Lecture 3
Part C

Loops -
Stay Condition vs. Exit Condition



Stay Condition vs. Exit Condition

When does the loog exijfi.e., stop repeating Action 1)?

while (p&& q) { /+ Action 1 =/}
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When does the loop exit (i.e., stop repeating Action 2)?
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Stay Condition vs. Exit Condition: Exercise AL (

Consider the following loop:

int x = input.nextInt();

while (

/* body of while loop %/

10 <= x( 1) x <=20)

}
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e It compiles, but has a logical error. Why?

Stay Condition i 1 = I O

Exit Condition 0
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Lecture 3
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Loops -
Arrays: Declaration and Initialization



Initializing an Array of Integers (1)
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Initializing an Array of Integers (2)
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Initializing_an Array of Strings
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for-Loops vs. while-Loops: Iterating through Arrays

int[] a = new int[100];
for(int i =(0) [ < a.lengtl; i ++) {

/* Actions/to repeat. */
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/* Actions to repeat. x/
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Lecture 3
Part E

Loops and Arrays -
Computational Problems



Compufa’rional Problem: Averagg

Test Inputs:

int[] numbers = {1, 2, 6, 8};
JO'Q'Q' 8 | int[] numbers &

@umbers

Problem: Given an array numbers of integers, how do you
print its average?

e.g., Given array {1,2,6,8}, print 4. 25.

(int 1 =(0) |2 < numbers. lenqth; 1 ++) |

{s_wp 1= nunbersTAT; 00/0 - dese b e cxtptit

pdouble average = |(double) qum]/ numbers.length;
System.out.println("Average"fs " T average);
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Computational Problem: Conditional Printing
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System.out.print ("Names:") 3

o
for (int am= O, i < names. length, 1 ++ { JM d 70:2?%2?
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Computational Problem: Printing Comma-Separated Lists
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Computational Problem Prm’rmq Bickwards2d —[m‘_’saﬁ{—l -7

$=1—T
Problem: Given an array numbers of integers, how do you & - Z?m””m,
print its contents backwards? 320 i
oy

e.g., Given array {1,2,3,4}, print4 3 2 1.
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Computational Problem: Finding Maximum

int max = a[0];
for GEEEEY; GEENgED; @ |
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System.out.println("Maximum js " +(maxi);
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Computational Problem: Finding Maximum
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{ max = al[i]; }
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("Maximum is " + max);
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Computational Problem: Checking a Universa@
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Computational Problem: Checking an ExistentialCProperty
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Computational Problem: Are All Numbers Positive? 5

int[] ns = {2, 3, -1, 4, ; -
- : vifle] >0

boolean (soFarOnlyPosNums ='|

ini-: ik ='O; ched_ (js

while (i < ns.length) {
soFarOnlyPosNums = soFarOnlyPosNums(&&’ (mgi] > Q)¢ MPAw /ésf
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Computational Problem: At Least One Number Positive?

int[] ns = {=2; =3; 1, =4; =5};
boolean seenSomePosNum @/\’7 (
1|
{

int (i = 0;
while (i < ns.length)

seenSomePosNum = seenSomePosNum(l | >m

i=1+1;
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Computational Problem: Are All Numbers Positive?

1 int([] ns = {2, 3, -1, 4, 5};
2 fboolean soFarOnlyPosNums = true; Version 2
3 fint (1 = 0;
4 Bwhile (i < ns.length)
5 soFarOnlyPosNumsf=}ns[i] > Of /+ wrong */
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Computational Problem: At Least One Number Positive?

int[] ms = {=2; =3; 1; =4; =5};

boolean seenSomePosNum = false; Vel"Sion 2

int (i = 0;

while (i < ns.length) {
seenSomePosNum = ns[i] > 0;
i=1+1;
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Computational Problem: Are@Numbers Positive?

int[] ns = {2, 3, -1, 4, 5};

boolean soFarOnlyPosums = frue; Version 3
int i =0; g:;% f?)
while (soFarOnlyPoS$Num && ) 1 < ns.leng‘th
soFarOnlyPosNums = .soFarOnlyPosNums && [ ;
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Computational Problem: At Least One Number Positive?

int[] ns = {-2, -3, 1, -4, -5}; &ZT

boolean seenSomePosNym = false; = F Version 3
int i = 0; T ZZ 545 - =

while |!lseenSomePosNum && 1 < ns.lengfH) {
seenSomePosNum = keenSomePosNum ns[i] > 0;
i=1+1;
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Computational Problem: Ar@Numbers Positive?

No o~ oD =

~

int[] ns = {2, 3, -1, 4, 5};

boolean soFarOnlyPosNums = true; Version 4

int i = 0;

while (soFarOnlyPosNums && 1 < ns.length) {
soFarOnlyPosNums = ns[i] > 0;
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Computational Problemz#At Least One/Number Positive?

NOoO ok o=

int[{] ns = {-2, -3, 1, -4, -5};

boolean seenSomePo = false; Vel”Sion 4

int i =0; [T =

while G)seenS.'BTn'ePos B && i < ns.length) {
seenSomePosNum =¥ns[i]‘TO;

i=4+1;
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Computational Problem: Are All Numbers Positive?

Four possible solutions (soFarOnlyPosNums initialized frue): summary
1. Scan the entire array and accumulate the result.

for (int i = 0; G | ++) {

soFarOnlyPosNums = ns[i] > 0; } /% Not working.

for (int i = 0; SoFarOnlyPosNums && 1 < ns.length; 1 ++) {
soFarOnlyPosNums = ns[i] > O;




Computational Problem: At Least One Number Positive?

Four possible solutions (seenSomePosNum initialized false): summary
1. Scan the entire array and accumulate the result.

for (int i = 0; (1 < ns.length; 1 ++) {

seenSomePosNum = seenSomePosNum [ |

for (int i = 0; (i < ns.length; 1 ++) {
seen§6;ePosNUm ] : /* Not working. Why? =/

3. The result is accumulative until the early exit point.

for (int 1 = 0; (!seenSomePosNum && 1 < ns.length; 1 ++) {

seenSomePosNum = (seenSomePosNum [[ ns[i] > 0; }

4. The result is not accumulative until the early exit point.

for (int 1 = 0; (!seenSomePosNum ' && 1 < ns.length; 1 ++) {

seenSomePosNum = ns[i]. > 0; }



