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1. [Initialization step.] Set NUM:=0.
2. Repeat for K= 1932 to 1984:
If AUTO[K]> 300, then: Set NUM:= NUM + 1.
(End of loop.]
3. Return.
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1. Repeat for K =193 to 1984:
Write: K, AUTO[K].

[End of loop.]
2. Return.
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Algorithm 4.2: (Inserting into a Linear Array) INSERT(LA, N, K, ITEM)
Here LA is a linear array with N elements and K is a positive integer such that
K =N. This algorithm inserts an element ITEM into the Kth position in LA.

1. [Initialize counter.] Set J:=N.
2. Repeat Steps 3 and 4 while J=K.
3. [Move Jth element downward.} Set LA{J + 1]:=LA[J].
4. [Decrease counter.] Set J:=J—1.
[End of Step 2 loop.]
5. [Insert element.] Set LA[K]:=ITEM.
6. [Reset N.] Set N:=N+1,
7. Exit.
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Algorithm 4.3: (Deleting from a Linear Array) DELETE(LA, N, K, ITEM)
Here LA is a linear array with N elements and K is a positive integer such that
K = N. This algorithm deletes the Kth element from LA.

1. Set ITEM:=LA[K].
2. Repeat for J=Kto N-1:
[Move J + Ist element upward.] Set LA[J]:=LA[J +1].
[End of loop.]
3. [Reset the number N of elements in LA.] Set N:=N~1.
4. Exit.
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Algorithm 4.4: (Bubble Sort) BUBBLE(DATA, N)
Here DATA is an array with N elements. This algorithm sorts the elements in

DATA.

1. Repeat Steps 2 and 3 for K=1to N- 1.

2. Set PTR :=1. {Initializes pass pointer PTR.]
3. Repeat while PTR <N — K: [Executes pass.]

(@) 1f DATA[PTR]> DATA[PTR + 1], then:
Interchange DATA[PTR] and DATA[PTR + 1].
[End of If structure.]
(b) Set PTR:=PTR+ L.
[End of inner loop.}
[End of Step | outer loop.}
4. Exit.
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Algorithm 4.5: (Linear Search) LINEAR(DATA, N, ITEM, LOC)
Here DATA is a linear array with N elements, and ITEM is a given item of
information. This algorithm finds the location LOC of ITEM in DATA, or sets
LOC:=0 if the search is unsuccessful.

1. [Insert ITEM at the end of DATA.] Set DATA|N + 1]:= ITEM.
2. [Initialize counter.] Set LOC:=1.
3. ({Search for ITEM.]

Repeat while DATA[LOC] # ITEM:

Set LOC:=LOC+ 1.

~ [End of loop.]
4. [Successful?) If LOC=N + 1, then: Set LOC:=0.
5. Exit.
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Algorithm 4.6: - (Binary Search) BINARY(DATA, LB, UB, ITEM, LOC)
Here DATA is a sorted array with lower bound LB and upper bound UB, and
ITEM is a given item of information. The variables BEG, END and MID
denote, respectively, the beginning, end and middle locations of a segment of
elements of DATA. This algorithm finds the location LOC of ITEM in DATA or
sets LOC =NULL.

1. [Initialize segment variables.]
Set BEG:= LB, END:=UB and MID = INT((BEG + END)/2).
2. Repeat Steps 3 and 4 while BEG < END and DATA[MID] # ITEM.
3 If ITEM < DATA[MID], then:
Set END:=MID - 1.
Else:
Set BEG:=MID + 1.
[End of If structure.}
4. Set MID := INT((BEG + END)/2).
{End of Step 2 loop.]
5. If DATA[MID] = ITEM, then:
Set LOC := MID.
Else: '
Set LOC:=NULL,
[End of If structure.]
6. Exit.
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Set FIRST := GROUP[L] and LAST:= GROUP[L + 1] - 1.
2. Repeat for K = FIRST to LAST:
Write: MEMBER([K].
{End of loop.]
3. Retum. :
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1. Set FIRST:= GROUP[L] and LAST := GROUP{L] + NUMB[L] - 1.
2. Repeat for K=FIRST to LAST:
Write: MEMBERJK].
(End of loop.}
3. Return.
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2 BIRTHDAY,
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3 DAY FIXED,
3 YEAR FIXED,
2 FATHER,
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2 MOTHER

3 NAME CHAR(20),
3 AGE FIXED;
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Algorithm 4.7:  (Matrix Multiplication) MATMUL(A, B, C, M, P, N)
Let A be an M x P matrix array, and let B be a P x N matrix array. This
algorithm stores the product of A and B in an M X N matrix array C.

Repeat Steps 2 to 4 for =1 to M:
Repeat Steps 3 and 4 for J=1to N:
Set C[I, J}:=0. [Initializes C[L, J].]
Repeat for K=1 to P:
C[L, J]:=C[1, J] + A[I, K]+ B[K, J]
[End of inner loop.]
[End of Step 2 middle loop.]
{End of Step 1 outer loop.]
5. Exit.
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