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reorder(A): a, b, ¢, f, g, h, j, k, d, e, 1,1, m
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:(inorder) s 5 oy S,
Inorder(T) = Inorder(T\),r, Inorder(Ty), ..., Inorder(T})
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Post(T) = Post(Ty), Post(Ty), ..., Post(Ty),r
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reorder(A): a, b, ¢, f, g, h, j, k,d, e, i, m

worder(A): b, a, f, ¢, g,j, h, k,d, 1,1, m, e

)
(A): b? f’ g? j’ k’ h7 C7 d’ ]" m7 i? e’ a

ostorder
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(sl g T00t[T]) &S o sbm) T g 5,5 S MAKEEMPTY(T') ®
CS 3 I R 12008

Kl S o p 1, T &5 ,3 gad; (ROOT(T) @
o S I B3 165953

.\3|>deo,3 T &35 550 g0 8 o4 (PARENT(T,v) @
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preorder(A): a, b, c, f, g, h, j, k,d, e, i, m
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pef IT &5 ulew Kls B o p T S5 55 53150 Sl y Covw 3l p RIGHT-SIBLING (T, v) @
null § o 8 (I 0,8 5 oS5 1839,8
’REORDER(T', p)
1 if p = null S )3 53 345 00 ol sliad S1ZE(T) @
2 then return el S IS S5 163,09
3 PriNT ELEMENT(T,p) Sl J s LT s LS o gasein ISEMPTY(T) @
4 p <« LEFT-MOST-CHILD (7, p) G 3B b S ys 1 g 5 O3 163955
5 while p # null s € | _ - T
Y S o> HLEMENT
6 do PREORDER (T,P) PRl g (Tyn) e
7 p — RIGHT-SIBLING (T, p) P R S L ST L T Y
-
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I a N
NORDER(T, p) POSTORDER(T, p)
1 if p = null 1 if p = null

then return then return

2 2

3 n« LEFT-MOSsT-CHILD (T,p) 3 n < LEFT-MOSsT-CHILD (T, p)
4 INORDER (T,n) 4 while n # null

5 PRrINT ELEMENT(T, p) 5 do POSTORDER (T,n)

6 n <« RIGHT-SIBLING (T,n) 6 n < RIGHT-SIBLING (T, n)
7 while n # null 7 PrINT ELEMENT(T, D)
8 do INORDER (T,n)

9

n < RIGHT-SIBLING (T, n)
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JODEHEIGHT(T, p)
> returns the height of p in tree T'
if ISEmpTY(T)

then error
height «— 0
p <« LEFT-MoOsT-CHILD (T, p)
while p # null

do height «— max{height, NODEHEIGHT (T, p)}
p — RIGHT-SIBLING (T, p)

return height + 1
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CoOUNTNODES(T), p)

> counts the number of nodes in 1" with root p
if ISEmPTY(T)
then return 0
count «— 1
p < LEFT-MosT-CHILD (T, p)
while p # null
do count «— count+ COUNTNODES (7', p)
p — RIGHT-SIBLING (T, p)

0 N O O =W N =

return COUNT
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s s s b parent (g3lwesly iep o3

TGy A s py 03T SF sy p

FIND-PARENT(T, 7, p)

ifp=r

1 then return null

2 q+ LEFT-MOST-CHILD (T,7)

3 while ¢ # null

4 doifp=gq

5 then return r

6 s «— FIND-PARENT(T,q, p)

7 if s # null

8 then return s

9 q < RIGHT-SIBLING (T, q)
10 return null

.
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SREATE2(x, T, T))

