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Algorithm 2.1: (Largest Element in Array) A nonempty array DATA with N numerical values is given.
This algorithm finds the location LOC and the value MAX of the largest element of DATA.
The variable K is used as a counter.

Step 1. [Initialize.] Set K:=1, LOC:=1 and MAX:=DATA[1].
Step2. [Increment counter.] Set K:=K + 1.
Step 3. [Test counter.] If K >N, then:
Write: LOC, MAX, and Exit.
Step4. [Compare and update.] If MAX < DATA[K|, then:
Set LOC:=K and MAX:= DATA[K].
Step 5. [Repeat loop.] Go to Step 2.
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Write: LOC, MAX

Is MAX < DATA[K]?

LOC—K
MAX « DATA[K]
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[ALL,,5] [Module A]
ELSE : b Else:

[B :.va)Jﬁj] [Module B]
[IF w0l ] [End of If structure.]
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Algorithm 2.2:  (Quadratic Equation) This algorithm inputs the coefficients A, B, C of a quadratic equation
and outputs the real solutions, if any.

Step 1. Read: A, B, C.
Step 2. Set D:=B’-4AC.
Step 3. If D>0, then:
(@) Set X1:=(-B+ VD)/2A and X2:= (-B - VD)/2A.
(b) Write: X1, X2.
Else if D =0, then:
(a) Set X:=-B/2A.
(b) Write: 'UNIQUE SOLUTION", X.
Else:
Write: 'NO REAL SOLUTIONS'.
[End of If structure.]
Step 4. Exit.
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Step3. (1) If D>0, then:

(3) If D<Q, then:
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[End of loop.]
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Repeat While 1,2 : Repeat while condition:
| teeb,e L [Module]
[4d> 0LL) [End of loop.]
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Algorithm 2.3: (Largest Element in Array) Given a nonempty array DATA with N numerical values, this
algorithm finds the location LOC and the value MAX of the largest element of DATA.

1. [Initialize.] Set K:=1, LOC:=1 and MAX:=DATA(1].
2. Repeat Steps 3 and 4 while K=N:
3. If MAX < DATA[K], then:
Set LOC:=K and MAX:= DATAIK].
[End of If structure.]}
4. Set K:=K+1.
[End of Stép 2 loop.]
5. Write: LOC, MAX.
6. Exit.
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Algorithm 2.4: (Linear Search) A linear array DATA with N elements and a specific ITEM of information
are given. This algorithm finds the location LOC of ITEM in the array DATA or sets
LOC=0.

1. [Initialize] Set K:=1 and LOC:=0.
2. Repeat Steps 3 and 4 while LOC=0and K=N.
3. If ITEM = DATAIK], then: Set LOC:=K.
4 Set K:=K + 1. [Increments counter.]
[End of Step 2 loop.]
5. [Successful?]
If LOC =0, then:
Write: ITEM is not in the array DATA.
Else:
Write: LOC is the location of ITEM.
[End of If structure.]
6. Exit.
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Function 2.5: MEAN(A, B, C)
1. Set AVE:=(A + B+ (C)/3.

2. Return(AVE).
Jaae Return ) s dis ol S zhbLC B A 5l ‘..:J_”QI‘,:_) pUMEAN &S )by 4 5
-~‘5‘°;§g;°x o il gl 3 dab o s jls 413 il J=bs ;5 SHAVE iz
(220580025 0058 pa Ll 0l g3 Kalsy oS s o b el 5 K oS ) o Dlen o
s Jol 025 B S 08 2 3 e 8l 0 4 o et o2, S S e 5 52240



" FLdie poalin [ 093 Juad

TEST := MEAN(T[,Tz,T3)
pL T3 _’Tz “Tl C)LO‘,S)T )L\i‘l RS S-S ) C}L_)’u—i)b C})_Aj—‘ 6\.&!}4\_3 T3 JTZ ng Q’bé A_Ss:.uu‘
i OF JLoy g 395 ol MEAN (2, K155 05 5 gaels € 5 B A bzl 4 o, 805
(O s 3 3 55 _go YU 5 y2ms ;> MEAN (T, T3, Ty) Sl 333 gn 0dils S asli 4 AVE

Syd gr p Sl TEST > T3 5To 5Ty e

Yoy Jlas
&S o loulr |, BBB 5 AAA Sla eaze JAie SWITCH U L 5 ;5 Procedure Wlpp)

Procedure 2.6: SWITCH(AAA, BBB)
1. Set TEMP:= AAA, AAA:= BBB and BBB :=TEMP.

2. Return.
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Algorithm P2.7A: Repeat for I=1 to N:
Repeat for J=1 to N;
Repeat for K=1 to N:
Module A.
[End of Step 3 loop.]
[End of Step 2 loop.)-
[End of Step 1 loop.]
5. Exit.
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1. Setl:=1.
2. Repeat Steps 3 and 4 while J<N:
3. Module A.
4 Set J:=Bx].
[End of Step 2 loop.]
5. Exit.
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81 %5 G b3l g a by FIRST jais DATA[K] 2 dor SECOND ,aie FIRST AT
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Procedure P2.8: FIND(DATA, N, LOC1, LOC2)

1. Set FIRST:= DATA[1], SECOND := DATA[2], LOCl:=1, LOC2:=2.
2. [Are FIRST and SECOND initially correct?]
If FIRST < SECOND, then:
(a) Interchange FIRST and SECOND,
(b) Set LOC1:=2 and LOC2:=1.
[End of If structure.]
3. Repeat for K=3to N:
1f FIRST < DATAIK], then:
(@) Set SECOND :=FIRST and FIRST:= DATA[K].
(b) Set LOC2:=LOC1 and LOC1:=K.
Else if SECOND < DATA[K], then:
Set SECOND := DATA[K]} and LOC2:=K.
[End of If structure.]
[End of loop.]
4. Return.
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Procedure P2.9A: CROSSOUT(A, N, K)

1. If A[K] =1, then: Return.
2. Repeat for L=2K to N by K:
Set A[L}:=1.
[End of loop.}
3. Return.
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Algorithm P2,9B: This algorithm prints the prime numbers less than N.
1. [Initialize array A.] Repeat for K=1to N:
Set A[K]:=K.
2. [Eliminate multiples of K.] Repeat for K=2 to VN.
Call CROSSOUT(A, N, K).
3. [Print the primes.] Repeat for K=2 to N:
If A[K]# 1, then: Write: A[K].
4. Exit.
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Repeat for =1 to N: .
Repeat for J=11to I: (J‘)
Repeat for K=1to I:
Module A.
[End of Step 3 loop.]
[End of Step 2 loop.]

[End of Step 1 loop.]
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Procedure P2.22A:
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Procedure P2.22B: 1. Set J:=N. («)
2. Repeat Steps 3 and 4 while J > 1.
3. Module A.
4. Set J:=]/2.
[End of Step 2 loop.]
5. Return.
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C PROGRAM PRINTING TWO INTEGERS IN INCREASING ORDER
READ =, J, K
IF(J.LE.K) THEN
PRINT *, J, K
ELSE
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