Building Java Programs

Chapter 2
Lecture 2-2: The for Loop

reading: 2.3
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LET ME CHECK FACEBOOK
AGAIN. SOMEONE CouLD
HAVE WRITTEN SOMETHING IN
THE LAST 30 SECONDS... NOPE.

www.foxtrot.com twitter: @billamend
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NOW LET ME SEE IF
ANYONE REPLIED TO ME

ON TWITTER... NOPE.

©2011 Bill Amend / Dist. by Universal Uclick

NOW LET ME
SEE IF ANYONE
STARTED
FOLLOWING MY
TUMBLR... NOPE.

OUR SISTER HAS
GONE INFINITELY
LOOPY.

NOW FACEBOOK...
NOW TWITTER...
NOW TUMBLR...

Now FACEBOOK...
Now TWITTER...
NOW TUMBLR...

NOW FACEBOOK...
NOW TWITTER...

Now TUMBLR...
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—
Repetition with for loops

* So far, repeating a statement is redundant:

mivBa o)y

bakeCookies () ;
bakeCookies () ;
()
()

14

bakeCookies
bakeCookies
bakeCookies () ;

decorateCookies () ;

14

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

mixBatter () ;

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

}

decorateCookies () ;
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for loop syntax

for (initialization; test; update) | }header

e —

statement; =
statement;
e >~ body
statement;

} =

» 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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= Initialization

for (int 1 = 1; i <= 6; i++) {

oWas e e e e 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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for (int 1 = 1; i <= 6; i++) {
oWas e e e e 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;
SRR VD G

x++; A 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

oo

shortcuts to modify a variable's value

Shorthand

variable +=
variable -=
variable *=
variable /=
variable 3=

G

gpa —-= 0.5;

value;
value;
value;
value;
value;

F R S i
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Eqguivalent longer version

variable = variable
variable = variable
variable = variable
variable = variable
variable = variable

[/ x = x + 3
// gpa = gpa - 0.5;
// number = number

_|_

~ *

o\®

*

value;
value;
value;
value;
value;



//zﬁﬁg—««~////’/
System.out.println ("1 squared =
System.out.println ("2 squared
System.out.println ("3 squared
System.out.println ("4 squared
System.out.println ("5 squared
System.out.println ("6 squared

1A

e

"

1A

Ne No

1A

Ne o

b D S R

"

+ + 4+ + + +
O Ul WN
o Ul WIN

S— St S S S S

~e

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

* The for loop does exactly that!

|52 i B ks e e e e e g S R A
SN v Tl S O At o A M A

{

squared = " + (1 * i));

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

For dlint i = e ey
d:Systemout prigvlnts i 'Wisquared =i e
}
5 SRSAU e W eER T e A M AT Ve Yt

v

1 Perform initialization once

Output:

1 2 qU.a Le d 7 " Is the t%t true? "

2 squared \\\\\\X////// v
4 execute the

3 squared
controlled statement(s)
4 squared = 16

Whoo! v

3 perform the update

I
e I N

5

> execute statement
after for loop

—— 10
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Multi-line loop body
systemioutiprantin (Mo maadiie
T T
System.out.println("\\ /") ;
System.out.println("/ \\");
}
Sy emyalEp R e s
» Output
+————+
3 /
/ \
\ /
/ \
3 /
/ \
+————+

il 11
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/mxﬂ :
Expressions for counter

S U NG DN e D

for (int i = =3; 1 <= highTemp / 2; i++) {
SWishn=iuiiielbin e e s el i e

}

o Output:

2205
20
S
BN
330
S

oY 0O O DN PO

—

531!

e
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Sy tenm ot print

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

int highestTemp = 5;

Foratint a=i Se g highostETemp /20 de )y o
System.out.print((1 * 1.8 + 32) + " ");
}
e Output:

R T s g g

- Concatenate " " to separate the numbers
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Counting down

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

—

Sy stEemioutiprIn b PN ESna riren e
R bR ORI — SR - A
svstemiountiprantiiy oty

}
sy sbemcubvprant init bl ast off e

System.out.println("The end.");

e Output:

e I o
The end.
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Nested loops

reading: 2.3

55
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Nested loops

* nested loop: A loop placed inside another loop.

