Building Java Programs

Chapter 2
Lecture 4: Loop Figures and Constants

reading: 2.4 - 2.5
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F nllude <S1dio.w/?

T main(vod)

L

int count 3

for (count =135 count<=500 ':-‘:‘:"*-"“T++-]

£ AN B Arend | Dasirbaied =y Uil Proa Symdeeal

Pri AT ("I will nol Throw paper dirplanes n II:'ll‘sl':i'S.");|

return O
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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.

public static void example () {

O SRk et e

o for (int 1 — 1§ < 90 by

Q System.out.println (x) ;

»n

o } =

o // i no longer exists here X'S Scope
} // X ceases to exist here S
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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
e Can focus on the algorithms
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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 #================ i
. use table to write your for loops | o |
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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 k& ok
print 10 spaces.
print a star.

%

*
*
*
*
print 12 stars. *
*

*
*
*
*
*
*

R A A i A b b i i
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Pseudo-code algorithm

1. Line
- #,16 = %

2. Top half

« spaces (decreasing)
RS

. dots (increasing)
SRR

. spaces (same as above)
|

3. Bottom half (top half upside-down)

4. Line
- #,16 = %
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Methods from pseudocode

Rl ol s e R e A R s Yo e |

Pl sttt v oldi mMain ot iR i a e g S
IR el R
o piEasia(ret
betteombBal )
line () ;

}

plilslsr e s ol e o de o HalERm]
for (int line = 1; line <= 4; line++) {
// contents of each line
}
}

public sstatiesvordibottomdal G
AR/ ON B (G B OB e Ko o it P e R B o S S e SR B e e R
// contents of each line

}
}

public static void line() {

//
}

-
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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 4

3 2 2 8 8

4 0 0 12 12
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3. Writing the code

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

// Prints the expanding pattern of <> for the top half of the figure.
pubicsEabic v ord St opHalE ) =

S S P ST ol B B 1 Tt e o e S S L et e @ = o8 o
SHiciEe N onearennh selE S

for (int space = 1; space <= (line * -2 + 8); spacet++) {
RV = (RO N A wal oY B (sl A
}

Sy Stemzout spr En (>0

for (int dot = 1; dot <= (line * 4 - 4); dot++) {
A = RO e NPk e pl A Pl
}

Sy SiEen s P R Sy

for “(int ‘space = 1; sSpace <= (IEHCEEEEVEEINSHI space+ 1)
SIS e ot L (et -

}

A = AR OO B @RI AR a1 e o

ok
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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.
» 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.

— § 68
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Limitations of variables

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

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

pablc stai e vord marntString Fi args) =i
int size = 4;
CopHalEE s
PEAEBOEE oM

}

plEbfePgFatdeivoid i topHataffa
R St B £ 6 B EA o] P Mo e o X 4 — v e i // ERROR: size not found

}
}

publiicastaricaviodrbotromBanlia ()
oIt e = S 2 e et S // ERROR: size not found

}

14
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Scope implications

e Variables without overlapping scope can have same
name.

Be e e e e s el OB iy Ry
SN Pt LAl

}

CoriamE S =les e g e // OK
SyiStemsotit s pr it

}

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

e A variable can't be declared twice or used out of its
Scope.

For EnE aa=l e g el e e e
int i = 2; // ERROR: overlapping scope
Syshem . out: print e

}

i=4; // ERROR: outside scope
15
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Class constants

o 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:
publaec static final sinke: BPAYS SENWEEK = 9

public static final double INTERESTIRATE.: = 3.5
publicistatiec Ffinaliant SSN =658234569;
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Constants and figures

» Consider the task of drawing the following scalable

figure:

e NN NN

| |
| |
| |
| |
| |
T NN NN AN N NN

e
| |

| |
TN NN N
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Multiples of 5 occur many times

The same figure at size 2
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Repetitive figure code

ieiied e aliy=N- RS hile pakEan|

Rl BRI o Ao e e e AOIRIS A A BN R E et S1C F A R P e fa Foa
drawLine ()
drawBody ()
drawLine () ;

}

public static void drawLine () {
Sy .SEem outs prine (E)
R e e s Al e g B e A Aol B ) i e o e
SRS R e 1 V015 B ) O 3 B A B ey oA
}

SyiSEemt o sprinEln- kg
}

public static void drawBody () {
N A A S A AN A A = S S i A A Y e ot ek o 5 [ = b o A It

A S I A 8 ] O Ve IR s e PP

B A S Moy S Ve Yo _aeele T Rl Ral i e e _eonrs.d 0 R tiol SR Te) ot oo |
Sy S e, U NP R ()

}

SyislcemL ottt prernt il maE )
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Adding a constant

ieiied e aliy=N- RS hile pakEan|
public static final int HEIGHT = 5;

Rl BRI o Ao e e e AOIRIS A A BN R E et S1C F A R P e fa Foa
drawLine ()
drawBody ()
drawLine () ;

}

public static void drawLine () {
Sy .SEem outs prine (E)
R e I O M A S s e a1 B I B 2 [ BEPT o P G B B P
SRS R e 1 V015 B ) O 3 B A B ey oA
}

SyiSEemt o sprinEln- kg
}

Pk e aat e eitddirawB o dize)mat
Pt iime=rseeslinete S S HE T EHT -l S mevisis o

A S I A 8 ] O Ve IR s e PP

for (int spaces = 1; spaces <= HEIGHT * 4;
Sy S e, U NP R ()

}

SR AT IO e e He AL E gt e A ks
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{
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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
| <><> | | <> |
| < <> | i -
B o Ee s <> |
e < e <> |
P AN e <> | | < <> |
Rt varine < | | s |
| e | fo———————
| = |

f================#

20
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Using a constant

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

pabliciisE aE e ordamaintSEring EEraragsiied
topHalf () ;
beotEtomBal ()

}

pubilsicsst abiesviosidaboplal FaEke
for (Antid =l ia <=, ) // OK

}
}

OHE OF e e e S N B @ e VO 8 PO G O B ) (v ANl e o e
R B R I | || - e Ve b vl (A g // OK

}
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Loop tables and constant

* Let's modify our loop table to use S1ZE
» 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 1,2,3 4,2,0 0,4,8
f================4 f============#
| <><> | | <><> |
| <> <> | P e
s s <= s B <> |
i e < s i <> |
B e a <> e <o
[t T s | ot |
| S | f============#
| <><> |
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Partial solution

public static final int SIZE = 4;

// Prints the expanding pattern of <> for the top half of the figure.
pubErersEarteaverdwt OpHa G
for (int line = 1; line <= SIZE; line++) {
Sy sSEem-out tprint "

for (int space = 1; space <= (line * -2 4+ (2*SIZE)); space++)

SN S OM ER B R e
}

e e oe A e sl e S A

FOrrc It adoty = brrdoEr =it Erne s d =l v d Gash et
SAVishe = (el ety el i o b el I
}

A A e A O R0 e OH B I AN A S N T
for (int space = 1; space <= (line * -2 + (2*SIZE)); space++)

SYrSEemFO D rn e R
}

Systenmoutprintln M)
}

. 23
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Observations about constant

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

pabirEcEsE el Ern sl S SR Z B s

for (int space = 1; space <= (line * -2 + (2 * SIZE)); space++) {
e e e e S e AR T

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

terstint sdeobi=ilridetrs= Giinesd =AY D dob EEY

Sy stemsont print sty
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