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Useful Eclipse Shortcuts

Ctrl+1 — quick fix for errors, or small refactoring suggestions

CtrI+SPACE - code content assist (auto-completion)
- Auto completion for “main” — create a template for main function

- Auto completion for “print” — system.out.printin()
- Auto completion for “for” — loop structures
- And many more, see Window > Preferences > Java > Editor > Content assist > templates

CtrlI+Shift+S — save changes in all open files

Ctrl+Shift+F — auto-formatting of the code
(always use it before you submit your HW!)

Ctrl+Shift+O — organize imports
(which allows using external classes)

Ctrl+F11 — run, F11 — debug
Alt+Shift+R — rename (a variable, method, class)

All the shortcuts are listed (and can be customized in Window > Preferences >
General > Keys
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- Array: A fixed-length data structure for storing multiple
values of the same type

- Example from last week: An array of odd numbers:

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

odds: | 11 3|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] ==



Array Variables

- An array Is denoted by the [] notation

- Examples:
- 1nt[] odds;
- int odds|[]; // legal but discouraged
- String[] names;

-int[][] matrix; //an array of arrays

matrix: *




Array Creation and Initialization

- What is the output of the following code:
int[] odds = new int[8];
for (int 1 = 0; i < odds.length; i++) {

System.out.print(odds[i] + " ");
odds[i] = 2 * i + 1;
System.out.print(odds[i] + " ");

Array creation: all elements get the
- Qutput: default value for their type (O for int)

0103050709011013015




Array Creation and Initialization

- 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: | ¢

“Jan” <



Loop through Arrays

- By promoting the array's index:

for (int i = @; i < months.length; i++) {
System.out.println(months[i]);

} The variable month is assigned
the next element in each iteration

- foreach:

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

}



Operations on arrays

- The class Arrays provide operations on array

- Copy
- Sort
- Search

- Fill

- Java.util.Arrays
http://docs.oracle.com/javase/8/docs/api/javal/util/Arrays.html



http://java.sun.com/javase/6/docs/api/java/util/Arrays.html
http://java.sun.com/javase/6/docs/api/java/util/Arrays.html
http://docs.oracle.com/javase/8/docs/api/java/util/Arrays.html
http://docs.oracle.com/javase/8/docs/api/java/util/Arrays.html
http://docs.oracle.com/javase/8/docs/api/java/util/Arrays.html
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Copying Arrays

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

-Naive copy: 8,7.6,5 1,2,3
arrayl = array?2; —
array2 arrayl

- What's wrong with this solution?



S
Copying Arrays

- Arrays.copyOf

- the original array
- the length of the copy

{1, 2, 3};
Arrays.copyOf (arrl, arrl.length);,

int[] arrl
int[] arr2

- Arrays.copyOfRange

- the original array
- initial index of the range to be copied, inclusive
- final index of the range to be copied, exclusive



. S
Question

-What is the output of the following code:

int[] odds = {1, 3, 5, 7, 9, 11, 13, 15};
int newOdds[] =

Arrays.copyOfRange(odds, 1, odds.length);
for (int odd: newOdds) {

System.out.print(odd + " ");
}

Output: 35791113 15



2D Arrays

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

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

for (int i = 0; i < 3; i++)
board[i] = new char[3];

Or equivalently:
char[|[] board = new char[3][3];
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2D Arrays

- A compact multiplication table:

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

table > o » | 1




L
Fibonacci

® Fibonacci series
1,1,2, 3,5,8, 13,21, 34

m Definition:
= fib(0) = 1
= fib(1) =1
= fib(n) = fib(n-1) + fib(n-2)

en.wikipedia.org/wiki/Fibonacci_number



If-Else Statement

public class Fibonacci {

/** Returns the n-th Fibonacci element */
public static int computeElement(int n) {

if (n==0) -
return 1; Assumption:
else if (n==1) n=0

eturn 1;

eturn computeElement(n-1) + computeElement(n-2);

Can be
removed




Switch Statement

public class Fibonacci {

Assumption:
n=0
/** Returns the n-th Fibonacci element */

public static int computeElement(int n) {
switch(n) {
case 0O:
return 1;

case 1: Compilation E
. ompilation Error:
return M—‘ Unreachable Code
break;

