Building Java Programs

Chapter 2
Lecture 2-3: Loop Figures and Constants

reading: 2.4 - 2.5



I ncludeg LS1aio.ywy
int Mdin(void)

L

int count 2

for (count = 13 count<= 5003 count++)
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printf ("I will not Throw paper dirplgnes n class.”)s

refurn 0;
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Drawing complex figures

» Use nested for loops to produce the following output.

e Why draw ASCII art?
» Real graphics require a lot of finesse
o ASCII art has complex patterns
» Can focus on the algorithms
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evelopment strategy

» Recommendations for managing complexity:

1. Design the program (think about steps or methods needed).
- write an English description of steps required
« use this description to decide the methods

-

2. Create a table of patterns of characters f#================ i
. use table to write your for loops | e |
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1. Pseudo-code

 pseudo-code: An English description of an algorithm.

» Example: Drawing a 12 wide by 7 tall box of stars

print 12 stars.

for (each of 5 lines) {
print a star.
print 10 spaces.
print a star.

’

print 12 stars.

RO A i i b i b i i i
* *
* *
* *
* *
* *
* *

S R S R S T 2, oy, S
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Pseudo-code algorithm

1. Line
oy

2. Top half
]
« spaces (decreasing)
SR #::::::::::::::::#
« dots (increasing) | - |
SRR

« Spaces (same as above)
= T s o

3. Bottom half (top half upside-down) e <> |

4, Line | e |
s 16 | - |
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Methods from pseudocode

publiciclassiMrrror iy

pubilrevistatie Tvordimarn (string il args)yig
Pasryeity:
BopHal fiG)
bottomHalf () ;
line () ;

}

S e e S B T e M B e )
N I O M S I Y e e e L e e S I L e B M Y SV M S
// contents of each line
}
}

AU SN QI S B s N WSV SOl 0 B 91 S R B2 9110 s M 2 R
@ h e fndh ol e et e A P B ot o Vi < L R R Ry = 0 o A T
// contents of each line
}
}

public istab ey void i ine (i

vk
}
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2. Tables

* A table for the top half:
« Compute spaces and dots expressions from line number

_—

line |spaces |-2 *line+8 |dots |4 * line - 4
1 6 6 0 0

2 4 4 4 4

3 2 2 8 8

4 0 0 12 12




3. Writing the code

» Useful questions about the top half:
« What methods? (think structure and redundancy)
» Number of (nested) loops per line?

e
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Partial solution

// Prints the expanding pattern of <> for the top half of the figure.
pubilivieystaricivoid  EopRal ) i

o Magi faty alh wid g (= e e WA s M R T i o i Y
Sysemront i print O Iy

for (int space = 1; space <= (Iinel*"=20%78) ; space++) {
SRyl e b Y oM o e EUEEAR
}

SRV SR SN SR S o ARR AR wa i e R

for (int dot = 1; dot <= (line * 4 - 4); dot++) {
SRS M MY @Y U A G ek o st B
|

Syeemvonbapran e tye

for (int space = 1; space <= (line * -2 + 8); space++) {
System.out.print (" ");
}

Siiebenvieiib e b A e e
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Class constants
and scope

reading: 2.4
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Scaling the mirror

e Let's modify our Mirror program so that it can scale.
e The current mirror (left) is at size 4; the right is at size 3.

» We'd like to structure the code so we can scale the figure
by changing the code in just one place.

12



imitations of variables

» Idea: Make a variable to represent the size.
» Use the variable's value in the methods.

g

e Problem: A variable in one method can't be seen in

others.
publternstablevveildimainitouringiliardgsiv
int size = 4;
topHalf () ;

printBotTomié):y;
}

eRbH SR M et S M s e S IRV O SRS P S
SRl o G s e P R - T B R e // ERROR: size not found

}
}

public static void bottomHalf () {
for (int 1 = size; i >= 1; 1i--) { // ERROR: size not found

}
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Scope

» scope: The part of a program where a variable exists.

 From its declaration to the end of the { } braces
« A variable declared in a for loop exists only in that loop.
- A variable declared in a method exists only in that method.

plib e votatresveondh esmpdie
TnE e = S
o T Vo o L B s B
<<{: sSystem:ountsprint n @)y
}

// i no longer exists here
} // x ceases to exist here

i's scope

{

i

> x'S scope
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Scope implications

* Variables without overlapping scope can have same
name.

g

ForvatinEnirn e e G e ety e
Sy S Pem T OmE DR ER T

}
For HInb =l e // OK
Sy stemizoutvprintiihoiy;

}
int i = 5; // OK: outside of loop's scope

e A variable can't be declared twice or used out of its
scope.
FortinEai st e e s i n e e ]

Nt = O // ERROR: overlapping scope
SvstemEoubvprinERAN

}
i=4; // ERROR: outside scope o
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Class constants

» class constant: A fixed value visible to the whole program.

