Software 1

Recitation No. 2
Arrays and Control Structures
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Arrays

Array: A fixed-length data structure for
storing multiple values of the same type

Example: An array of odd numbers:

Indices (startfromQ0) —— 0 1 2 3 4 5 6 7

odds: | 1|13 |5 |7 ]9 |11]13|15

N _/
V

odds.length = 8

The type of all elements is int
The value of the element at index 4 is 9: odds[4] == 9
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An array is denoted by the [] notation

Examples:
int[] odds;
int odds|]; // legal but discouraged
String[] names;
int[ ][] matrix; //anarray of arrays

matrix: [?|?
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Array Creation and Initialization

What is the output of the following code:
int [] odds = new 1nt[8];
for (int i=0 ; i < odds.length ; i++) {
System.out.print (odds[i1] + " ") ;
odds[1] = 2*1+1;
System.out.print (odds[1] + " ");

)
Output: ?



Creating and initializing small arrays
with a-priori known values:
int[] odds = {1,3,5,7,9,11,13,15};
String[] months =
{"Jan", "Feb", "Mar", "Apr",
"May", "Jun", "July", "Aug",
"Sep", "Oct", "Nov'", "Dec"};

months: | e

\\ Janll <
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By promoting the array's index:

for (int 1=0 ; 1 < months.length ; 1++) {
System.out.printin(months|[i]);
¥

The variable month is assigned I‘

the next element in each iteration
In Java 5.0:

=== for (String month: months) {
System.out.printin(month);

}
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Copying Arrays

Assume:
int[] arrayl = {1,2,3};
int [] array2 = {8,7,6,5};
Nailve copy:
arrayl = array2l;

8,7,6,5 1,2,3

| |

array2 arrayl



Copying Arrays

In the java.lang.System class:

= public static void arraycopy(Object src, int srcPos,
Obiject dest, int destPos,

int length)
System.arraycopy(array2, O, arrayl, 0, 2);

8,7,6,5 1,2,3
array?2 arrayl

Details: http://java.sun.com/j2se/1.5.0/docs/
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What is the output of the following code:
int[] odds = {1,3,5,7,9,11,13,15};
INt[] newOdds = new Int[8];
System.arraycopy(odds, 1, newOdds, 1, 7);

for (int odd: newOdds) {
System.out.print(odd + " "™);

}
Output:?
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Other Manipulations on Arrays

The java.util. Arrays class has methods for
sorting and searching, assigning arrays e.g.

= public static void sort(int[] a)

= public static int binarySearch(int[| a, int key)

= public static void fill(long[] a, long val)
More details in JDK 5.0 documentation
http://java.sun.com/j2se/1.5.0/docs/




2D Arrays

There are no 2D arrays in Java but ...

you can build array of arrays:
char[] [] board = new char[3] [];

for (int 1 = 0; 1 < 3 ; 1++) T

board[i] = new char[3];
. Or equivalently:
I chatl][] board = new chat[3][3];
I
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2D Arrays

int[][] table = new Int][10][10];
for (int i =0 ; i <10 ; i++) {
for (int j =0 ; J <10 j++) {
table[1][J] = (i+1) * (+1);
}
by



Switch Statement

static int computeElement(int n) {
switch(n) {
case 0:

return 1;
can be placed

outside the switch

case 1:

return 1;
default:
return computeElement(n-1) + computeElement(n-2);
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Switch Statement

public class Fibonacci {

/** Returns the n-th Fibonacci element */
public static int computeElement(int n) {
switch(n) {
case 0:
return 1;
case 1:
return 1;
break;
default:
return computeElement(n-1) + computeElement(n-2);

} Oranit Dror
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For Loop

A loop instead of a recursion

static int computeElement(int n) {
IT (M =0 ]] n=1)
return 1;

int prev = 1;

Int prevPrev = 1;

int curr;

for (int 1 =2 ; 1 <n ; i++) {
curr = prev + prevPrev;
prevPrev = prev;
prev = curr;

}

curr = prev + prevPrev;
return curr;
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22707 naIvn

static iInt computeElement(int n){
IT (n==0 ]] n==1)
return 1;
int prev = 1;
Int prevPrev = 1;

for (int 1 = 2; 1 < n; 1++) {
prev = prev + prevPrev;
prevPrev = prev — prevPrev;

}

return prev + prevPrev;
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For Loop

Printing the first n elements:

public class Fibonacci {
public static int computeElement(int n) {

} o It is better to
use args|0]

public static void main(String|[] args) {
for(inti =0;1i<10;i++)
System.out.println(computeElement(i));

)

Oranit Dror



NI TIR 7190V ,NIM7ITIN

:D'I0N NI7'V' 101N [XD W
-2 DAl main -2 02 n1in for-n nx717
TNAX N2yNa ,NIRD7? .computeElement
DNIN 0’9717 DAl D'IANN NX 2¥N7 DA |NY)

D'YNNYN 122'X N1TO2 NA'X 2AWN? Y12 D 1D
(D'MTI7 DNAN 7Y) 12N 120Y NIXXINA
IN7'NNN 2IY'n 73 0*7'NNnl

Oranit Dror

19



NI TIR 7190V ,NIM7ITIN

21" T2 TAN 2T NIWYS NDMIX (N'Y7219) NTINN
(?v1IT) NIM7ITIN2 YAI9 N09TNI AIY'N 7¥ 2Ny

1717 2190w INNT'N

DINA' NRIY NN 'MW V'9ImMN NnIT TIp yop
(?V1Tn) N3N AXQ7 ANINND IX DTRIND

(memoization |1121n Nv0I1N) NI7'Y'A N"'Yya NN
D'2IYN NITYQ NIN97 TWON

Oranit Dror

20



for vs. while

The following two statements are equivalent:

for(int i =0 ; i <n ; i++)
System.out.printlin(computeElement(i));

int 1=0;

whille (1 < n) {
System.out.printlin(computeElement(i));
1++;
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while vs. do while

The following two statements are equivalent:

int 1=0;

while (1 < n) {
System.out._printin(computeElement(i));
1++;

}

) ) works since n 2 1
int 1=0;
do {

System.out.printin(computeElement(1));
1++;
} while (i<n);
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