Building Java Programs

Chapter 2
Lecture 4: Loop Figures and Constants

reading: 2.4 - 2.5

(Slides stolen from Stuart Reges, Hélene Martin, and
Marty Stepp...not even adapted)
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Fonclude Ls1aio.w»7

int mgin(void)

)

int count 3

for (count = 15 counT< = 500; count+)

printf ("I will not Throw paper dirplanes i class.” ),

return O
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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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e
Development 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
« use table to write your for loops |

e — 4
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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. * % Kk Kk K * Kk Kk * Kk k%
print 10 spaces. * *
o * *
print a star. - :
e * X
print 12 stars. % >
* *

R g b i b b b i i ¢
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Pseudo-code algorithm

1. Line
s

2. Top half
i)
« spaces (decreasing)

s foee e e
. dots (increasing) | oS |

St | o e |
. Sspaces (same as above)

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

4. Line | O |
- #,16 =, # | <HLs |

e ———— 6
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Methods from pseudocode

public class Mirror {

publirenehabiernvoidimaintarrangi e rgs
line () ;
y oA o PR R 2 W R
bobbomBalrit)ys
line () ;

}

public static void topHalf () {
300 B 0 11 Rt P A e A 0 ) = AT T AR e = A e SR e B =7 o ) A
// contents of each line
}
}

e e O e e e R e e e R e
for (int line = 1; line <= 4; line++) {
// contents of each line
}
}

public static void line() {

)
B | !
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2. Tables

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

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

2 4 4 4 /]

3 2 2 8 8

4 0 0 12 ;0
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3. Writing the code

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

S 9
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Partial solution

// Prints the expanding pattern of <> for the top half of the figure.
publievstatieysyorgieopRabieymad

Forratintrlrnererrirrlinnancendeilbpm ety
S AVASHEI =Y e o b b e o b e b AR AT
for (int space = 1; space <= (line * -2 + 8); space++) {
e e R

}

SAvASAM Sl (eIt ottt o Aan MRl i e A .

tor bt rdotra vy rdetiar (NI < () O ) ol
SRV RS Al e A Y A G T R CLAATL Y
}

O A A =4 AT N Ry Sy DU sl Gy S D 1

for (int space = 1; space <= (line * -2 + 8); space++) {
SR ES AW Ui B o Eb A oR e Ay iU AR HY,

}

AV ASR =10 Al o b Dy o Ay i ol o A W A i

“—" 10
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Class constants
and scope

reading: 2.4
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Scaling the mirror

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

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

g
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Limitations of variables

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

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

pUblicy static i voldimalniStringblvargsyyid
int size = 4;
ooy

prrnEBottomil)y;
}

GRS e e S P Y e Gl B L SR R O A Y e
V5o aaEn] o B 0 cern B Y U e g - ). - e dg e e // ERROR: size not found

}
}

publiicystaricyvoldrborrombal bty
o har B cnue i L 4 - S e S s A // 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.

pPubivevwetraiaerwotndiiasramp hestag
int x = 3; B

Forralin e e e et
<{:: Systemiont iprintbrn (e —
) X'S scope

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

I's scope

£l 14
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Scope implications
» Variables without overlapping scope can have same name.

For lant s e OO ey
S e e

}
B i on o b e et B e g N e // OK
St

}
TRt =k // OK: outside of loop's scope

* A variable can't be declared twice or used out of its scope.

