Java Fundamentals 2

- MoreB/F - Java program shape

. Moreon fundamentals

— Variable declarations, constants, expressions,
assignment statements

- NIM as an example Java program
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What form isa Java program?

<simple-program> —
class <classname> { <main-method> }
<main-method> —

public static void main(String [ ] <argname>) {
<declarations> <statements> }

<statementss — <statement>
<declarations> — <declar ation>
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A Very Simple Java Program

cl ass DoNot hi ng {
public static void main (String [ ] args)

{ }

} Bishop, p 25

|sthisa <simple-program> ?

NO!

How can wetell?

Try to match to (or producefrom) therulefor
<simple-program>,

class <classname> { <main-method> }
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A Very Simple Java Program

cl ass DoNot hi ng {
class <classname> {

public static void main (String [ ]
ar gs)
public  static void main (String[ ] <argname>
)
but

{ }
{<declarations> <statements>} |doesn’t match

Thereispart of <main-method> missing
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Barbara G

Another Rulefor Program

<simpler-program> —

class <classname> { <smple-main-method> }
| <simple-program>

<smple-main-method> —
public static void main(String [ ] <argname>)

1}

DoNothing isa <simpler-program> but not a
<simple-program>.
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Recursive BNF Rules, Revisited

<statement> — <var> = <expr>;

How can we get three assignment statements
In a sequence?
X =1,y = 2;, z = 4
Need arecursiveruleto get repetition in a
construct.
<statements> — <statement> |

<statements> <statement>
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Parse Treefor < statements >

<statements>

<Statements> <statement>

<statements> <statement>

<statement>

/N

<var> <expr> var> = <expr=; <yar> = <expr>;

x:1; )|/:£; z:h;

Barbara G. Ryder © Spring 1998 Fundamentals 2 (3)



Parse Tree

. Rulesfor formation
— Parent nodeisnonterminal in arule

— Children of parent from left toright areright-
hand-side of therule

. Each subtreeintreeisarule

- Leavesof thetreefrom left torignht arethe
sequence of terminal symbols being
I ecognized
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Corresponding L eftmost
(Canonical) Derivation

<statements> —»<statements> <statement>
—<statements> <statement> <statement>
—<statement> <statement><statement>
— <var> = <expr>; <statement><statement>
— X = <expr>; <statement><statement>
— X =1 ;<var> = <expr>; <statement>
;Y = <expr>; <statement>

—> X =
—>X =
—>X =
—> X =
—>X =
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2 ; <statement>

2 ; <var> = <expr>;
2 ;2 =<expr>;

2 ;2 =4;
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M ethod | nvocation

- Parametersareincoming valuesfor use by the
method, in addition to the values associated with

the object on which the method is called
- Without parameters
<object> . <method-name>( );
Y101 . landing(); // Y101 refersto a plane object
- With parameters

<object> .<method-name> ( <params> );

pilot . assignToFlight( 101); // pilot referstoacrew
/[ member object
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Variable Declarations

<variable-dcl> —»<type> <var >;
<variable-dcl> —»<type> <varlist>;
<variable-dcl> —<type> <var> = <value>;
<varlist> —»<var>

varlist> —»<varlist>, <var>

Int x, y; // pos or neg nunber or O

double sum // real val ues
boolean wn = false: // true or false
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Constants

<constant> — static final <type> <name> = <value>;

static final Int year = 1997,
static final boolean T = true;

Constants are variables whose values cannot
change, once set. Used for mnemonic names
for significant quantities.
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Expressions

- Familiar arithmetic operatorsavailable
—+-*
— % (modulus. remainder after integer divide)
20 %2 is0; 21 %2 is1

- Need to use parenthesesto override
precedence
2+3*4 yields 14
(2+3) *4 yields 20
* [ higher precedencethan + -
when in doubt, use parentheses!
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Assignment Statement

. Variables can be associated with values
<assign-stmt> — <var> = <expr>;
wher e <expr> Isan expression.

- EXxecution of an assignment statement
causes expression evaluation and binding of
theresulting valueto the variable.

