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e Sometimes, we need to carry out the same command again and again
in a program.




e Sometimes, we need to carry out the same command again and again
in a program.

e Instead of copying the same code multiple times, we may wrap it into
a loop.




Repetitive Code

Vertical Ball Throw: ¢

public class VerticalBallThrowMultiple {

public static final void main(String[] args) {
double x0 = 1.8d;
double v0 = 10d;
double g = 9.80665d;
double t = 0.0d;
System.out.println(x0 + (v0 * t) 5d * g
t = 0.2d;
System.out.println(x0 + (v0 * t) 5d * g
t = 0.4d;
System.out.println(x0 + (v0 * t) 5d * g
t = 0.6d;
System.out.println(x0 + (v0 * t) 5d % g
t = 0.8d;
System.out.println(x0 + (v0 * t) 5d * g
t = 1.0d;
System.out.println(x0 + (vO * t) 5d * g
t = 1.2d;
System.out.println(x0 + (vO * t) 5d % g
t o= 1.4d;
System.out.println(x0 (vo t) 5d * g
t = 1.6d;
System.out.println(x0 (vo t) .6d * g
t = 1.8d;
System.out.println(x0 + (v0 * t) 5d * g
t = 2.0d;
System.out.println(x0 (v0 * t) .5d * g
t = 2.2d;
System.out.println(x0 + (v0 * t) 5d * g
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For-Loop %ﬁ)

e The most basic loop in Java is a for loop

Listing: The structure of for loop

for( [counter variable initialization]; [loop condition]; [counter increment]) {

}

® The (optional) first element [counter variable initialization] can be used
to allocate and initialize a counter variable. It is executed before the loop begins.

® The (optional) second element [loop condition] is an expression which is

checked before each loop iteration. Only if it is true , the loop body is
executed.

® |f there is no loop condition, the loop will loop for ever.

® The (optional) third element counter increment can be used to increase or
decrease the loop counter. It is executed after each loop iteration.

® The loop body may contain any command or statement, including conditionals
and other loops.
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For-Loop Example 1 %\’

: Vertical Ball Throw: t =

public class VerticalBallThrowForLoop {

publ1c static flnal VOld maln(Strlng[] args) {
double x0 1.8d; // wnitua
double vO 10d; 2
double g = 9.80665d;

for (double t = 0.0d; t <= 2.2d; t += 0.2d) { // using d
System.out.println(x0 + (vO * t) - 0.5d * g * t * t);
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For-Loop Example 2

}

public static
double x0 =
double vO
double g =

}

for (int i = 0; i < 12;

}

double t = 0.2d * ij;

System.out.println(x0 + (vO * t) - 0. 5d * g x t * t);

1++) {
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For-Loop Example 2

}

public static

}

double x0 =

double v0 =

double g =

for (int i = -1; ++i < 123
double t = 0.2d * i;

}

System.out.println(x0 + (vO * t) - 0. 5d * g x t * t);

)

{
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e There are two more keywords that can be used to control loop




e There are two more keywords that can be used to control loop:
e break exits the current loop immediately




e There are two more keywords that can be used to control loop:
e break exits the current loop immediately

e continue jumps to the next iteration (executing the incremental and
condition checking code of the loop header, if any)




e There are two more keywords that can be used to control loop:
e break exits the current loop immediately
e continue jumps to the next iteration (executing the incremental and
condition checking code of the loop header, if any)
e Normally, we would avoid using these keywords, because they make
the code harder to read. ..




For-Loop Example with Break %\’

public class VerticalBallThrowForLoopStrangel {

public static final void maln(Strlng[] args) {
double x0 = 1.8d;
double vO = 10d; /
double g = 9.80665d;

for (int i = 0;;) {
double t = 0.2d * i; y
System.out.println(x0 + (vO * t) - 0. Sd * g okt x t);
if (++i >= 12){'5 the actual lo conditic

break; // K fo ooy

¥

}

I

}
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For-Loop Example with Continue and Break %\’

Listing: Vertical Ball Throw: ¢t = C

0.5
public class VerticalBallThrowForLoopStrange2 {

publ1c static flnal VOld ma1n(Str1ng[] args) {
double x0 = 1.8d; g m
double vO0 = 10d; /,
double g = 9.80665d;

for (int i = 0;;) { // us
double t = 0.2d * i;

System.out.println(x0 + (vO * t) - 0.5d * g * t * t); // prints the t posit
if (++i < 12) { // this s the co a n conditior
continue; // jump t %
¥
break; t t t e
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e for loops are usually used along with counter variables




e for loops are usually used along with counter variables

e while (condition) loops are loops with any type of (Boolean)
condition expression




e for loops are usually used along with counter variables

e while (condition) loops are loops with any type of (Boolean)
condition expression

e The condition is checked before every iteration




for loops are usually used along with counter variables

e while (condition) loops are loops with any type of (Boolean)
condition expression

The condition is checked before every iteration

(notice, however, that while (condition){ ... } is basically

equivalent to for(; condition; ){ ... } ... but it's kind of ugly to
use for loops like this...)




While-Loop Example 1 %\’

public class VerticalBallThrowWhileLoopl {

double x0 = 1.8d;
double vO = 10d; L 2loc Y u ¢
double g = 9.80665d; // free fall acceleration

public static final void main(String[j args) {

int i = 0;
while (i < 12) { //
double t = 0.2d * i;
System.out.println(x0 + (vO * t) - 0.5d * g * t * t);
i++; // ncrease unter
¥
¥

}
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While-Loop Example 2 %\’

public class VerticalBallThrowWhileLoop2 {

public static final void main(String[] args) {
double x0 1.8d; 1l v cal
double vO 104d; n i a eloc y
double g = 9.80665d; 11

int i = -1;
while (++i < 12) { he cond 0 hecked
double t = 0.2d * i;
System.out.println(x0 + (vO * t) - 0.5d * g * t * t);
¥
}
¥
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While-Loop with stdin-Combo

Vertical Ball Throw with reading t from st

import java.util.Scanner;

public class VerticalBallThrowWhileLoopSystemIn {

public static final void main(Stringll args) {
double x0 = 1.8d;
double vO = 10d;
double g = 9.80665d;

Scanner scanner = new Scanner (System.in);

System.err.println("Keep,entering, times, t, hit,ctrl-dyto exit.");
while (scanner.hasNext()) {

double t = scanner.nextDouble();

System.out.print ("positionjatyx(");

System.out.print (t);

System.out.print (")=");

double xt = x0 + (vO * t) - 0.5d * g * t * t;

System.out.println((xt > 0d) ? xt : 0d);

OOP with Java Thomas Weise 15/19



® do { ...} while (condition) loops are similar to while loops




® do { ...} while (condition) loops are similar to while loops

e The condition is checked after every iteration and another iteration
is only performed if condition evaluates to true




® do { ...} while (condition) loops are similar to while loops

e The condition is checked after every iteration and another iteration
is only performed if condition evaluates to true

e do-while loops always perform at least one iteration




Do-While-Loop Example

}

public static

}

double x0 = sit

double v0O = 14 L

double g = 9.80665d; // free fal

int i = O;

do { // g ger for cc g
double t = 0.2d * i; // and mult

System.out.println(x0 + (vO * t) - 0.5d *
i+
} while (i < 12);

f:mal void ma1n(Str1ng[] args) {

g*t*t),
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e We have learned how to repeat actions in a program.
e We have learned three types of loops for this purpose: for, while, and
do-while loops.

e We have learned the special key words break and continue which
can also be used to control loops

e We now know the most basic control flow primitives to structure
programs which process input data




il
Thank you
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