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6.2 Searching and Sorting Arrays

loop, we set the flag equal to 1 and change it back to 0 if an interchange
takes place. If no interchange takes place (meaning the data is sorted), the

flag remains 1 and the loop is exited.
Example 6.8 gives detailed pseudocode for a typical bubble sort.

Example 6.8 Input Numbers in Any Order, See Them Sorted!

This program segment implements the bubble sort procedure described above. It 3
inputs numbers from the user, sorts them in descending order, and then displays
the results. Imagine how convenient this would be for Professor Merlin. He could
enter his students' test scores in any order, and in a few seconds, all the scores
could be sorted. This would help him decide how much of a curve to give!

In this program segment, the numbers are input into an array named TestScores.
Each test score entered is stored in a variable named OneScore. The variable, Flag,
will indicate when enough passes have been made to sort the whole array, regard-
less of whether the array is full (with 100 elements) or partially full

After you read the pseudocode and the explanation, pick some values for test
scores of your own and walk through the pseudocode to verify that it works and
that you understand what each line does.

Declare Testscores(100] As Float

1
2 Declare Count As Integer

3 Declare Flag As Integer

4 Declare Kk As Integer ¢

5 Declare Onescore As Float

6 Declare Temp As Float

7 Write "Enter a test score; enter -9999 when done: *

8 Input OneScore g
9 Set Count = 0 |
10 While Onescore |= -9989

11 Set Testscores[Count] = OneScore

12 Set Count = Count + 1

13 Write "Enter a test score; enter -9999 when done: *

14 Input Onescore
15 End While(OneScore)
16 Set Flag = @

17 While Flag
18  Set Flag = 1
19 Setk=0

20 While K <= (Count - 2)

21 If TestScores[K] < TestScores[K + 1] Then

22 Set Temp = TestScores(K]

23 Set TestScores(K] = TestScores(K + 1]

24 Set TestScores[K + 1] = Tenp

25 Set Flag = 0 b
2 End If

27 Set K=K+ 1

28 End While(K)
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29 ENd While(rjag)

30 Write *Sorteq 14r, .
31 Set k = g i
32 While x

3 Write Tes es (K
4 Setkmk4g

35 End While(k)
What Happened?

;-::a 1-15 declare and load the array, TestScores, with up to 100 scores,
acoppuer. Count, is initialized to 0. The first wnite loop (lines 10-15)
E:::msl::hes the input of all the scores and counts how ‘many scores are
looml y the user. The array, Testscores, was originally declared to have

& ements, 5o this program segment can only sort up to 100 numbers,
However, it will stop asking for numbers when the yser enters the sentinel
value of ~9999, 50 Professor Merlin could use this program for a class of 20
©r 50 or any number up to 100.

© At the end of this loop, the value of Count is the same as the number of
scores entered into the array. In other words, if Professor Merlin has entered
45 test scores, Count also equals 45. Can you see why? On line 8 the first
score is entered and on line 9 Count is set equal o 0. Then, within the loop
(lines 10-15), Gount is incremented affer the value of Onescore is stored in
Testscores(0]. Now there is one element in the array and Count equals 1.
In effect, Count "catches up” with the number of elements in the TestScores
array. However, later in the program we want Count to keep track of the sub-
scripts of the elements in the array. For example, if there are 45 elements in
the array, the subscripts on these elements are, as you know, © through 44.
We must remember this as we continue with the program.

* Line 16 begins the interesting part. The Flag is set equal to ©. The next
Wnile loop (lines 17-28) implements the general bubble sort procedure
given prior to this example.

Let's walk through lines 17-28 with a few test values. Assume you have input the
following four test scores: 82, 77, 98, and 85.

What Will Happen?
Line 17 sets up the condition for the outer loop (the While loop) of the sorting
process. When Flag no longer is 0, this loop will end. Line 18 changes the value of
Flag to 1. Line 20 begins the inner loop. It begins with a variable, K, previously set
equal to 0. K will be incremented by 1 for each pass through this loop. The test
condition says to continue the loop until K = (Count - 2). Remember that Count
s equal to the number of elements in the array, but the indices of the array begin
at@ and go up through the value of Count - 1. The bubble sort compares one ele-
ment in the array to the next element so the last comparison is between the next.
to-last element and the last element. This is why we only need K to go up to the
next-to-last element, Count - 2.In our example, we have four elements in the array 3
so the loop will end after three passes when K = 2.





