Garfield AP CS

for loops



Shorthand operators

® There’s a lot of arithmetic in programming,
so we need shortcuts

increment

variable++; variable = variable + 1;
decrement

variable--; variable = variable - 1;
variable += value; variable = variable + value;
variable -= value; variable = variable - value;
variable *= value; variable = variable * value;
variable /= value; variable = variable / value;
variable %= value; variable = variable % value;



Repetition over a range

A B e (A P SN B S B A S B l® Vo T A A0 Rt i e oS A o
S S B S O R R L b A (S o A N HE b= e e bt ey e e e AP e
A Y (B oAb e )1 S N b A Ao @ B P S0 et st et A g o
SySitemTolRE R PR d Seset At e diis e ety g
Bichsc e e Ees e reRR Rt A S @ R Slel BisiNa o CIaE S et e L SRR S ) A=
S EC NSO Ee o ran Bk s s SO SRSl CE Elicnac et e L s S Of) e

* Intuition: "I want to print a line for each humber from 1 to 6"

There's a statement, the for loop, that does just that!
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* "For each integer i from 1 through 6, print ..."
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Initialization
for (EiEEENECENE- 1 <= 6; 1++) {
S ECIEEothlz SeoresEendlSnc G e R S clepalickisle o)

Tells Java what variable to use in the loop

* Called a loop counter

« Can use any variable name, not just i
» Can start at any value, not just 1
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Test
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Tests the loop counter variable against a bound

Uses comparison operators:

< less than
<= less than or equal to
= greater than

>=  greater than or equal to
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Update
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Changes loop counter's value after each repetition
Without an update, you would have an infinite loop

Can be any expression:
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Loop walkthrough
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1 Perform initialization once

Output:
noAyes
S C_[U.ared 5 s the test true?

1 e

Dicelae g = \\\\\\}f/////' v

3 S qU. arc d = 9 4 controelr:gl;iz\ttgient(s)
4 squared = 16

Whoo'! y

3 perform the update

5

execute statement
after for loop
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Loop body

® Can have multiple statements

® Doesn’t have to use counter variable



Loop counter

Can have any name
Can start at any value
Can increment, decrement

Can test against an expression
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Prints without moving to a new line
* allows you to print partial messages on the same line
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For ZtinkE s e sighe ok Rempa /i o )]
S EcImMeOEnoEEttY (1 * 1.8 + 32) + " "o

}

» Output:
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Mapping loops to
numbers

® What for loop would output
471013 16

® What for loop would output
27121722



Loop tables

e A e B e

To see patterns, make a table of count and the numbers.

Each time count goes up by 1, the number should go up by 5.

But count * 5 is too great by 3, so we subtract 3.

count |number to print |5 * count |5 * count - 3
1 2 5 2
2 / 10 7
3 12 15 12
4 17 20 17
5 22 25 22

Youtry 1713951
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Loop errors

® Forgetting curly braces
® |nfinite loops

® | oops that never run