Porvitimiavis i ed
for (int j = 1; j <= 10; j++) {
System.out.print("*") ;

——

g

}
System.out.println () ; // to end the line

e Qutput:

Xk kkkkkkkk
*kkkkkkkk kK
* ok kkk ok ok ok kK
Xk kkkkkk kK
kX kkkkkkk kK

* The outer loop repeats 5 times; the inner one 10 times.
» "sets and reps" exercise analogy
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/xiﬁ/ﬂ :
Nested for loop exercise

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

S S T A ot v Ve i W e e S
a% o Vatahmi e R e ey
SVioEen oD B

}
System.out.println () ;

}

e QOutput:

*

* %

* Kk %

* Kk kK
* Kk ok kK

%

gl
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/xiﬁ/ﬂ :
Nested for loop exercise

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

S S T A ot v Ve i W e e S
a% o Vatahmi e R e ey
System.out.print (1) ;

}
System.out.println () ;

}

e QOutput:

1

Qi
333
4444
98555

-4 18

gl
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Common errors

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

—

T B U N 8 M S M S s A e ey e
Forviimbuasin I -
Ao N e e A s s R

}
Sy stemioubipErn LNy

4 RE(10° 3 0o Ui WY A N R N G A A e ) S
for (int j = 1; j <= 10; i++) {
Systenroubiprani et

}
VAT S SAUR Bk OYe MU AN A
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Complex lines

* What nested for loops produce the following output?

—

inner loop (repeated characters on each line)

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

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

- 20
e Copyright 2010 by Pearson Education



Outer and inner loop

» First write the outer loop, from 1 to the number of lines.

-

BB M A e M e e e R e o I e ) = e

}

* Now look at the line contents. Each line has a pattern:
 some dots (0 dots on the last line), then a number

» Observation: the number of dots is related to the line number.

— 21
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Mapping loops to numbers
@ na b s b erer bhshmi N e TeYblae s e Teubhia e s o

SRR SIIEETOVAN A o Vit s (M

 What statement in the body would cause the loop to print:
1S el e e s

forvitinEricount =l iconntis= by icount )iy
System.out.print (3 * count + 1 + " ");
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Loop tables

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

* 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
2 5 2
2 10 7
3 12 15 12
4 il 20 57
5 22 25 22

23
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Loop tables question
* What statement in the body would cause the loop to print:
i gt

e —

» Let's create the loop table together.
o Each time count goes up 1, the number printed should ...
» But this multiple is off by a margin of ...

count | number to print -4 * count -4 * count + 21
1 4 57 -4 7
2 13 -8 153
3 -12
4 5 -16 5
5 -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.

e o A S number to print (y)
20 A
1 2
15 A
10 2 7
7 3 12
) e ey T
107 5 22

— 25
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e

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, y = 2.

Wi e e

D RIS count (x) number to print (y)
Thenb = -3
» So the equation is 1 2
AR g e e 2 7
y == 5 * X — 3 3 12
Vil o O e g
4 17
5 22

k) 26
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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:
Vs s ey
Yoooamaa b e

Ve i e
ot e
e In other words, to get the y-intercept, just subtract
the slope from the first y value (b = 2 - 5 = -3)

» This gets us the equation
Vo= e
e
V=0 Toconnb e
(which is exactly the equation from the previous slides)

k) 27
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Nested for loop exercise

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

2 line | # of dots| -1 * line -1 * line + 5
- 1 4 1 &
= > = >
.4 _
: 3 2 = 2
4 1 4 -
5 0 =5 0

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

Foritint g =g e s by
SR em eI s e el // 4 dots

Copyright 2010 by Pearson Education
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Nested for loop solution

* Answer:
For inhdame ieleine e Ben e e Eb g
forvint v ealen g e (RIS ICRE GRS - o) o
system.out.print (".");
}

Systemzoutaprintlin (ime )

}

* Output:
ey
D
o
.4
5

_— 29
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///J/i/ : :
Nested for loop exercise

* What is the output of the following nested for loops?
For inhdame ieleine e Ben e e Eb g
for (InkE 9 e g (- e b By s gy
System.out.print ("."):;
}
for (antik =l vk <= linesvked) A
System.out.print(line) ;

}
System.out.println();

}

e Answer:
v
VDD
SR
L4444
55555
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Nested for loop exercise

* Modify the previous code to produce this output:

il

ey
s
i
S

e Answer:

for

}

Sathn Yo Tl g s U A A M R s R e e e At S e A

Forvint g i el iimev i e e
ST ST e e b e s Wl ik s WA

}

System.out.print(line);
forvant gu= 1y gu<=(line = 1) v 58ENy
System.out.print(".");

}
System.out.println() ;

5%
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