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LOC(AAA[K])= Base(AAA) + w(K — LB)
RS
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" UB = 50 51 5,5, 55 O yor o AAA uaic AAA[SS)
31 Ol S Slasnie (gl YEAR(1920:1970) o 51,1 K, oS5 K0S 550 F Y s
25 S S pa gly leas W e K Il 5 a8 ol glia 1S shaas Jols YERK] O 5 o5
P gy b anked
S Sl okt W e e S L OF 55 S, Il s (il
S oy s W 20 (g 1S n T 55 45T Ll 5hans NNN (0)
I 598 0 o3 STy Xyl e JLL 50 Sl Jle SLL G &S Sluca,lS slues NSO 2
! 1984 JLu g 1>
ol Jbs g e (53 L5l o JLU L il Jle O b 48 aiSTug |y il S sl NL (3)
' ol 1984 UL

S rle 15 gl Tl anki a

(sﬂ")
1. Repeat for K = 1920 to 1970:
If YEAR[K] =0, then: Write: K.
[End of loop.}
2. Return.
(<)
1. Set NNN:=0.

2. Repeat for K = 1920 to 1970:
If YEAR[K] =0, then: Set NNN:=NNN + 1.
[End of loop.]
3. Return.
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We want the number of employees born in 1934 or earlier.

1. Set N50:=0.
2. Repeat for K = 1920 to 1934:
Set N50:= N50 + YEAR[K].
[End of loop.]
3. Return.

We want the number of employees born in year 1984 — L or earlier.

1. Set NL:=0 and LLL:=1984 L.
2. Repeat for K=1920 to LLL:
Set NL:=NL + YEAR[K].
[End of loop.]
3. Return.
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Repeat for K=1t0 9: (_5_\1)
Set A[K +1]:= A[K].

[End of loop.]

Repeat for K=9 to 1 by -1: (<)

Set A[K + 1]:= A[9].
{End of loop.]
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Algorithm P4.7:  (Binary Search and Insertion) DATA is a sorted array with N elements, and ITEM is a
given item of information. This algorithm finds the location LOC of ITEM in DATA or
inserts ITEM in its proper place in DATA.

Steps 1 through 4. Same as in Algorithm 4.6.
5. I ITEM < DATA[MID), then:
Set LOC:= MID.
Else:
Set LOC:=MID + 1.
[End of If structure.]
6. Insert ITEM into DATA[LOC] using Algorithm 4.2.
7. Exit.
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) s 4 A3L il Ll > 4JSW = 4 4 Base(B) = 400
Pogdip dmlne i e bdn Uk (G e
Length = upper bound — lower bound + 1

Sl sl A LTl L S b )00

L;=22-2+1=21 4 L;=2—-(-2)+1=5
3o S5l Bolal Ly J b el jeaze 521 = 105 ghisA ity
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el paie 81116 = 1408 i3 B o)L
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LOC(B[3, 3, 3]) = 400 + 4(1210) = 400 + 4840 = 5240
45 S gy (Gl andad Bl XDy e e LT SUA S 5t ¥ VY JL
STy GA i i ele slias NUM (i)
Ay ) (I<T SAL JT polie pn i YU olis § yama SUM (o)
ST b (a19, 8205 e Bpp) S b (9, pelie O alol>- PROD )
1. Set NUM:=0, VNN o
2. RepeatforI=1toN:

3. Repeat for J =1 to N:
If A[I, J]#0, then: Set NUM = NUM + 1.
[End of inner loop.]
[End of outer 100p.]
4. Return.
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1. Set SUM:=0. (=)
2. Repeat for J=2to N:
3. Repeat for [=1to.J - 1;
Set SUM:=SUM + A[L. J).
(End of inner Step 3 loop.]
4. Return.

@

—

Set PROD := 1. [This is analogous to setting SUM =(.]
2. Repeat for K=1to N:
Set PROD := PROD * A[K, K].
[End of loop.)
3. Return.
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LAWYER NUMB PTR CLIENT
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Levine 72 125 2 Cohen
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125 Dixon
126 Fischer
N 275 Adams
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DECLARE 1 STUDENT(20),

2 NAME,
3 LAST CHARACTER(10),
3 FIRST CHARACTER(10),
3 MI  CHARACTER(1),

2 TEST(3) FIXED,

2 FINAL FIXED,

2 GRADE CHARACTER(2);
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1 Student(200)
2 Name
3 Last
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2 SAT
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2 CUM
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A8l 25 s A ()
(i) Write: Name[15]
(i) Write: CUM
(i) Write: GPA[2).
(iv) Write: GPA[1, 3].
Sladin A VY gl ) 00 48 e dnuilonn JL 4 il a6y GPA O o (il 1 o
sl 3y s ladkie 132200 (o gama 5,00l 3123 0
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58 sl CUM 3 plas 3 00 CUM Loyl 5 (i)
CUM[1], CUM[2], CUM[3], .. , CUM[200]
itk
oon 3 il yals e 95 GPA L1, U3 ae GPA[2] (i)
GPA[2,1], GPA[2,2], GPAJ2, 3], GPA[2, 4]
Kk Py
Gl GPAIL 3] g fay oo g b gl p g S GPA iy Al S, GPA[L, 3] (i)
ety
PR R VETRVY WOyt RE VISP ROV PN PSS DS WOY PRI S VS ST IO
solieul 35 ¥ YV IS Gals Olazslus 3l o sdhe A8 o (6,J4K PRICE 3 AUTO gl
Oldsmobile y 5 Buick « 5 Chevy .ooul So,Lal gba yoaza b (63,5, Hlisbos K 51 S5 4SS e
<> PTR 4y NUMB (gl pate .0 3l oo Caned AUTO 5 oa L used car g5 s slgnile
A3 go T 4] 093 Aies (Slghens 3l Cnd OIS 5 3l 5 5 4 USED
SS o paiia &S |, AUTO ,; » Buick o J OIS (ally
$10000 3} 20 S 4S 5 (sla Buick plas JU ju (slasslad Ll () procedure Wb 5, 5 S ()
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1 DEALER AUTO PRICE
2 NEW