Foristdntiiysils gl Gy mans e et
int i = 2; // ERROR: overlapping scope
System. out.prine (W/im)

}
i=4; // ERROR: outside scope

15
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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

e Syntax:
public static final type name = value;

 name is usually in ALL_UPPER_CASE

» Examples:
public static final int DAYS IN WEEK = 7;

public static final double INTEREST RATE = 3.5;
publicvstatbirciiinal TRt SSN = e B8P3 569

= 16
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Constants and figures

» Consider the task of drawing the following scalable figure:

B e

| |
| |
| | Multiples of 5 occur many times
| |
| |
FEN NN NN N

FANTNLN AN
| |
| | The same figure at size 2
FLNT NN NS
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Repetitive figure code

P20 OV R A A 2 Do oA S e e Y g A

pubiievsrabieiveidimainistringiiiargsyivd
drawLine () ;
drawBody () ;
drawLine () ;

}

publidcrnsharenvordidrawimreiyaiy
ShYEShul <1 008000 16 bunre) o N N Gk, aiad 0-
4000 0 A (0 B 0 WA R0 A DA B B O RAR W o) RS
S Vroh T S IN o Ey e o S cRu B A
}

Syvstemyoutyprint o ChE )5
}

pubibrerstarresyordiadeawBodyiiyiad
4 0 3 AR (04 A 6 4 AR s 0 Y = S0 A A0 U U 1 - s et S0 A 14 = e o3 B
Sy sEemyounErpEIn G
for (int spaces = 1; spaces <= 20; spaces++) {
SRV ASTION 21 I 0 U Moty o Mot Ay AR R
}

System.out.println("|");

| }

-
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Adding a constant

P20 OV R A A 2 Do oA S e e Y g A
public static final int HEIGHT = 5;

pubiievsrabieiveidimainistringiiiargsyivd
drawLine ()

drawBody () ;
drawLine () ;
}
public static void drawlLine() {

TS = it o Vb nA ol st ol A A A
416 T aAnn AR At MARAASRAIAT Y%A At Mes et - 0 DA €] 7 b IR R AL AR ol o R
S e O R

}
Syvstemyoutyprint o ChE )5

}

public static void drawBody () {
toryotintodiner=orderalywneves o M EGHT -l eyt
Sy sEemyounErpEIn G
for (int spaces = 1; spaces <= HEIGHT * 4; spaces++t) {
SRV ASTION 21 I 0 U Moty o Mot Ay AR R

}
System.out.println("|");

| }

a
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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:
f================# e
| e | | L |
| . - | e o
faes <oy e o
e <> | e <> |
e <> | | <> o |
e - | e |
| o | p—
| s |

f================4#

20
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e
Using a constant

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

public static void main (String[] args) {
topHalf () ;
DR

}

pubilrerstativerwverdirropRalidyed
e s e I // OK

}
}

publrevstatvervordabotrt omPa Bl i
§ o e an] Ay ) 0 AR WA i) | 11 /| e et 0l R g ate s pe R // OK

}

2
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e
Loop tables and constant

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

SIZE | line spaces dots
4 1,2,3,416,4,2,0 0,4,8,12
3 =3 4,2,0 0,4,8
f================# f============#
| <><> | | - = |
| “> > | s <o
s s P A Z>
N < P e -
e <> | s <>
e e o | LS |
| S | f============1}
| <o |

P
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Partial solution

public static final int SIZE = 4;

// Prints the expanding pattern of <> for the top half of the figure.

SR e AT N e M T M e S T I B
for (int line = 1; line <= SIZE; line++) {

System.out.print (" |");
for (int space = 1; space <= (line * -2 + (2*SIZE)); space++) {
SAve e R R e

}
System.out.print ("<>") ;

e A R S A S B e R e
Shvicassi o b u o el o Yo AR
}

Sy SEemTon TR prEnTia sy

for (int space = 1; space <= (line * -2 + (2*SIZE)); space++) {
R 11 ey e 5 A AR e o Al AR D v
}

SRR AR =111 oAb hmit o h kot mAl g Ul ke vl

g
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Observations about constant

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

public static final int SIZE = 4;

for (int space = 1; space <= (line * -2 + (2 * SIZE)); space++) {
S A S I L b S 8 YT IR N T

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

Foratrntrdobv=rlrrdobaasiiilyn ek ey v eyl ey
System.out.print (".");
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