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Procedure 6.10: TOWER(N, BEG, AUX, END)
This is a nonrecursive solution to the Towers of Hanoi problem for N disks
which is obtained by translating the recursive solution. Stacks STN, STBEG,
STAUX, STEND and STADD will correspond, respectively, to the variables
N, BEG, AUX, END and ADD.

0.
1.

w

Set TOP:= NULL.
If N=1, then:
(a) Write: BEG— END.
(b) Go to Step S.
[End of If structure.}
[Translation of “Call TOWER(N - 1, BEG, END, AUX).”]
(a) [Push current values and new return address onto stacks.]
(i) Set TOP:=TOP +1.

(ii)) Set STN[TOP]:=N, STBEG|TOP]:=BEG,
STAUX[TOP] := AUX, STEND[TOP]:= END,
STADD[TOP]:= 3.

(b) [Reset parameters.]
Set N:=N -1, BEG:=BEG, AUX:=END, END := AUX.
(¢) Go to Step 1.
Write: BEG— END.
[Translation of “Call TOWER(N -1, AUX, BEG, END).”]
(a) [Push current values and new return address onto stacks.]

(i) Set TOP:=TOP + 1.

(ii) Set STN[TOP]:= N, STBEG[TOP):= BEG,
STAUX|[TOP] :sAUX, STEND[TOP] := END,
STADD{TOP]:=5.

(b) [Reset parameters.]
Set N:=N -1, BEG:= AUX, AUX:=BEG, END:=END.
() Go to Step 1.
[Translation of “Return.”]
(a) If TOP:=NULL, then: Return.
(b) [Restore top values on stacks.]

(i) Set N:=STN[TOP], BEG := STBEG[TOP],
AUX:=STAUX[TOP}, STEND[TOP],

ADD :=STADD[TOP].

(ii) Set TOP:=TOP —1.

(c) Go to Step ADD.
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Procedure 6.11:

QINSERT(QUEUE, N, FRONT, REAR, ITEM)
This procedure inserts an element ITEM into a queue.

1.

w

[Queue already filled?]
If FRONT =1 and REAR =N, or if FRONT = REAR + 1, then:
Write: OVERFLOW, and Return.
[Find new value of REAR.]
If FRONT := NULL, then: [Queue initially empty.}
Set FRONT:=1 and REAR:=1.
Else if REAR = N, then:
Set REAR:=1.
Else:
Set REAR:=REAR + 1.
[End of If structure.]
Set QUEUE[REAR]:= ITEM. [This inserts new element.]
Return.

Procedure 6.12:

QDELETE(QUEUE, N, FRONT, REAR, ITEM)
This procedure deletes an element from a queue and assigns it to the variable
ITEM.

1.

2.
3.

[Queue already empty?]
If FRONT := NULL, then: Write: UNDERFLOW, and Return.
Set ITEM := QUEUE[FRONT].
[Find new value of FRONT.]}
If FRONT = REAR, then: [Queue has only one element to start.]
Set FRONT := NULL and REAR:=NULL.
Else if FRONT =N, then:
Set FRONT :=1.
Else:
Set FRONT := FRONT + 1.
[End of If structure.]
Return.
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Algorithm 6.13: This algorithm deletes and processes the first element in a priority queue which
appears in memory as a one-way list.

1. Set ITEM:=INFO[START]. [This saves the data in the first node.]
2. Delete first node from the list.

3. Process ITEM.

4. Exit.
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Algorithm 6.14: This algorithm adds an ITEM with priority number N to a priority queue which is
maintained in memory as a one-way list.

o) D) o 4y aliile 53 S ey ol Cio 53 N oy Yl sde LITEM pate oy, Sl
S o bl coat sl (g5luesly b LS

ITEM 1S 2l ) 06,585 e N85 O o gt s «SX5 Souslay b (il
AS Bl X o 5 g o 5oy
.JtzSéLélg..:!ra;;dﬁTglj;;glleEM Wy gl S o S (o)

25 L paie (G )3 aSodl ool 0y 2t S O oo 4 O g5 oo 1y VL 03 Sl oz, S
S 331 iy 059 S e 4 B 35005 pead 439550

o 3 g S ol St s gt g SISy gails 4y o e O g 4 WU o, S0 S 5
b o palay ¢o8s K5 0l 3 8 0 LSIX S5 LIITEM oS o (30 codly
2 315 S8 ki g 530 8 85 b STy (gle S ol

7Y Jle

el o 12 gl 30 L XXX i 43S o ka3 8 VY UK 2 ) s
d%ﬁr«b)&.ﬁ 'P‘SL"‘ &Lg..__;‘)s:ﬂm.:! ‘C..._;_)JJ‘J‘.L.G‘ :...-.:‘-3."[—) r,.SuLalq.oau



Lesls Olazs-bu J ool YA?

