Exercise walk-through

Implementing Selection and
Iteration Algorithms

AP Computer Science A



Selection & lteration

L Iteration

while & for loops

while loop for loop

repeat while a condition

for (int i=0; i<n; i++)
holds — count of repeats

) — a known number of times
not known in advance

Every loop needs progress toward its stop condition, or it becomes an infi-
nite loop . Trace variables pass by pass.



Selection & lteration

L Iteration

while & for loops, in detail

FOR WHILE REPEAT

count
i=1toN 4_ S0y
yes l

4

Y Y
body body no test > yes
a set number test before test after
of passes may run 0 times runs at least once

The three loop types differ in where the condition is tested



Selection & lteration

L Iteration

Every for loop is a while loop

These two do identical work. Be able Use for when you know the

count in advance, while when

to convert either way.

// for: init, condition, update you do not. Notice where the
for (int i = 0; i < mnj i++) { three parts of the for header
sum += i;

land in the while version —

’ and that omitting i++ is ex-
// the same, written as a while aCt|y What makeS an infinite
int i = 0; loop
while (i < n) {

sum += i;

i++;

b



Selection & lteration

L Iteration

Nested iteration & run-time

for (int i=0; i<n; i++)
for (int j=0; j<n; j++)
// runs n x n times

A nested loop puts one loop inside another. Informal run-time

2

analysis : count how many times the inner statement runs — here n X n = n*, so it

grows fast.



Selection & lteration

L Iteration

The integer patterns the exam tests directly

i e repeatedly. take n % 10 for the last digit, then n /= 10 to drop it
— loop whilen > 0
% gives the remainder and integer / truncates, so together they

why it works .
peel one digit per pass

a running total declare the accumulator outside the loop, add inside it

the same shape, but incrementing on a condition rather than

a counter .
adding a value

a boolean recording whether something happened — set inside

a flag the loop, tested after it

Total, count, max/min and flag cover most free-response loop questions. Decide which the
wording is asking for before writing anything.



AP Computer Science A

Exercises 2.1:2.3

2.1 State how to count values meeting a condition inside a loop.

2.2 Describe how to find the maximum of a list of numbers.

2.3 State what a “running total” is.



AP Computer Science A

Exercises 2.1:2.3

2.1 State how to count values meeting a condition inside a loop. 1]

2.1

» loop over the values and increment a counter inside an if that tests the condition

2.2 Describe how to find the maximum of a list of numbers. 2]

2.2

o keep a “maximum so far” variable, and update it whenever the current value is larger

2.3 State what a “running total” is. 1]

2.3

e a variable that accumulates the sum of values as the loop runs



AP Computer Science A

Exercises 3.1-3.2

3.1 To count how many scores are above 50, you use a loop with

[j A no condition

B an if inside it
C a cast
D a constructor

3.2 A variable that adds each value as a loop runs is a

[j A counter of items
B running total
C loop control variable
D parameter



AP Computer Science A

Exercises 3.1-3.2

3.1 To count how many scores are above 50, you use a loop with

[j A no condition

B an if inside it
C a cast
D a constructor

3.1B

e an if inside it.

3.2 A variable that adds each value as a loop runs is a

[j A counter of items
B running total
C loop control variable
D parameter

3.2 B

e running total.



AP Computer Science A

Exercise 3.3 (a)

3.3 A loop goes through {4, 9, 2, 7} tracking the largest so far (starting with the first
value).

(a) State the maximum so far after seeing 4 and 9. (1]



AP Computer Science A

Exercise 3.3 (a)

3.3 A loop goes through {4, 9, 2, 7} tracking the largest so far (starting with the first
value).

(a) State the maximum so far after seeing 4 and 9. (1]

(a)
.« 9



AP Computer Science A

Exercise 3.3 (b)

3.3 A loop goes through {4, 9, 2, 7} tracking the largest so far (starting with the first
value).

(b) State the final maximum. [1]



AP Computer Science A

Exercise 3.3 (b)

3.3 A loop goes through {4, 9, 2, 7} tracking the largest so far (starting with the first
value).

(b) State the final maximum. [1]

(b)
.+ 9



AP Computer Science A

Exercise 3.3 (¢)

3.3 A loop goes through {4, 9, 2, 7} tracking the largest so far (starting with the first
value).

(c) Name the technique of adding all the values together. [1]



AP Computer Science A

Exercise 3.3 (¢)

3.3 A loop goes through {4, 9, 2, 7} tracking the largest so far (starting with the first
value).

(c) Name the technique of adding all the values together. [1]

(c)

e accumulating a running total



