Lecture 1
Part A

Elementary Programming -
Development Process



junit_tests

Separation of Concerns

- (Expected vs. Actual Values

- Methods
* calling methods from model
a con’raining{—n'p print statements
* assertions

console_apps

- Classes & Methods
- Methods
* containing no print statements

- main method
*talling methods from model

*{return statements . = ;
containi rint statements
* contain eturn statements
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Error at Compile Time: Syntax Errors (1)

&J| CompileTimeSyntaxError1.java £3

public class CompileTimeSyntaxErrorl {
: public static void main(String[] args) {

// Syntax Error:diissing)semicolon
System.out.println("Hetlo")

}




Error at Compile Time: Syntax Errors (2)

@ CompileTimeSyntaxError2.java &3

public class CompileTimeSyntaxError2 {
: public static void main(String[] args) {

// Syntax Error: missing ending double guote
System.out.print1n(®Hello));
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Error at Compile Time: Syntax Errors (3) 3

@ CompileTimeSyntaxError3.java 23

public class CompileTimeSyntaxError3(Z)
: public static void main(String[] args) {
System.out.println("Hello");

/* Error 3: missing ending curly bracket x/




Error at Compile Time: Syntax Errors (4)

@ CompileTimeSyntaxError4.java &3

public class CompileTimeSyntaxError4 {
: public static void main(Stringl[] args) {
System.out.println("Hello");

/* Error 3: extra ending curly bracket x/




Error at Compile Time: Type Errors (1)

@ CompileTimeTypeError1.java £3

public class CompileTimeTypeErrorl {
© public static void main(String[] args) {
/* Type error: Apply gperator to the wrong values x/




Error at Compile Time: Type Errors (2)

@ CompileTimeTypeError2.java £

public class CompileTimeTypeError2 {
© public static void main(String[] args) {
* Type error: Refer to undeclared variable */

=z_.1;

ystem.out.printin(3i)/ 3);
} }Qﬂfj=t*2§




Error at Run Time: Exception V'OP/ ~ls

@ RunTimeException.java £

public class RunTimeException {
= public static void main(String[] args) {
/* Runtime exception: code compiles but crashes at runtime x/

System.out.print1n(10 );
) ystem.out.println ‘Z Ei\_;, wv&h: uuaéﬁmz/
} deaset  pog - puph.




Error at Run Time: Logical Error

RunTimeLogicalError.java £3

import java.util.Scanner;

public class RunTimeLogicalError {
: public static void main(String[] args) {
/* Runtime logical error: code compiles, does not crash at runtime,
* but does not behave as expected.
*/
Scanner input = new Scanner(System.in);

System.out.println("Enter the integer radius of a circle:");
int |radius| = input.nextInt();

System.out.println("Area of circle is: " +[(2 * 3.14 * radiu;;b;

input.close();
radlrd % m(mf ;
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Document Your Code

Single-Lined Comments: [Eclipse: Ctxl + /]

//)This 1is Comment 1.
. // Some code
// This 1is Comment 2.

[Eclipse:cctrl+ /]

Multiple-Lined Comments:

W This is Line 1 of Comment 1.

o

. // Some code
A This is Line of Comment 2.
® 'his is Line of Comment 2.

® 'his is Line of Comment 2.

@/




Lecture 1
Part B

Elementary Programming -
Literals, Operations
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Lecture 1
Part C
Elementary Programming -

Data Types
Assignments, Constants vs. Variables



Data Type Declarations WUF

7w

int I =(7

i CZ) Z
double d =0 _ 0, 0"7 A

fe ™ R got!
boolean b =(?) )
char ¢=0) /oZZ
Stri =
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Constant: Initialization vs. Re-Assignments

@ ConstantCannotBeReassigned.java £

public class ConstantCannotBeReassigned {
8 public static void main(String[] args) {
/* A constant n Q be initialized once. x/

[final double (pi)=(3.1
/* Reassignment of a constant 1is illegal. *x/
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Lecture 1
Part D
Elementary Programming -

Variable Re-Assignments
Expressions, Type Correctness



Variable: Initialization vs. Re-Assignments

VariableCanBeReassigned.java £3

public class VariableCanBeReassigned {
S public static void main(String[] args) {

/* A variable ca initialized.
double[radius|= 5.4;
System.out.printtn(*Radius is: "

/* A variable may be re-assigned for as 41any times as necessary x/

’/?radius =)3.9; 3.
2 System.out.println("Radius is: radius);

System.out.println("Radius is: radius);

/7radius(=7 9.6; 54

System.out.println("Radius is: radius);
}




Combining_Constants and Variables

e.g., Print statements involvingliterals or named constants only:

{3 [/
3.4y

final double PI @ /* a nap€d double constant x*/
System.out.println @@i is\_gpj_-_ ; + str. lit. and num. const.