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

}

}
}



lterative Fibonacci

- Alloop instead of a recursion

static int computeElement(int n) {

if (n==0 || n == 1)
return 1; \\\\\\\\

int prev = Assumption:
int prevPrev = 1; n=0

int curr;

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

} 442 423 235

curr = prev + prevPrev;
return curr;

}

prevPrev prev curr



AIY'N O1p/N2a 0IN)

NNMY7 1TV NMNYNI D'YNNYN IR NX7177 2'o1IpY DIAN2 -
prevPrev -l curr, prev AxXnn

QIY'NN '7NN2 O'RYN) DX DAY DTN DX "NDIT an7in -
DI0WD NNIV? NIy oI'T -
(keep it simple stupid) KISS-n jnpy
-l prev MNTY] computeElement NN'YUN NN I1AND (727N -
(curr X77) TA71 prevPrev



For Loop

- Printing the first n elements:

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

} It is better to
use args|0]

public static void main(String[] args) {
for(int 1 =0 ; i < 10 ; i++) {

System.out.println(computeElement(i));



NI7'W' TR 2190¢ NIM7ITIN

:D'I0N NI7'V' 10IN [N W' -
-1 DAl main -2 DA NMTIN for-n NX717 -
DA [N TNX 12YNA ,MINIY? . computeElement
DNIX 0'9TN7 DAl DNA'NN NX AYWN7

D'YNNYN NI'X NNTOA MA'R AYWN7 "D D 1D -
D'2'NNnil (D' TIR DNAR 7Y) 22N 120Y NIXYINA
IMN7'NNn av'nN D
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for vs. while

- The following two statements are almost equivalent:

] ) ] _——— | Variable i is not defined
for(int 1 0 ; 1 <n ; it++) outside the for block

System.out.println (computeElement(i)) ;

int i=0;

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



while vs. do while

- The following two statements are equivalent
If and only if n>0 :

int i=0;

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

}

int i=0;

do {
System.out.println (computeElement(i)) ;
i++;

} while (i<n);
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Compilation vs. Runtime Errors

NXIPZ Nya "o19Nn7" Y NIXAY (QIT'N) NX7'9NI17 NIRAY -
Syntax error on toD 1 TnnN 'y bytecode-7 1m>'oni yaipn

"Class", class expected ]
NINNAIT -

Class |[MyClass {

void £() { int i;
int n=10; System.out.println (i) ;
void g()

@ Main.java 32

public class Main {

int m = 20;

} public static wvoid main(String[] args) {
int i;
} System.out.println(i);

£ The local variable | may not have been initialized

¥ 1 quick fix available:

s nn T '

Syntax error, insert "}" to | & Initialize varisble

Complete MethOdBOdy Press 'F2" for focus

2 nnNnivp 7D 1T
YINn'y 19% NNTan,0'019'0 NIN'KN VAN 26




Compilation vs. Runtime Errors

'9I¥90 DIPNY NX'AY N'NNY NYT? [N X7 :NXN NT NINAY -
(N'x7'9017) NWTNN NN

JNINNDAIT

a = new int[20];

int a = new int[10];
m Main.java 3
public class Main {
public static wveid main(String[] args) {
String s = null;
System.out.println(s.length()}};

String s = null;
System. out. prlntln (s . length () ) #| Problems @ Javadoc [, Declaration B Console 3 %F Debug Call HiEl;:il'u;'
b Eu &

<terminated> Main [Java Application]

a[l5] = 10;

Exception in thread "main" java.lang.NullPointerException
at Main.main(Main.java:4)

IwNnNa ™7 17y (exceptions) nanNn [11an7 wwpnn -
27




Compilation vs. Runtime Errors

PNIMYL 7Y 210 TIV W' OXD ¢
N'DIMA NI DYV ,NIVNA DAL »

public class Factorial {
/** calculate x! **/
public static int factorial(int x) {
int f = 0;
for (int i =
f=F * i
return f;

2; i <= x; i++)

}
}

28
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