» value can be set only at declaration; cannot be reassigned,
hence the name: constant

e Syntax:
public static final type name = expression;

 name is usually in ALL_UPPER_CASE

 Examples:
public static Fanatlt yne HOURS TN WEEK = F 4 74>

publie static anal ‘donlble ENTRREST RATE =355
pubbrevstatrc WWEnalaant: SSNE=weH 8234569
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Constants and figures

» Consider the task of drawing the following scalable
figure:

g

FIN LN NN NN N
| |
| |
| | Multiples of 5 occur many times
| |
| |
BN NN NN NN N

L

| |
| | The same figure at size 2

LN N

17
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Repetitive figure code

publve el as s VST gniy

public static void main(String[] args) {
drawlLine () ;
drawBody () ;
drawLine () ;

}

it st Nl Au = Rau N eitavd oo il v sve B B G R (4 Bt |
Systemsonbvpri ety
AT @R S0 9510 i s e A ey S s oo 1 6 e 2 7L R
SystemioubE print AN
}

Sy sbementa P p A R R
}

jolbl oY e s Aus Rt Vool o i o Wiars Wi R o1 e W M

for (int line = 1; line <= 5; line++) {
SAVACS B =1 EAT0 B R W o sl g B Al HEAA
S 0% S PIE Ak B S SN Y s Y M M LSy oo RaN s e o il § KRS i R SXSEE  R

e B O B AR O e R

}
System.out.println("|");
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Adding a constant

publve el as s VST gniy
public static final int HEIGHT = 5;

public static void main(String[] args) {
drawlLine () ;
drawBody () ;
drawLine () ;

}

pablivensprarivevwvoidndranbines oy
Sy bemoEE PR pER
S Y R T M M R - [ D H ) b B, o S e e
Systemioutiprint VAN
}
Sy sbementa P p A R R

}

public static void drawBody () {
Foratr bl rnevsalvsanivipesre s e HRFGHT < lhapas by

SR AT R IR G AB R Mo o8 GA IR N it RE B

for (int spaces = 1; spaces <= HEIGHT * 4; spaces++) {
e B O B AR O e R

}

System.out.println("|");
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Complex figure w/ constant

* Modify the Mirror code to be resizable using a constant.

A mirror of size 4: A mirror of size 3:
e et ey
| <><> | | - |
| < <> | e <>
e <>y b -
e < o <o
Eos e e <> | e sy
e e == | <S> |
| S | Y
| <o |

e
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Using a constant

* Constant allows many methods to refer to same value:
public static final int SIZE = 4;

0 o BA R SRl MR M e do T PRAIY S Y MY U S M a o B ARV 1 X B e
topHalf () ;
bottomHalf () ;

}

0 o A R R e TEYs MR G dot A1 I Y e N Y S e A
fortintnnyn=nlrvg e IR - ey // OK

}
}

0N B OY TN Ut N AT G P & (R I T M Y 1 M S ) PO
NS MM, | ! // OK

}
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‘Loop t

* Let's modify our loop table to use s1zE
e This can change the amount added in the loop expression

ables and constant

el

/u

SIZ |line spaces | -2*line + (2*SIZE) | dots 4*line -
E 4
4 1,2,3, 16,4,2, |-2*line + 8 0,4,8,1 [4*line -4
4 0 2
3 1,2,3 [4,2,0 |-2*line + 6 0,4,8 4*|ine - 4
f================f f============4
| e | | s |
| e e | M
faa <> | e )
b <> | e <>
e <> | e
I o | S |
| < s | &
| <><> |

22



I st

Partial solution

public static final int SIZE = 4;

// Prints the expanding pattern of <> for the top half of the figure.
public static void topHalf () {
for (int line = 1; line <= SIZE; line++) {
S NP0 A O T A A B L UV

for (int space = 1; space <= (line * -2 + (2*SIZE)); space++)

S e oEE DR R
}

SR e e

168 B (k) g R b e DI ML 6 N o a2 A B Y o = e e B s e e e iy v oy e
NN I U R O B M BV A
}

Sy semvonbprinaEiaas iy

for (int space = 1; space <= (line * =2 + (2*STZE)); space+t)

Sysbemvouny prin ity
}

S benvioubiap e iy

) 23
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Observations about constant

* The constant can change the "intercept"” in an expression.
» Usually the "slope" is unchanged.

N B O M TN Ut My Mo B A A M M MNP SR

BorvimEwspae e eaamamevi i i e e I RN ST Z R ) s e e e
SyStEem i oub i pPEIRE RN

» It doesn't replace every occurrence of the original value.

Forsbrrevideoin=miliavdeivnd—aniipmaenaendve v diab kgt
sSyskemyouteprint (it
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Assignment 2: ASCII Art
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