Building Java Programs

Chapter 7
Lecture 7-3: Arrays for Tallying; Text Processing

reading: 4.3, 7.6
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Value/Reference Semantics

» Variables of primitive types store values directly:

age 20 cats 3

» Values are copied from one variable to another:
CaES = oy age 20 cats | 20

» Variables of object types store references to memory:

index 0 il 2

d
grades | § | 7 . [ 80| 78 | 93

» References are copied from one variable to another:
scores = grades; scores _

e
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Text processing

reading: 7.2, 4.3

vay
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String traversals

e The charsin a Sstring can be accessed using the charAt
method.

» accepts an int index parameter and returns the char at that index

String food = "cookie";
char firstletter = food.charAt(0); Lilke?

System.out.println(firstlLetter + " 1s for " + food);

* You can use a for loop to print or examine each character.

SELENG A Ma fOE =GRy

ForbEnt 4 e e e e ra ) // output:
char ¢ = major.charAt(i); T
Svabemsounbwprlintlniteiy SIS

} // E
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A counting problem

* Problem: Write a method mostFrequentDigit that
returns the digit value that occurs most frequently in a
number.

« Example: The number 669260267 contains:
one 0, two 2s, four 6es, one 7, and one 9.

mostFrequentDigit (669260267) returns 6.

o If there is a tie, return the digit with the lower value.
mostFreguentbigit (57135203)  returns 3.
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e We could declare 10 counter variables ...

int counter0, counterl, counter?2, counter3, counteri,

multi-counter problem

NS BN BN S aais NGl DLV 0 o SN A O U YR B~ T M B N Y B o Gt I B0 Y A I o e

e But a better solution is to use an array of size 10.
» The element at index i/ will store the counter for digit value J.

« Example for 669260267:

mage 0.1 2 3 4 5 6 A 89
X
valtb b 02 000 GO
e

« How do we build such an array? And how does it help?
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Creating an array of tallies

// assume n = 669260267
int[] counts = new int[10];
We e e
// pluck off a digit and add to proper counter
TRl guie e
counts[digit]++;
n =n/ 10;

e )
X

valu | L 02000041 1 00
e

~ Copyright 2010 by Pearson Education

—



/ =
Tally solution

// Returns the digit value that occurs most frequently in n.
// Breaks ties by choosing the smaller value.
publycistatro ynEmostEFreguentRDigrb angin g

AN M e eYb s e M e e n A O

HEN e I R A ]
ERbwdigi bR pinckvo ffva digatianditally At
]

SreNbishe =t e niiomi s o

Fie e )
}
// £ind the most frequently occurring digit
int bestIndex = 0;

Eorawin iy e slaiiaicn sounE sy lengi s ik dyaad
IR e e E et M M B e SR A M are e e N el e
bestIndex = 1i;
}
}
return bestIndex;
}
5 9
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Section attendance question

* Read a file of section attendance (see next slide):

YYNYYYNNYyNyynyyynynnyyynynnyynyynnnyyynnynynn
Nyynnyyyynynnnyyynnnyyynnnnnynynynynynyynynyn
YYNYNYNYYNyynyynnyyynyynnnynynnynnyynyynynyny

* And produce the following output:

Section
Student
Student

Section
Student
Student

Section
Student
Student

U3

pPoOTLnES:
grades:

2%

points:
grades:

3

poOEnts:
grades:

[100.0,

Heobiei

Padiay

2o S B b

S S e e e o) O

SHEl Il oY

EER S e o e

Tisr el R O]

S e O O 6 e 6 ]

« Students earn 5 points for each section attended up to 30.
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student

week

section 1
section 2
section 3
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Section input file

Lasd 5l 3d a2 sl b s d 5l 2Sd ol e T asd 50 3 A b 2345
I 2 3 4 o o ¥ 8 9

YYRYYYORRyDYYORyYyynRynnyyynynnyynyynnnyyyrnnynyrf

nyynnyyyynynnnyyynnnyyynnnnnynynynynynyynynyn
YYNyNynyynyynyynnyyynyynnnynynnynnyynyynynyny

» Each line represents a section.

» A line consists of 9 weeks' worth of data.
- Each week has 5 characters because there are 5 students.

» Within each week, each character represents one student.

« n Means the student was absent (+0 points)
- y means they attended and did the problems (+5 points)

11
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Section attendance answer

IMPOTr Lyl a e n ot
IMPOrEarasamii ibis

public class Sections {
public static void main(String[] args) throws FileNotFoundException ({

Scanner input = new Scanner (new File("sections.txt"));
MR AR S = O D & @ Y DN A AR
while (input.hasNextLine()) {
String line = input.nextLine(); // process one section
IR o A PV S A W eV s A O L R S A B 20
B O T Y Y N A B Mt ST oY R -V o ol i o4 eV 2 B
TRt wahidenitresrgarainiss
A A A S A R AN L 0 AT AN AN A N P 7 g e e VI L i e o o

A%
points[student] += 5;
points[student] = Math.min (30, points[student]):;

}

double[] grades = new double[5];
&0 aaid] Al A e O e e S O 07 ) o W i AR Y = 8 G i el e g o) A

grades[i] = 100.0 * points[i] / 30.0;
}
A N AU e MR N S ML VS TP o e e e SN RN s MO g
SveLemvenvprirnbloivabudentipeoinh s s i i r pa e O S O R DO S )
System.out.println ("Student grades: " + Arrays.toString(grades)):;
System.out.println () ;
SEE RO

12
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Data transformations

* In many problems we transform data between forms.
« Example: digits — count of each digit — most frequent digit
» Often each transformation is computed/stored as an array.
» For structure, a transformation is often put in its own method.