232 4 0 51 XXX oy gh sae 5 85 OF g ) gl 5 4S eed ced U gl e DDD
A5 g akim a3 g o 3LS e H3DDD (g ylor 5 XXX ol 0k 0als QLA $ VY JSCS 534S
el S 55 5 Sl L) XXX U OLay oy g 5l 48 el 003 2l CCC 4 BBB i oy XXX oS
6ubjsdllf.g;~|.;.,.gd_,|r¢;;6.ax»I,»’AAAJ,‘:;;&I.‘..:;SJJ,;.&.@}H),‘;“&
SCCC oT . yy dal 5= BBB 55 o hliom oS (Shmy uaie 03 45 gas Gl i 4 (g i g

A a1 I XXX O S

START ma.

Aaa[1 | o}—»{BBB[ 2] o} —sfccc]2 1)1)1)_]4]4j
e[ [ —eeal:[1
FYY K

LIl oslinal b oy gl Cio S 2yl
A by S i S Sl ealinad (il 3 o gl cioo S 3lunsly sl Kus s K
ol L i T s o ol D S (2 st e b gl L) gt ) g
sl 4 dls ) 55 aie REAR § FRONT So,Lil i b g 54 oo alb g5 4 by e
Sl 055 o0 b QUEVE (guims 5 LT oS il jolatsil (6 slae jlkie s b 4 il &lae
PV UK Gl b gl cho e 6 801 8 Y S ks 15 eslinad 3y pe s glaal]

Aas e ol
FRONT REAR 1 2 3 4 5 6 ]
1 2 2 1 AAA
2 1 3 2 BBB CCC XXX
3 0 0 3
4 5 1 4 FFF DDD  EEE
5 4 4 s | GGG i

FYY JSs



YAY 5L L, 5 i daazs, / (= o

K s glmh izl ole Juls s » 4 REAR[K] 5 FRONTK] oS 1S o >
Azea K oy gl sae ghls OF )3 jolie oS (g dzn i

Sl 0l Bl 2y Yo o S s ol 05 Swilsl y G ez, S5 e 5 0
Ol e 4 by, 58l S35 13 42 n 55 Lunly QUEUE gutmg g5 80151 o, Uy R PESRLS
g o I8y gl 4 oy s

Algorithm 6.15: This algorithm deletes and processes the first element in a priority queue maintained
by a two-dimensional array QUEUE,

1. [Find the first nonempty queue.]

Find the smallest K such that FRONT[K] # NULL.
2. Delete and process the front element in row K of QUEUE.
3. Exit.
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Algorithm 6.16: This algorithm adds an ITEM with priority number M to a priority queue
' maintained by a two-dimensional array QUEUE.

1. Insert ITEM as the rear element in row M of QUEUE.
2. Exit.
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Set AA/ and BBB :=5.
2. Call PU "ACK, AAA).
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Call PUSH(STACK, 9).
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Procedure P6.16: FIBONACCI(F, N) (<)
s g A F LT 5ol gl 5 1S e liy by Uy sde N pmeis a5 o)
1. Set F{1]:=1and F2]:=1.
2. RepeatforL=3to N:

Set FIL]:= F{L — 1}+ FIL - 2).

{End of loop.]
3. Retumn.

ol 68 2255 2al 5 5 5 LIS Sl ST 305 b b5l 4 oS e ST
o8l Sy 1y AL 3) ¢ (5 Y i w5) Ole ST ey PR ITEE SR L o



Wosls Olexs-bu J g0l YAA

:ﬁ)‘:‘)ﬁjz.l’jclsh:‘}’

(1) A1, 3)= A0, A(1,2))
@ A(1,2)= A0, A(1, 1)

3) A(1, 1) = A0, A(1, 0))
4) A(1,0)= A(0, 1)
() A0, 1)=1+1=2
(6) A(1,0)=2
)] A(1,1)= A(0, 2)
(8) A(0,2)=2+1=3
6)] A(1,1)=3
(10) A1, 2) = A(0, 3)
(11) A(0,3)=3+1=4

(12) A(1,2)=4

(13) A1, 3)= A(0, 4)

(14) A0, 8)=4+1=5
(15) AQ1,3)=S
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Procedure P6.19: TOWER(N, BEG, AUX, END)
1. If N=0, then: Return.

2. Repeat Steps 3to S for K=N,N-1,N-2,...,1.
3. Call TOWER(K - 1, BEG, END, AUX).
4 Write: BEG— END.
5 (Interchange BEG and AUX.]
Set TEMP:=BEG, BEG:= AUX, AUX:=TEMP.
[End of Step 2 loop.]
6. Return.
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