> creates a tree with x as the label of its root

> and two subtrees Ty and T3 (77 # null )
MakeEMPTY (T)

root[T] « Allocate-Node (x,root[T],null ,null )
RIGHT-SIBLING [root[T1]] <« root[T3]
parent[root|T1]] < root|T]

parent[root[Ts]| < root[T]

size[T] «— 1+ size[T1] + size[Ty

return T
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’REORDER(T', 1)
> It is assumed that r is the root of T’
1 if r = null
2 then return
3 meet element (T, r)
4 Preorder(T,left[r])
5 Preorder (T, right[r])

el dezwe © ¥o FaelS wdige (5oLl

Ly )l Liga sy

lo v 2 0
ooy, 50 (ilea

4 N
CREATE3(x, T1, T3, T5)
MAakKeEwmMPTY (7))

1 root[T] «+ Allocate-Node (x,root[Ti],null ;null )

2 RIGHT-SIBLING [root[T1]] < root[T5]

3 RIGHT-SIBLING [root[Ts]] < root[T5]

4 parentlroot|Ti]] < root[T]

5 parent|root[Ty]| «— root[T]

6 size[T] «— 1+ size[Th] + size[Ty] + size[T5]

7 return T
-
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E - E\Ey <>
- EF<a>
— < operand >

~
(postfix) (g guey
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(Expression Tree) & )le C& s

(infix with complete paranthesis) JolS' g5l 5 b gL sl

E — (E\< (> Ey)
— (<a>FE)
— < operand >
< a > — unary operators
< 3> — binary operators

ke sl S
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SIS A $39)9 gBAm
a | +(b—cxd)Ne—fANgA(h/—ixk)
a + | (b—cxd)Ahe—fAgA(h/mixk)
a + (| b=—cxd)hNe—fAgNA(h/mixk)
a +(|b | —cxd)Ne—fAgA(h/mixk)
ab +( | = | exd)hNe—fAgNA(h/mixk)
ab | +(— | ¢ | *d)Ne—fFAgA(h/mixk)
abc | +(— | * | d)ANe—fAgA(h/-ixk)
abc | +(—* | d | YAe—fAgA(h/=ixk)
abed | +(—* | ) | Ae—fAgA(h/=ixk)
abed x — + | A le—fAgN(h/mixk)
abed x — +A e | =fAgA(h/mixk)
abed x —e +A | — | fAgA(h/—mixk)
el dozw © A FoplS wdigs GoaSEls
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on the top of stack
( — + X / A -
(| Puse Pusn Pusn Pusu Pusu Pusu Pusu
i —| Pusun Por Porp Por Porp Poprp Por
n +| PusH Por Porp Por Porp Poprp Por
p * Pusu PusH Pusa Pop Porp Porp Pop
u /| Pusa PusH Pusu Pop Pop Pop Por
t A| Pusa Pusu Pusu PusH Pusan Pusa Pop
—-| Pusa Pusn Pusu PusH PusH Pusn Pop
) | Pop-more Pop Pop Pop Pop Porp Por
Action[i,j] Jsd>
o dazes © A S ikigs godSLil
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<obe <ol p
a+b—cxd)N—=fANgA(h/—ixk) SN sl
((a+((b=(cxd)) ne) = (f A(gA((h/(m1) x k) | Jol8 550 b gk gile
abed x —e A+ fghi—/k« AN — SN g
—+aA-=bxcdeN fAgx*/h-ik S g
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STIS| W o | 8299 gLams |
abed x —e N + — [ | AgA(h/—ixk)
abcd x —e N+ f — AN | gN(h/=mixk)
abed x —e N+ f =N g | A(h/mixk)

abed x —e N+ fg A | A | (h/7ixk)
abed x —e N +fg —AAN| (| h/mixk)
abed x —e A +fg —ANAN( | h | [mixk)
abed x —e A+ fgh —AN(| /) | mixk)
abcdx —e N+fgh | — AN/ | = | ixk)
abcdx —e N+fgh | — AN/~ | i | k)
abedx —e N+fghi | —AN(/= | x| k)
abed * —e N+ fghi— / — ANk )
abed x —e N+ fghi— [k —ANAGE| )
abed x —e A+ fghi— [k —AA
abed x —e N+ fghi— [k« AN —
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done «— true
else write s to postfix

