CSE 142, Spring 2013

Chapter 2
Lecture 2-2: The for Loop

reading: 2.3
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I NEED To USE HOLD ON.
THE CoMPUTER. LET ME SEE
\F ANYONE
WROTE ON MY
FACEBoOK
WALL... NOPE.

LET ME cHECK FACEBOOK
AGAIN. SoMEONE CoulLD
HAVE WRITTEM SOMETHING N
THE LAST 30 SEcConNDS... NOPE.

www. foxtrat.com  twither; Ebillameand
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Now LET ME SEE F
ANYONE REPLIED To ME
ON TWITTER... NOPE.

E2011 Bill Amend / Dist. by Universal Uchick

Now LET ME
SEE IF ANTONE
STARTED
FOLLOWING MY

OUR SISTER HAS
GONE NFINITELY
LooP.

MoW FACEBOOK...
HoW TWITTER...
MoW TUMBLR...

Mow FACEBoOK...
MHowW TWITTER...
NowW TUMBLR...

MoW FACEBOOK...
How TWITTER...

HoW TUMBLE...
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Repetition with for loops

e So far, repeating an action results in redundant code:

makeBatter ()
bakeCookies (
bakeCookies (
bakeCookies (
bakeCookies (

(

S

)i
)i
Vi
) .
)

4

bakeCookies
frostCookie

o

e Java's for loop statement performs a task many times.

mixBatter () ;

for (int i = 1; i <= 5; i++) { // repeat 5 times
bakeCookies () ;
}

frostCookies () ;



for loop syntax

for (initialization; test; update) ({ }header

statement; -
statement;
s > body
statement;

} =

o Perform initialization once.

» Repeat the following:
« Check if the test is true. If not, stop.
- Execute the statements.
« Perform the update.
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Control structures

e Control structure: a programming construct that affects
the flow of a program's execution

e Controlled code may include one or more statements

* The for loop is an example of a looping control structure
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Initialization

For (GIGEEENESENN - 1 <= Gy
SWitiE=til eNbie ebenbiensian Al Rl et sk e

» Tells Java what variable to use in the loop

» The variable is called a loop counter

e Can use any name, not just i
- can start at any value, not just 1

- only valid in the loop

» Performed once as the loop begins
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Test

For tinb g =1 e - )]
SWitaE elbie ebeabebs el BN ki s letc i e

» Tests the loop counter variable against a limit

» Uses comparison operators:

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

>=  greater than or equal to
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Increment and decrement

shortcuts to increase or decrease a variable's value by 1

Shorthand Equivalent longer version
variable++; variable = variable + 1;
variable--; variable = variable - 1;
TG sg =i

X++; 1) w =i

// x now stores 3

double gpa = 2.5;

gpa--; // gpa = gpa - 1;
// gpa now stores 1.5
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Modify-and-assign operators

shortcuts to modify a variable's value

Shorthand Equivalent longer version
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;
e o Il x=x + 3;

gra b // gpa = gpa - 0.5;

namber A= // number = number * 2;
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Repetition over a range

S e o
o
e s
System.out.println
= E O
b e e

.

2 squared
3 squared
4
-
6

squared

squared =

squared =

squared =

1A

+ 4+ + + + +
o Ul W DN

* % X X X X%

e

. e

~oe

~oe

O U W N
~

~eo

o Intuition: "I want to print a line for each nhumber from 1 to 6"

* The for loop does exactly that!

fortint i =rlrgraaarsernd )

{

By sEemvountvprintlatlvd i isguaredn=ntaataalgarl gy

» "For each integer i from 1 through 6, print ..."
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Loop walkthrough

el e i Ea e e )

JiaeE e ey

4 System.out.println(i + " squared =

}

5 Svab oo prarb PR e o

Output:

1 squared =1
2 squared = 4
3 squared = 9
4 squared = 16

Whoo'!
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1 Perform initialization once

\/4

nA yes
Is the test true?

v

execute the
controlled statement(s)

3

v

perform the update

5

} execute statement
after for loop
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Systen ot print

e Prints without moving to a new line
» allows you to print partial messages on the same line

int highestTemp = 5;

For trnb e e e Tlamp e g
System.out.print((1 * 1.8 + 32) + " ");
}
o Output:

26 b 28 dn 30 ol 3 i g g h e

. Concatenate " " to separate the numbers
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Rocket Exercise

* Write a method that produces the following output:

B b D e B e B e e o nlohn
The end.

s . 15
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Counting down

* The update can use -- to make the loop count down.
» The test must say > instead of <

ST S ame T EE R R S
Forabintay=ralils g el e R Y v
System:outiprint (i oty

}
SYgtemapubaprIntinieblastor g

Systensantiprrnnlni e end e

» Output:

R S O R G s bl asEo b £l
The end.

16
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Nested loops

reading: 2.3

17
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Nested loops

*» nested loop: A loop placed inside another loop.