System.out.println PI); E A} 9“

A

e.g., Print statements involving variables:

String=E'£ounter value iséa /% a string variable */
int (counter Cl) /* an 1ntrlable */
System.out.printlH (@s r

/System.out.printl (@s ) )N [ty

L.,counter 2; /* re—assignment variable’s stored value */

ey wle D 2




Common Mistake: Declaring fh@wriable More Than Once

y A
-int counter = 1; K
.int counter = 2;
— S

Fix 1: Only Keep ’rhe(}sj)Declara’rion

Z
™t budter = |5 \_}E_}

buttv (D2 5 ot

Fix 2: Declare (@Varlable

Wt funter = u u

A€t/ V4
Mt funts?2 = Z 5 - Bt




Common Mistake: Using_a Variable Before Declaring It

N
N 7

System/;ut.println("Counter value is " +rhognté ) ;
%ﬁnt counterk= 1;

counter = 2;

System.out.println("Counter value is " + (counter) ;
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Expressions (1)

3. 3 /_’,A‘ooa(’
@ +2) *(23 % 5) ["Hello." & "world"
Type Correct? | . hq R AN ol?
||H>~ "®"WO}‘:ICIH (9:4=6@ @_@
Type Correct? Ko, /Ammt. o. =
—_— L : 7
"Hello " @GR BQ) "Hello " @3+ 2)
Type Correct? [ \o  “Mefo32" s “llo &
Osnot QNW
SACHello D@3 @2 * 2] ["Hello " &'3"®2
Type Correct? e Hello>2L” “Hellop,2" % 2 Ao




Expressions (2)

[ iz
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Lecture 1
Part E

Elementary Programming -
Coercion vs. Casting



Automatic Coel;:ﬂign int to double

A?.g ;.O‘_ nt ;’ a’o«ﬁb’t

double %aluel X 4 5 /* 3 coerced to 3.0 x/
double valuel2 7 + /% result of + coerced to 9.0 */

A .
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However, ing work? b
valuuel @* 5s'> X "/’/
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Manual Casting: double tfo int
Case 1:@@0@

0 int valuel = 3.1415926; X

@ int value4 =|(int)|3.1415926; / { = (
= | 1 >

@ double value2 =3.1415926; ) "4

@é nt%alueB = V?_J_.L’J.GZ'T X
® int value5 =((int)%alue2; Vv
> ry PR AT

= Vale2




0 /
Manual Casting: int to double O oow“"

iy 1/ 294" iy

Case 1: int to doubleao{vuj,/e) ) / /7 /70 P’&(’ﬂ/‘@ > 0.¢

System.out.println('1 /2 )s 1% @*/ @Mﬂ
O — = mt 2= |;
System.out.println( (((double) 1 / 2 d: A B.5 %
2 =X — fméw/ 2)
@ System.out.println( 1 ) /((Cdouble) 2) ); /* 0.5 */ 1B 0
- /-0 b XYe] 2 :
@ System.out.println( ((Cdouble) 1) /((double) 2) ); /* 0.5 */
© System. out.println(\ (double) 1’/ 2 ); /* 0.5 */
@ System.out.printﬁ( (double}@); /* 0.0 */
g
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Exercise: Tracing Program

oONOO OGP, WN =

Consider the following Java code:

double dI = 3.1415926;
System.out.printIn("dl is " + dI);
double (@2 ) (@D
System.out.println("d2 is " + d2);
int(il1/)=]| (int) (d1;

Syst rintla ("Ll is +\11)

@) 00 = @"\)ma)('bo fro

Systém.out.prl 'd2 is " + d2)

Y 30 goaruo/\
Write the exact output to the console.

dl = 2.1uidzb
dy 7 3 g2l

o B 150




Exercise: Type Correctness

Consider the following Java code, is each line type-correct?