* Sometimes we map between data and array indexes.

» by position (store the jth value we read at index /)
o tally (if input value is /i, store it at array index j )
» explicit mapping (count 'J' at index O, count 'xX' at index 1)

* Exercise: Modify our Sections program to use static
methods that use arrays as parameters and returns.

S 13
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Array param/return answer

// This program reads a file representing which students attended
// which discussion sections and produces output of the students'
// section attendance and scores.

e YO A e S A D Y SR
a1 00 s i 7o Vo W b v A A

public class Sections2 {
public static void main(String[] args) throws FileNotFoundException {
Scanner input = new Scanner (new File("sections.txt"));
int section = 1;
while (input.hasNextLine()) {
// process one section
String line = input.nextLine () ;
T bvpeinbsiyesreountPornesitliine)y;
double[] grades = computeGrades (points);
A B A e N N A S O AAN GIDII G R BAe A A 7 N e T
SCcERoI R

}

// Produces all output about a particular section.
@k s e sk b B e il e il Wy NS AU s s M Gu MioR w sV Yo e avena W sk w Y M o Ro i oR e SUAA e Te Y ) S AN B R o e R R Ay I

System.out.println("Section " + section);

System.out.println ("Student scores: " + Arrays.toString(points));

Sy sEemyoiEyprintdirthSEudenbrgrades st v a s oS ringutarade sy
(

System.out.println();

14
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Array param/return answer

// Computes the points earned for each student for a particular section.

JeAUR SRR B Y P s Nl A I A e TR e 2RO NN A WS MR M o e A B A M S
A R Ty ST T A A S oA AL A A U NS AR Y A
a0 N i e GO e € o =l b~ o Yo i 0 i o e
int student = 1 % 5;
SO R A o= e e MAYIg el Bt B R VA T e A e o
podarhsiiside e ik ea
eYeRties e R R mbko ket g Au M ioy s o Wi n el (BN B s M s st S A M SRy BTG F =Y el A A A

}
}
Y &) 2 Y D ARy O 6 B A Y RN

}

// Computes the percentage for each student for a particular section.
AR SR A T 22 S i S VAT oM e A GO RO A 97 S e T el AR A M S A AR O A Y N VA
double[] grades = new double[5];
0 Gy G QA v g 60 v v oo kY QB0 WA =Y AT B M AU RN s o d IR
grades i =@ ¥ e ol n b siP v 3050
}

return grades;
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PrintStream question

* Modify our previous Sections program to use a
PrintStream to output to the file sections out.txt.

Section 1

Student ‘poaritss
Student grades:

SeoENoRWE

studentvpornts:
Student grades:

SeEhh ol

Student poilints:
Student grades:

Copyright 2010 by Pearson Education
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Svstenr ot and PrinisSt e

* The console output object, System.out, is a
PringStreanm:

PrintStream outl = System.out;

PrintStream out?2 = new PrintStream(new File ("data.txt"));
SIE LA M O Y 9 A IV S A W W Yo R YoM M A // goes to console
out2.println ("Hello, file!"™); // goes to file

» A reference to it can be stored in a PrintStream variable.
« Printing to that variable causes console output to appear.

* You can pass System.out as a parameter to a method
expecting a PrintStream.
« Allows methods that can send output to the console or a file.

SR 17
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// Section attendance program
// This version uses a PrintStream for output.

i ) YN A A B AT S A
e A A S S R N S i

oRb ¥l e e M= U I i ey S Yol s ol a s il |

public static void main(String[] args) throws FileNotFoundException {

Scanner 1input =

new Scanner (new File("sections.txt"));

PrintStream out = new PrintStream(new File("sections_out.txt"));
while (input.hasNextLine()) { // process one section

SELngrdiine

= input.nextLine() ;

int[] attended = countAttended(line);

s AT o P B T e R A M Rits

= computePoints (attended) ;

double[] grades = computeGrades (points);
results (attended, points, grades, out);

}

// Produces all output about a particular section.

public static void results(int[] attended, int[] points,
double[] grades, PrintStream out) {
out.println ("Sections attended: " + Arrays.toString(attended));
out.println ("Sections scores: " + Arrays.toString(points));
out.println ("Sections grades: " + Arrays.toString(grades));
(

out.println () ;
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Pi‘ompting for a file name

* We can ask the user to tell us the file to read.
» The file name might have spaces; use nextLine (), hot next ()

// prompt for input file name

Scanner console = new Scanner (System.in);
System.out.print("Type a file name to use: ") ;
String filename = console.nextLine() ;

Scanner 1nput = new Scanner (new File (filename)) ;

» What if the user types a file name that does not exist?

SR 19
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