X oARH s o gt sviou e R R T G e R
for (int j = 1; j <= 10; j++) {
System.out.print ("*") ;

}
Svsbemioubiprintlin(); // to end the line

e Qutput:

Kk kkhkkhkkhkkhkkk*k
Kk kkhkkhkkhkkk*k*k
kkkkhkkkkkk*k
kkkhkkhkkhkkhkkhkkk*k

kkkhkkhkkhkkhkkhkkk*k

* The outer loop repeats 5 times; the inner one 10 times.

» "sets and reps" exercise analogy
e 18
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Nested for loop exercise

» What is the output of the following nested for loops?
FPorvatimb gyl giinaibaiie iyt
e e
S e e R R S ol A

}
System.out.println() ;

e Qutput:

*

* %

* k%

* Kk k%
* Kk k k%

s . 19
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Nested for loop exercise

» What is the output of the following nested for loops?
FPorvatimb gyl giinaibaiie iyt
e e
S e e R R R S ol AR

}
System.out.println() ;

e Qutput:

%

-
S
4444
SOy

20
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Common errors

* Both of the following sets of code produce infinite loops:

for (int 1 = 1; 1 <= 5; i++) {
wena G Rehe i — | e
Sy.SEemsioubvpran bt

}
ShsRat el Sl e e R

Eorvvtintaviiesraprnemrihesndp it
For fint i s 0 R
e e e

}
sy sbemioib prantlinitye

2
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Complex lines

* What nested for loops produce the following output?

inner loop (repeated characters on each line)

5 > outer loop (loops 5 times because there are 5 lines)

e We must build multiple complex lines of output using:
» an outer "vertical” loop for each of the lines
e inner "horizontal"” loop(s) for the patterns within each line

— 22
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Locp tables

0l ani AR mA A s L URe N B A L el e T nmi w A S alia YR me e ot
SRR Gl R e e M G

)
* What statement in the body would cause the loop to print:
2 o g o

* 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 ru”nberto|mint 5 * count |5 * count - 3

1 2 5 2
2 10 7
3 12 15 12
4 17 20 17
5 22 25 22

25
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p tables question

* What statement in the body would cause the loop to print:
iy 9o

» Let's create the loop table together.

» Each time count goes up 1, the number printed should ...
o But this multiple is off by a margin of ...

count | number to print wd R count wiod ) PoloybuanmE G0
1 17 -4 17
2 13 -8 S
3 9 -12
4 5 -16
5 1 -20
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Another view: Slope-intercept

* The next three slides present the mathematical basis for
the loop tables. Feel free to skip it.

. connt i) number to print (y)

20

2

15 A

-

10 A

5_

I O T T 1
-2 /Q/ 2 4 6

-10 -

12

17

a| | W[N] P

22
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Another view: Slope-intercept

e Caution: This is algebra, not assignment!
e Recall: slope-intercept form (y = mx + b)

» Slope is defined as “rise over run” (i.e. rise / run). Since the “run” is
always 1 (we increment along x by 1), we just need to look at the
“rise”. The rise is the difference between the y values. Thus, the
slope (m) is the difference between y values; in this case, it is +5.

* To compute the y-intercept (b), plug in the value of y at x = 1 and
solve for b. In this case, vy = 2.

Vi mossth b count (x) number to print (y)
e P AR e A
Thenb = -3 1 2
: _ 2 7
* So the equation is
i I L et U S 3 12
Wi a s i 4 17
Vil T cievbipin i) 5 29

Se— 28
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Another view: Slope-intercept

* Algebraically, if we always take the value of y at
x = 1, then we can solve for b as follows:
Vasanewmase b ol

e In other words, to %et the -mtercept just subtract
the slope from the first vy value (b = 5
» This gets us the equation
Voo
=D e
Yosnh teau b=t 3
(which is exactly the equation from the previous slides)

— 29
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Nested for loop exercise

* Make a table to represent any patterns on each line.

2 line | # of dots 1 * lipe -1 * line + 5
2 . t — -
: 2 3 -2 3
5 > - = =
4 1 | 1
5 0 -5 0

e To print a character multiple times, use a for loop.

Forin g s ey
St emE ORI e // 4 dots
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Nested for loop solution

* Answer:
forrnerahphev—rrleralivrnevsa sl e
for (int j = 1; j <= (-1 * line + 5); j++) {
ShVAcieroniEealeit oh sk el

}

SyStemout printlin (MeREe )

}

e Qutput:
ol
2
S
A
5

— 31
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Nested for loop exercise

» What is the output of the following nested for loops?

e Gihanp i bnin v S A S e e e e
He SR e e e
ShVAcieroniEealeit oh sk el

}
for (int k = 1; k <= line; k++) {
System.out.print (line) ;

}
System.out.println () ;

}

e Answer:
S
Sy
a3
L4444
55555

32
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Nested for loop exercise

* Modify the previous code to produce this output:

S

S
o
oy
S

e Answer:

o

}

e e e e B e e R e

forfantgr ol el e e S s ey
Syshemroutprint (el

}

System.out.print(line);
for (int j = 1; j <= (line - 1); j++) {
System.out.print(".");

}
System.out.println() ;

33
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