3 CHEVY
4 NUMB
4 PTR o

1
2
>
3 BUICK
4 NUMB
/

4 PTR
3 OLDS
4 NUMB
4 PTR o—~

2 USED
3 NUMB
3 PTR o

foYY e

BUICK.PTR i sl gycpl 5158 g0 alb (65,8, jbsla ;5 LSS 5l 2 PTR O g () 1 Jo
S 030z AUTO 3 45 Buick G O & aarl 0 (61

3 S O Cead oS S Ol |y L Buiick 31 azas OF g5 Lol a8 23 Loy traverse |y o L (2)
‘Sl 3 O a0 4 Procedure Wb 5, 5 5 ool $10000

Procedure P4.19: The data are stored in the structure in Fig. 4-27. This procedure outputs those
new Buicks whose price is less than $10000.

1. Set FIRST:= BUICK.PTR. [Location of first element in Buick list.]
2. Set LAST:=FIRST + BUICK.NUMB - 1. {Location of last element in
list.}
3. Repeat for K =FIRST to LAST.
If PRICE[K] < 10000, then:
Write: AUTO[K], PRICE[K].
[End of If structure.]
[End of loop.]
4. Exit.
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10 | Rubin 135-46-6262 Female 15 500 0
11
q Evans 168-56-8113 Male 34200 4
13
14 Harris 208-56-1654 Female 22 800 3
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Algorithm 5.1: (Traversing a Linked List) Let LIST be a linked list in memory. This algorithm
traverses LIST, applying an operation PROCESS to each element of LIST. The
variable PTR points to the node currently being processed.

1. Set PTR:=START. [Initializes pointer PTR.]

2. Repeat Steps 3 and 4 while PTR # NULL.

3. Apply PROCESS to INFO[PTR].

4 Set PTR := LINK[PTR]. [PTR now points to the next node.]
[End of Step 2 loop.]

5. Exit.
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Procedure: PRINT(INFO, LINK, START) _
This procedure prints the information at each node of the list.

1. Set PTR:=START.

2. Repeat Steps 3 and 4 while PTR # NULL:

3. Write: INFO[PTR].

4 Set PTR: = LINK[PTR]. [Updates pointer.}
[End of Step 2 loop.]

5. Return.
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Procedure: COUNT(INFO, LINK, START, NUM)

Set NUM := 0. [Initializes counter.)
Set PTR :=START. [Initializes pointer.}
Repeat Steps 4 and 5 while PTR # NULL.
Set NUM := NUM + 1. [Increases NUM by 1.]
Set PTR := LINK[PTR]. [Updates pointer.]
|End of Step 3 loop.]
6. Return.
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Procedure: COUNT(INFO, LINK, START, NUM)

1. Set NUM :=(. [Initializes counter.}

2. Call Algorithm 5.1, replacing the processing step by:
Set NUM:=NUM + 1.

3. Return.
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Algorithm 5.2 SEARCH(INFO, LINK, START, ITEM, LOC)
LIST is a linked list in memory. This algorithm finds the location LOC of the node
where ITEM, first appears in LIST, or sets LOC =NULL.

1. Set PTR:=START.
2. Repeat Step 3 while PTR # NULL:
3. If ITEM = INFO[PTR], then:
Set LOC»= PTR, and Exit.
Else:
Set PTR := LINK[PTR]. [PTR now points to the next nodeé.]
[End of If structure.]
[End of Step 2 loop.]
4. [Search is unsuccessful.] Set LOC:=NULL.
5. Exit.
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1. Read: NNN.
2. Call SEARCH(SSN, LINK, START, NNN, LOC).
3. If LOC#NULL, then:
Set SALARY[LOC] := SALARY[LOC] + 0.05* SALARY[LOC],
Else:
Write: NNN is not in file.
[End of If structure.]
4. Return.
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Algorithm 5.3: SRCHSL(INFO, LINK, START, ITEM, LOC)
LIST is a sorted list in memory. This algorithm finds the location LOC of the
node where ITEM first appears in LIST, or sets LOC = NULL.

1. Set PTR:=START.
2. Repeat Step 3 while PTR = NULL:
3. If ITEM <INFO[PTR], then:
Set PTR := LINK[PTR]. [PTR now points to next node.]
Else if ITEM = INFO[PTR], then:
Set LOC:=PTR, and Exit. [Search is successful.]
Else:
Set LOC:=NULL, and Exit. [ITEM now exceeds INFO[PTR].]
[End of If structure.]
[End of Step 2 loop.]
Set LOC:=NULL.
Exit.
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1. Read: EMPNAME.
2. Call SRCHSL(NAME, LINK, START, EMPNAME, LOC).
3. If LOC# NULL, then:
Set SALARY[LOC]:= SALARY[LOC] + 0.05* SALARY[LOC].
Else:
Write: EMPNAME is not in list.

[End of If structure.]

4. Return.
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