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Procedure 6.1: PUSH(STACK, TOP, MAXSTK, ITEM)
This procedure pushes an ITEM onto a stack.

1.

2.
3
4

[Stack aiready filled?]

If TOP = MAXSTK, then: Print: OVERFLOW, and Return.

Set TOP:=TOP + 1. [Increases TOP by 1.]

Set STACK[TOP]:=ITEM. [Inserts ITEM in new TOP position.}
Return.

Procedure 6.2: POP(STACK, TOP, ITEM)

This procedure deletes the top element of STACK and assigns it to the variable
ITEM.

1.

2.
3.
4

[Stack has an item to be removed?]

If TOP =0, then: Print: UNDERFLOW, and Return.

Set ITEM := STACK[TOP]. [Assigns TOP element to ITEM.]
Set TOP:=TOP - 1. [Decreases TOP by 1.]

Return.
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1. Since TOP = 3, control is transferred to Step 2.
2. TOP=3+1=4.

3. STACK([TOP] = STACK[4] = WWW.

4. Return.
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Since TOP =3, control is transferred to Step 2.
ITEM =Z2ZZ.

TOP=3-1=2.

Return.
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Algorithm 6.3: This algorithm finds the VALUE of an arithmetic expression P written in postfix
notation.

1. Add a right parenthesis ““)” at the end of P. [This acts as a sentinel.]
2. Scan P from left to right and repeat Steps 3 and 4 for each element of P until
the sentinel “)” is encountered.
3. If an operand is encountered, put it on STACK.
4, If an operator & is encountered, then:
(a) Remove the two top elements of STACK, where A is the top
element and B is the next-to-top element.
(b) Evaluate B®A.
(c) Place the result of (b) back on STACK.
{End of If structure.)
[End of Step 2 loop.]
Set VALUE equal to the top element on STACK.
Exit.
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Symbol Scanned STACK
a 5 5
2 6 5,6
3 2 5,6,2
4 + 58
(5) =« 40
6 12 40, 12
7 4 40, 12, 4
‘) 40, 3
9 - 37
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Algorithm 6.4: POLISH(Q, P)

Suppose Q is an arithmetic expression written in infix notation. This algorithm
finds the equivalent postfix expression P.

1. Push “(” onto STACK, and add “)” to the end of Q.

2. Scan Q from left to right and repeat Steps 3 to 6 for each element of Q until
the STACK is empty:

3 If an operand is encountered, add it to P.

4. If a left parenthesis is encountered, push it onto STACK.

5 If an operator &) is encountered, then:

(a) Repeatedly pop from STACK and add to P each operator (on
the top of STACK) which has the same precedence as or
higher precedence than ®.

(b) Add ® to STACK.

~ [End of If structure.]
6. . If 'a right parenthesis is encountered, then:

(@) Repeatedly pop from STACK and add to P each operator (on
the top of STACK) until a left parenthesis is encountered.

(b) Remove the left parenthesis. [Do not add the left parenthesis
toP] - -

[End of If structure.]} ‘
[End of Step 2 loop.]
7. Exit.

ui;)i(x;\a_:ckaﬁ&f“‘@éé@;‘}uu:.ﬂa)ys :\.17)»):&\5}“5&@45‘)}%.0‘
. .JJS&O)L'Z‘

7 -5 Ja

D sl 55Q gl glale Djle

, Q@ A+BxC-(D/ETF)xG)xH

g ;lj"(';g;sg.xs‘)i'gpowabudxﬂ ole 4 h QU oS oo S5lant | 6.4 ‘,;J_);Jl
| ': ;J....Q.. J..;u < ‘...S o+ L1 Q (gl 1,)" o&T y oS o+ Push (STACK 51
@ LA+ (B +C- (D / E 1 FE ) = 6 )+ om )
(1) @) (3 @) ) © () (B) (9 (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20)

JSes hens (g3 led oy 4 o 5T @ e 5 0 g g 051 Q Gl e
OLE 545 go o kil g3 5 gy Q pais 2 aS By [P And) oy 9 STACK Condy 7 A
oS 28 e akam Ve das pe
S ga5 e kISTACK 33 33 go 43LSIP 4 hadd &5 plae 52 (V)




Wosls Olezs- L J gl YOY

15 4 (=) T 31 s S o L) P 4y STACK 1 Ly 07 sy j3 (= ) Gopis ,Shas (Y)
.3 & Push ¢ STACK
YU G 30 olT 5 428 o Ui )P G STACK 311,/ o7 5 1 (14 s,y s ol 5305 (1)
&S oo 3> STACK
M o 530 o 5 48 e JLu )l P STACK 1, + o KT 5 <20 L,y 55 ol 551, (F)
S o 3> STACK YL

3 el JI STACK (20 U o (gl ot 51 s

PP ABC%*xDEF | /G%x—~H% +

w2 @ Jslae 5055 40 (S gy S5le &S

Symbol Scanned | STACK Expression P

1 A ( A

2 + ( + A

3 ( ( +( A

4 B ( + ( A B

5) = C+ ( » A B

6) C (+ ( * A B C

7 - ( + ( - A B T =

®). ( C+ - A B C =

9 D C+ (- A BC=*D

(10) 7/ C+ (- (1 A BC=*D

(11) E (+ (- (1 A BC+*DE

12 1 (+(-(/71t]|] ABC=*DE

13 F (+ (- (/7 1 ABC+DEF

(14) ) ( + ( - A BC =+ DETF?/

(15) = (+ (- = A BC=s* DETF 1/

(16) G (+ (- = ABC=*DETFT1/G

17 ) ( + ABCs+*DETF1{ /G« -
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Procedure 6.5: QUICK(A, N, BEG, END, LOC)
Here A is an array with N elements. Parameters BEG and END contain the
boundary values of the sublist of A to which this procedure applies. LOC keeps
track of the position of the first element A[BEG] of the sublist during the
procedure.. The local/ variables LEFT and RIGHT will contain the boundary
values of the list of elements that have not been scanned.