Why and Why Not? | 5.0 |30)

_71 | double (d1)- =70 '
2 |int il -|23.6 X ooy
33 Str:l.ng sl = _’,_;, )(

/)4 char ci —" "X




Lecture 1
Part F
Elementary Programming -

Augmented Assignments
Escape Sequences



v 50
. go
Augmented Assignments ‘/ ‘ EZQ_\ ‘ \

r decrgrtnent the value of a

e You very often want to increment o

‘balance4=

balance (= balance (- withdraw;

balance @F deposit; / balene ) ae ¥=
-7 balance Q= withdraw; /b %Adfe /=




Exercise: Preceeding_vs Following ++

int i = 0, int(j = 0; int k = 0;
kK = 1 J /% k 1s assigned to 1i’s old value *x/
k = ++ |/ k is assigned to j’s new value */

-\ | \ea ﬁ@

@ WY
Lol %Y = 1=
=% )43 L>®use Lsfva/deq(:v
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S, P~ ““ﬂ%’, deact?S "y psl ! [INVALID; need to escape ]

oy v -WQ‘;’A' o [VALID]
AULA - @ [VALID; no need to escape "]
/."@ " [INVALID; need to escape "]
,@\0n [VALID]
P2l [VALID; no need to escape ']
lr@\-@ " [VAL|D]
’Vﬁ‘hA




Lecture 1
Part G

Elementary Programming -
Sources for Variable Assignments



Console Application: With User Inputs vs Without

public class ComputeArea {
public static void main (String]|]
double radius;) /* Declare radius */
double area; /x Declare area */

/* Assign radius */

radius — /% assign value to radi
/* Compute area */

area = radius x radius x 3.14159;

/* Display results #*/
System.out.print ("The area of circle
System.out.println(radius + " is " +

args)

(With®q User Input

{

Without User Input

*/

us

with radius
area) ;

)

puk AP

import java.util.Scanner;
public class ComputeAreaWithConsoleInput {
public static void main (String(]

args) A
*/

new Scanner (System.in);
/+ Prompt the user to enter a radius #*/

/+ Create a Scanner object
Scanner input =

System.out.print ("Enter a number for radius:

double radius = input.nextDouble() ;

")

et

sl ool okl

/* Compute area #*/
,final double PI = 3.14169; /+ a named constant for m *
double area = PI x radius * radius; /+* area=mr? «/
/* Display result =/
System.out.println/(
"Area for circle of radius " + radius + " is " + area)



Example: Convert Seconds to Minutes

—
import java.util.Scanner;
public class DisplayTime { T€S'|'I(§$)S€COI’IC|S
public static void main(String[] args) {
Scanner input = new Scanner(System.1in);
/* Prompt the user for input =*/ fﬂo
System.out.print ("Enter an integer for seconds: ");

int [Seconds| = input.nextInt();<eo fJatfaf il
int inutes'=ﬂ@g§%gds i QQ???* minu€es *//(Z7

int ;emainingSeconds = seggnds B c0; /+ segg s */
System.out.print (seconds + " seconds 1is ">i§g7_

System.out.print (" minutes and ");
System.out.println(remainingSeconds + " seconds");

Exercise: Modify the program so that it will display hours if necessary.
e.g., 7945 seconds -> 2 hours, X minutes, ¥ seconds

17 %



Where Can An Assignment Source (RHS) Come From?

In tar = src, the assignment source src may come from:
e A literal

AN Input from the user

Scanner input = n Scanner (System. in) ; a55¢ ”é’c 77?'6
rint !i S)= \input .EextIntZ )
int j

=1 2}




Comparison of Values

\Al
Q&
it use(== :
ol §
0 e.g., char cl =(a)
/,Clw printin (c1)=="b');
cedd | Leban
o <=
ﬂ/ aourt” X
@ ?J 1(?0(‘”‘11 1
l use equals /,I,qrm‘ -
o e.g., String@ £ n xtLife();
et printin (s1f{eguals("quit"));

-

[



Printing to Console

.print (s1);
print (s2);

String s1 = "A";
String s2 = "BY;

. println (s1);
.println (s2);

_pPrint (sl £ 23n%);
“ printin (s2);
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