lt
6l =6*5*4*3%*2%*7 O|C}.

(Hh= 202|E) 18 n 7HX| &9t €8 =85HH EICh
int factorial(int n)
{ int f =1, i=1;

for(i =1;i <= n; i++)

(F=f*i)
return f;

}

(=gtgie|E) T2 st Sid|Se 2 A/GStH Cradr €Lt
6! = 6 * 5! (Et 1 = 1)

int factorial(int n)

{
if (n ==1) return 1
else return ( n * factorial(n-1) );

<C ANs+x g=2>



=2t & 2| Z(recursive algorithm) 0
T if y=10
y ged(z,y) = , ,
(o) Greatest common divisor ged(y, remainder(z, y)) if y > 0
(0“) 1 |recursiveFunction (0
void recursiveFunction(int num) g prntt (0)___ :
. p " . recursiveFunction [ 0+1 )
{ printf("%dWn", num); i arint (1)
if (num < 4) 5 re!:ursiveFunctinn(“IH]
recursiveFunction(num + 1); B printf (2) ,
} 7 recursiveFunction [ 2+1 )
g printf ( 3
g recursiveFunction [ 3+1 )
i) 10 printf ( 4 )
void recursiveFunction(int num) ||l
{ if ( < 4) 2 recursiveFunction [ 0+1
ITinum . ) 3 recursiveFunction [ 1+1 )
. recursiveFunction(num + 1); 4 recursiverunction [ 2+1 J
printf("%dWn", num); 5 recursiveFunction [ 3+1 )
) g printf ( 4 )
7 printf (3 )
z printf ( 2
e printf (1)
10 |printf (0 .
O
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Ez|o| of — =4l E2|(expression tree)
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= A SEL [REY S
CHs |8t
1 1 + =)
2 2 * =)
3 3 * 8=
4 4 / 8=
5 5 A =)
6 6 NULL | 8iS
/ 5 A printf
8 7 NULL | 8lS
9 4 / printf
10 8 B =
11 9 NULL | 8iS
12 8 B printf
13 10 NULL | SIS
14 3 * printf

=N |2k | FES | =&
CHs | &t
15 11 C 8=
16 12 NULL | &ls
17 11 C printf
18 13 NULL | &is
19 2 * printf
20 14 D =
21 15 NULL | &is
22 14 D printf
23 16 NULL =)
24 1 + printf
25 17 E 8=
26 18 NULL | &ls
27 17 E printf
28 19 NULL | &is
M => A/IB*C*D+E




(2) M| &M (preorder traversal)

EELE > 2ZED -> QEZED| £02 YRS A = SQEAM T}
Z Eg| X}H7F EB|0|7] 20

a
OFA7LR 2 2% E2|2 WeS I 2 EE
E2|0) M= ChA| 9| EFMS Bt}
oz
oz Egjo] 2ELC, Y% £3|o| Y% 3|, YT £2|0| Q2% E2|40] L}
S0t U 9l 2 1 9%, 9BF £2|7} 9| (R0f 82 Y2 Bk
0] ¢12|Z2 T} I} 2Tk OHAIHR|E 8 212 So|Ct

void preorder(tree_ptr ptr) {
1f(ptr) {
printf(“%d”, ptr->data);
preorder(ptr->left_child);
preorder(ptr->right _child);

s x|

M| EHM (preorder traversal) €12|S

<C ANs+x g=2>



(3) 22| &M (postorder traversal)
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voild postorder(tree ptr ptr) {

1T(ptr) {

postorder(ptr->left_child)

1d);

printf(“%d”, ptr->data);

ht ch

->rig

postorder(ptr
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(postorder traversal)
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Eol gMS B &8 2SO HAMNOF GHE 2 OHLICH Ol Ols 5
S| St 2 RBS YO Y N2BOR XA 200/0H Y26 A
LEE LIFO 222 IS aHOk 5101 IS0 ASS ALSSHUL

HHE X ZQ|EtAH(inorder traversal) €125

/* 1terative inorder tree traversal */
void iter_inorder(tree ptr node) {
int top = -1;
tree ptr stack[MAX_ STACK SIZE];
while(1l) {
while(node) {
push(&top, node);
node = node->left_child;
+
node = pop(&top);
1T('node) break;
printf(“%d”, node->data);
node = node->right child;
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EtAH(|evel order traversal)
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2| 2l EFAH (|evel order traversal)

void level order(tree ptr ptr) {
int front = rear = O;
tree ptr queue[MAX QUEUE_SIZE];
1IT(!ptr) return;
add(front,&rear,ptr);
for(;;) {
ptr = delete(&front, rear);
1f(ptr) {
printf(“%d”, ptr->data);
iIf(ptr->left_child)

T

&g E

add(front, &rear,ptr->left_child);

1IT(ptr->right_child)

add(front, &rear,ptr->right child);

}

else break;
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2. 2| E(Threaded) 0| %l E 2|

=M 7| O|TEE|E MY I Pt =M 2t LES BMSHA ECt
Ol =E=9| =A0f h2t Oj2] Ch= oz Z
it 2 X| LS 77}1?

Y EQlo §A0M XA0] Sle

H n
Mo
i

E 2|9 7<‘|7(-|| LE == N0l g39°| == 2N 7l|0|{ O] & N+17{{2| &3
= HHUA =ICE O] N+17{e| 2la & g5t 0| 23 £ thread2tl EELCF.

left_child | data | right_child \

left_child right_child

HIO| = 3 2440| QX EZIX|0 et Ch5uf 40| 50}
1) L= 213 7} H| O QLS M ( if ptr->left_child is null),

=> Q| Y3 242 B9 T 242 B2 W LC IS MWL
2) QEZF ZIJt HI{USHH(if ptr->right_child is null ),

=> LE0| Y3 22 B T =Mo B2 012 = E 22 MIs
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o 3o MEE 2ol AtA! =E=of ciet ol elX|, M =2l
OE A st=717?