1. [Initialize.] Set LEFT:= BEG, RIGHT := END and LOC := BEG.
2. [Scan from right to left.]
(a) Repeat while A[LOC] = A[RIGHT] and LOC » RIGHT:
RIGHT := RIGHT -~ 1.
[End of loop.]
(b) 1f LOC = RIGHT, then: Return.
(c) If A[LOC]> A[RIGHT], then:
(i) [Interchange A[LOC] and A[RIGHT].]
TEMP := A[LOC], A[LOC]:= A[RIGHT],
A[RIGHT]) := TEMP.
(ii)) Set LOC:=RIGHT.
(iii) Go to Step 3.
[End of If structure.]
3. [Scan from left to right.]
(a) Repeat while A[LEFT] < A[LOC} and LEFT # LOC:
LEFT:=LEFT+1
[End of loop.]
(b) 1f LOC = LEFT, then: Return.
(¢) If A[LEFT]> A[LOC], then
(i) [Interchange A[LEFT] and A[LOC].]
TEMP := A[LOC], A[LOC]:= A[LEFT],
A[LEFT]:=TEMP.
(ii) Set LOC:=LEFT.
(iii)) Go to Step 2.
[End of If structure.]
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Algorithm 6.6: (Quicksort) This algorithm sorts an array A with N elements.

1. [Initialize.] TOP:= NULL.

2. [Push boundary values of A onto stacks when A has 2 or more elements.]
If N> 1, then: TOP:=TOP + 1, LOWER[1]:=1, UPPER(1}:=N

3. Repeat Steps 4 to 7 while TOP # NULL.

4. [Pop sublist from stacks.]
Set BEG := LOWER[TOP], END := UPPER[TOP],
TOP:=TOP —1.

5. Call QUICK(A, N, BEG, END, LOC). [Procedure 6.5.]

6. [Push left sublist onto stacks when it has 2 or more elements.]

If BEG <LOC —1, then:
TOP:=TOP + 1, LOWER[TOP} : = BEG,
UPPER[TOP]=LOC -1.
[End of If structure.]
7. [Push right sublist onto stacks when it has 2 or more elements.]
If LOC + 1 <END, then:
TOP:=TOP + 1, LOWER[TOP]:=LOC +1,
UPPER|TOP] := END.
[End of If structure.]
[End of Step 3 loop.]
8. Exit.
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Procedure 6.7A: FACTORIAL(FACT, N)
This procedure calculates N! and returns the value in the variable FACT.

1. K N=0, then: Set FACT:= 1, and Return.
2. Set FACT:=1. [Initializes FACT for loop.]
3. Repeat for K=1to N.
Set FACT:=K=*FACT.
[End of loop.]
4. Return.
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Procedure 6.7B: FACTORIAL(FACT, N)
This procedure calculates N! and returns the value in the variable FACT.

1. If N=0, then: Set FACT:=1, and Return.
2. Call FACTORIAL(FACT, N-1).
3. Set FACT:=N=#FACT.
4. Return.
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Procedure 6.8: FIBONACCI(FIB, N)
Al 4 g dma e 3 FIB Jh 2yl 5o b O Jlaie 5 a8 e abone |y By aal 5 o
D ga by eaS Lo
If N=0 or N =1, then: Set FIB:= N, and Return.
Call FIBONACCI(FIBA, N —2).
Call FIBONACCI(FIBB, N — 1).

Set FIB := FIBA + FIBB.
Return.
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TOWER(N - 1, BEG, END, AUX) ()
TOWER(1, BEG, AUX, END) or BEG— END )
TOWER(N - 1, AUX, BEG, END) )
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TOWER(1, B, A, C) ---- B=C

TOWER(3, A, C B) T - T A—B

TOWER(1, C, B, A) ---- C—A
TOWER(Z C, A, B) CoBrveereens CoB
TOWER(l, A, C,B) - -+ A—B

TOWER(4, A, B, €)oo A= C - 1ot ee s et et e et A—C
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TOWER(1, A, C, B) ... ..A—B
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Procedure 6.9: TOWER(N, BEG, AUX, END)
This procedure gives a recursive solution to the Towers of Hanoi problem for N
disks.

1. If N=1, then:
(@) Write: BEG— END.
(b) Return.
[End of If structure.]
2. [Move N —1 disks from peg BEG to peg AUX.]
Call TOWER(N — 1, BEG, END, AUX).
3. Write: BEG— END.
4. [Move N —1 disks from peg AUX to peg END.}
Call TOWER(N — 1, AUX, BE@, END).
5. Return.
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