- Thetype of thevariable must match the
type of the expression. Some conver sions

done automatically (e.g., 1 nt todoubl e)
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Output Statements

<output-stmt> —System.out.printlin(<items>);
<output-stmt> —System.out.printin();
<output-stmt> —System.out.print (<items>);

Systemout.println (“Hello world!”);

causesthestring“Hel | o worl d!'” tobeprinted
on your output window

Systemout.println();

causes a blank lineto be printed on your output
window
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Output Statements

<items> — <string-value>
<string-value> —»” <characters> *“
<string-value> —

<string-value> + <string-value>

wher e <char acter s> can be any sequence of
individual symbols and + is concatenation.

abc” “1" *“1+42" *“a3”
“abc” +" def” vyields* abcdef”
“1" + “2" yidds “12” not 3 nor “3”
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Using Strings for Output
All typesin Java must be converted to

String typein order to be output

toString() method defined by default for
the primitivetypes

Concatenation oper ator +

- Examples.
Systemout.println(“abc” + “def”
+ 1)

Systemout.println(“abcd”+"efl”);
both print as abcdef 1
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Example 1

Int a, b, c;
Int x = 5;
a = 1,
Systemout.println(b);//ints itnitially O
b =2, ¢ = 3;
Systemout.println(“atb/c 1s “+ (a+b)/c);
Systemout.println(“a equals b i1s “+ a==b);
System out. println(x);
0
atb/c 1s 1

a equals b is fal se
5
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Example 2

Systemout.println(1+2*3);
Systemout.print(8% +* “);
Systemout.println(2*5 + “ == 10");
Systemout.println(5 + "is ny age”);
Systemout.println(l1+2+ "==" +1+2);
Systemout.println(“\'n");

-

O 10 == 10 Becauseprint stayson sameline
51's ny age Noteneed for blank before“is’
3==12 Unexpected result!

2 blank lines printed
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Operator Overloading

Why the unexpected result from

Systemout.println(1+2+ "==* +1+2) ?

Evaluate the expression.

1+2 yields3

3 + “==" yields" 3=="

“3==" + 1 yieds* 3==1"

“3==1" + 2 yields“3==12"

Problem: + hasdifferent meaningsfor
different typed operands. overloading

Sometimes it’s addition, sometimes
concatenation.
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How Output Works?

System isa built-in classin Java

- out Isaspecial variable associated with this
built-in class, a class variablewhich is
referred to by <class-name> . <var>

- Thereisonly 1instance of a classvariable
shared by all objectscreated in that class;
different from instance variables

. println and print are methods which can be
Invoked on out to causetheir string
parameter to be printed on the screen
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NIM Program Specification
NI nSt at e cl ass

. Attributes

I nt count \\ for 1nitialization

. Methods

\\creates new N nState object wiwth 1 | ess
\\stone on its pile

NI nSt ate renoveOne()\\ private

NI nSt ate renoveTwo()\\ private

boolean win()\\ returns true 1f Initial
\\state Is a wnner for noving player,
\\el se fal se

I nt nove()\\ chooses the nove to nake
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Algorithm

- Initialize Nim game with pile of stones

. If first player to move can win by making a
move, then make that move

— Play gameforward, exploring all possibilities
for moves, to see which moveisa possible win,

If any
- Else, first player must concede loss, but play
the game out

Barbara G. Ryder © Spring 1998 Fundamentals 2 (3) 23



How to Accomplish Algorithm
Need to keep number of stonesin instance
variable associated with Nim game obj ect

- Need method that can exploreall possible
outcomes of the current game - recursion

. Need method that makes a moveto advance
the game towar ds conclusion

- Need main method to do printing and to call
other methods
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Thingsto Notice

- | nport -inclusion of Java I1/o package

- Classdefinition, instance variables and
methods
— Methodswith and without parameters
— Method calls
— ODbject creation with new
— Functionswhich return objects
— Constructor method
— Main method
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Thingsto Notice

. Useof I/o statements

. Statements governing conditional control
flow to allow choice of next step Iin
algorithms

— switch, If
. Use of modifierson attributes and methods
— private, public
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Object Creation

<create-obj> — [ <modifier>] <classname>
<objecthame> = new <classhame>
[ (<params>) ] ;
useof [ | impliesenclosed construct isoptional

public N nState board =
new N nState(12);
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