) ZEE SOHA EAISHHOF SHCH
H~ 0| S : left_thread and right_thread

- ptr->left_thread = TRUE
ptr->left_child 7} thread gt &4

- ptr->left_thread = FALSE
ptr->left_child 7} 2% XA A<

- ptr->right_thread = TRUE
ptr->right_child 7} thread 42 &<

- ptr->right_thread = FALSE

ptr->right_child 7} 22% xtAl A<

M
o
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M E ERE QS EQ Mo x

M| = E2|E BHEY| flsiAM = Lt EEef oLt M| =0lX] #+E25=

HEE FAEeh

struct tnode {
short int left thread;
struct tnode *left_child;
char data;
struct tnode *right child;
short int right thread;
33
typedef struct tnode threaded tree;
typedef threaded tree *threaded ptr;

left_thread left_child data right_child right thread

<C ANs+x g=2>
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olgh =9t xE 2k

left_thread left_child data right_child  right thread
TRUE —_— FALSE
A A
<CAEX g& >
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o) sI=E==E 718 2= o| &l Eg| :

f = FALSE
t = TRUE
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M= E2|o| F9| By

O|Zl EE| & M= E2|Z2 "I o= SEMZ HotA| & = Jct
AAETL oM XA Eof CHet 3 42 "2 & = A0 XA =T}
M E E 30 ctg YWEX| 23 40| ZeE|0] AL EZ AA| HIZ FF

ol s de|Eo =2 Mot Cl=21f 2ol MX ¢lolo L=

Cle Y42 235 &+ insucc() &5E BHEO EX}

(inorder traversal of a threaded binary tree)

{ find the inorder successor of ptr
— if ptr—>right_thread=TRUE,
then ptr—>right_child

— otherwise

follow a path of left—child links from the right—child of ptr
until we reach a node with left_thread=TRUE

<C ANs+x g=2>
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« M = EE|e| S EMo CHEH ClS == 4F 37| — insucc()

2o Z2lH gt treeE QUAIE FH HFsFEI w2 TR M ot Y
threaded ptr insucc(threaded ptr tree) {
threaded ptr temp;
temp = tree->right_child;
iT(Itree->right_thread)
while(1temp->left_thread)
temp = temp->left_child;
return temp;
¥ T2 tinorder() : M2 E E2|o| Z2[EAH &
- ME = 2|0 FLIEY L12|F
MEﬂ CEZo S/ EM AdE|E2 FE oM A[RSI0A] CHS
E A= xOH—Md =lCt.
void tinorder(threaded ptr tree) {
threaded ptr temp = tree;
for(;;) {
temp = insucc(temp);
if(temp = tree) break;
printf(“%3c”, temp->data);
+
1 Z 23 tinorder() : A E E2|2o| = EFM

<CXNs+x g=2>
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AP = OlZER|o 2R =5 HItetohH of 2 Et?

C M E EZ|OA LEQ| QLEEXIAILE AR

{
1) parent—>right_threaded & FALSE 2 84
2) child—>left_thread 2} child—>right_thread & TRUE Z #&
3) child—>left_child & parent 2 ¥4
4) child—>right_child € parent—>right_child 2 %4
5) parent—>right_child & child 2 814
}

24



«Z 2 I insert_right() : 2 E EZ|0A] ol EL| LEZN MZ
MRlStE T2

Mo
|_|'
N
i

void insert_right(threaded ptr parent, threaded ptr

child)

{ T2 tinorder() : X2 E E2lo S &AM 22| E
threaded ptr temp;
child->right_child=parent->right_child; (4)
child->right_thread=parent->right_thread; (2)
child->left_child=parent; (3)
child->left_thread=TRUE; (2)
parent->right_child=child; (5)
parent->right_thread=FALSE; (1)
i;(!child—>right_thread) { 7 LEE XAo] U= 47

temp=insucc(child);
temp->left_child=child;
+
3} 25
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3. O|Z Eg|of Ztot AE[F

1. O|ZEE| SAL: O|ZEZ|7} S If £L2 =Zk2| o|XIEE|E BHECHH?

L2 O|XEZZ ot 71 O Br=ECH EC2| & BHAMSIHM MER2 EZ Tt
S MOiCH = E 5 SAISHO|OF StCt = @B 2|2 0[&5t0 SASH0] 2
CE 3lX}

tree_ptr copy(tree_ptr original)
{ tree_ptr temp;
if(original) {

temp = (tree_ptr)malloc(sizeof(node));
temp->left_child = copy(original->left_child); @
temp->right_child = copy(original->right_child); @
temp->data = original->data; ®
return temp;

}
return NULL;

28
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2. 0|ZEE| SSH|uW : F/2| O|FEL|7} A= W F O|TEZ7} 2A¥u} &
of 2¢0] £&2X| H| w5} H?

Mo O|TEC[E MoIHM LES B MO &= E2|o] L E9| {{=
wor®H glC FAM -2 02 7bA| BN L S HotH T[X| 2 M2 &M
g= 0[&0o}0] H|uotE S ofAt.

/* program equal() */
int equal(tree_ptr first,tree_ptr second) {
return ((first && !second)
|| (first && second
&& (first->data == second->data)
&& equal(first->left_child, second->left_child)
&& equal(first->right_child, second->right_child)));

30
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