POP(S)

20 while not iSEMPTY(S)

21 do write TOP(S) to post fix
22 POP(S)
el dozw © 0o FoplS wdigs GoaSEls
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12 do operator «— postfix[i]; i — i—1
13 POSTFIX-TO-PREFIX (i, j)
14 prefiz[j] < operator
15 je— j—1
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INFIX-TO-POSTFIX(in fiz)
> Uses stack S, and matrix action

1 intialize-actions()
2 while there is token in infiz
3 do read token c¢ from infix
4 if ¢ is an operand
5 then write ¢ to post fix
6 else done «— false
7 while not done
8 do if isSEMPTY(S)
9 then Push (c, 5)
10 done — true
11 else s«— TOP(S)
12 if c=') and s='(
13 then POP(S)
14 done «— true
15 if action[c, s| =' push/
16 then Push (5, ¢)
~ oS dozw (© ¥4 FalS pwdige (gouSisls
‘;A[,;;UJ;JJ b 5 byl boasly
Ve

s

POSTFIX-TO-PREFIX(4, j)
> converts correct post fix[?..i] to prefix[?..j]

> at the end, 7 and j are either 0 or

> the last index of the preceeding expressions.

> post fix and prefiz are global arrays

© 00 N O Ut = W N

—_ =
—= O

> ¢, j are refrenced variables switch

case post fiz[i] is operand
do prefiz[j] < postfiz|i]
1— 1—1;7« 7—-1
case postfiz[i] is binary operator
do operator «— postfiz[i]; i — i—1
POSTFIX-TO-PREFIX (i, j)
POSTFIX-TO-PREFIX (i, j)
prefix[j| «— operator
J—=J-1
case postfizi] is unary operator

~
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'INDR(4, j)
1 switch
2 case A[j] is a binary operator
3 do count «— 2
4 case A[j] is a unary operator
5 do count «— 1
6 default
7 do count — 1
8 r— 3
9 while Count > 0
10 dor« r—1
11 switch
12 case A[r] is a binary operator
13 do count «— count + 1
14 case A[r] is a unary operator
15 do nothing
16 case
17 do count «<— count — 1

ol dozw © oY FoplS wdigs GoaSEls
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»OSTFIX-TO-TREE(%, j)
> Creates a tree for post fiz[i..j]
ifj<i
then return null
n < ALLOCATE-NODE(A[j], null ,null )
ifi<j
then r «— FINDR(postfiz,j — 1)
left[n] « POSTFIX-TO-TREE (i,7 — 1)
right[n] < POSTFIX-TO-TREE (r,j — 1)

0 N O Ot = W NN

return n

el dezwe © (4 FaelS wdige (5oLl
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POSTFIX-TO-PREFIX(i, j, k)
> converts post fiz[i..j] to prefiz(k..?]

~

1 ifj<i
2 then return
3 ifi=j
4  then prefizlk] «— postfixz[i]
5 else prefix[k] — postfix[j]
6 r — FindR (postfix,j — 1)
7 Postfix-to-Prefix (i,7 — 1,k + 1)
8 Postfix-to-Prefix (r,j — 1,7 —i+ k+1)
- o8 dere © oF G S i geaK 5l
Loy S0 s 5 L Lol
e
18 return r
B © o0 G2 i oSl



Lol Ll

. 2 .
L WS

4 N

POSTFIX-TO-TREE())
> Makes a tree for postfix[?..j]
> j is assumed to be a reference variable
1 n <+ ALLOCATE-NODE(A[j],null ,null )
2 switch
3 case post fiz[j] is a binary operator
4 doj«— j—1
5 right[n] < POSTFIX-TO-TREE(j)
6 je— j—1
7 leftin] < POSTFIX-TO-TREE(j)
8 case post fiz[j] is a unary operator
9 doj— j—1
10 right[n] < POSTFIX-TO-TREE(j)
11 returnn
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