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/** Qabst: n/d s.t. n,d € Z */

public interface MutableRational {

/** AF (this) = AF($prev(this)) + AF (other) */
public void add(MutableRational other) ;

/** AF (this) = AF($prev(this)) - AF (other) */
public void subtract (MutableRational other) ;

/** AF (this) = AF($prev(this)) * AF (other) */
public void multiply (MutableRational other) ;

/** AF (this) = AF($prev(this)) / AF (other) */
public void divide (MutableRational other) ;

/** $ret = (AF(this) = AF(other)) */
public boolean equals (Object other) ;

/** ged(d,n) =1 */
public void normalize();

/** Sret = "n/d" */
public String toString() ;

/** $ret = "x.y" ; s.t. AF(this) = x.y , */
public String toDecimalString() ;

/** Sret = n */
public int getNumerator() ;

/** $ret = d */
public int getDenominator() ;
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/** Qabst: n/d s.t. n,d € Z */

public interface ImmutableRational {

/** S$ret = AF(this) + AF(other) */
public ImmutableRational add(ImmutableRational other) ;

/** $ret = AF(this) - AF (other) */
public ImmutableRational subtract(ImmutableRational other) ;

/** S$ret = AF(this) * AF(other) */
public ImmutableRational multiply (ImmutableRational other) ;

/** S$ret = AF(this) / AF(other) */
public ImmutableRational divide (ImmutableRational other) ;

/** $ret = (AF(this) = AF(other)) */
public boolean equals (Object other);

/** ged(d,n) =1 */
public void normalize();

/** Sret = "d/n" */
public String toString() ;

/** $ret = "x.y" ; s.t. AF(this) = x.y , */
public String toDecimalString() ;

/** Sret = n */
public int getNumerator() ;

/** Sret = d */
public int getDenominator() ;
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public class SimpleRational implements ImmutableRational {

private int num;
private int denom;

public SimpleRational(int num, int denom) {
this.num = num;
this.denom = denom;

}

public boolean equals(SimpleRational other) {
return num==other.num && denom==other.denom;
}

// the rest of the class...

.equals nnwn 7w 0'9011 D'YIN'M NN NI'R NR7NNN
:NIN2N NP'TAN NZ7NN DX 2'00 2N YINMN NID1 DX 2177 1D

public class TestRationalEquality {

public static void main(String[] args) {
SimpleRational r1 = new SimpleRational (1,2);
SimpleRational r2 = new SimpleRational (1,2);
ImmutableRational irl = new SimpleRational (1,2);
ImmutableRational ir2 = new SimpleRational (1,2);

// HERE

7w main-n N'¥72192 NTANYT N DR 1YY DIKAD TIZN DNIYN DNX 70 1y
NNWOKRN NX 1no .// HERE naynn nizna TestRationalEquality njp'7nnn
NOIVN NNV IR L(ARAYN NN 117X ,]D DKX) N'Y7'9N17 NIRAY N'NN DXD DANRDNN
NN YYD DX) NP NN YN TIznY IR L(D2'0 TR YY)D DX) DX N
|2 DX) equals NNWN wINmMI AR QIUN' X YN TIZnw IR (N09TNN 079 Nt
.(axan n2a'o NI NODTNN VYD NIFMYT NN MK NN ,NO9TNN VYD NN NN 1Y

System.out.println(rl.equals(r2)); N

[ (09Tm nn) 'Pn T / (D2'on Nn) nxN Rt n9wn / (?'nn) nrx'7'onip nRaY
(7a8an N9'X 709TIN NI'NT7 NINK NN 709TIN ) AR QUIND |'PN TIR

true 09TIN .|'PN TIR
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System.out.println(irl.equals(ir2)); ia

/ (09Tm nn) 'Pn TR / (D2'on Nn) nx¥N AT Nown / (?'nn) nx7'onip nrav
(7a82n N9'R 709TIN NI'NT7 MK NN 709TIN NN) AR QUIND |'PN TIR

.true Digna false 09TIN AN QUIND ['PN TIR
.00IT X71 onyIin NNV XIn equals nnwn

System.out.println(rl.equals(irl)); il

/ (09Tm nn) 'Pn TR / (D2'on Nn) nx¥N AT Nown / (?'nn) nx'7'onip nrav
(7282 N9'R 709TIM NI'NT7 MK NN 709TIN NN) AR QUIND |'PN TIR

.true DIpna false 09TIM .AN2 QUIND |'PN TIR
.00IT X71 OnyIin NNY XIn equals NNwn

System.out.println(irl.equals(rl)); T

/ (09Tm nn) 'Pn TR / (D2'on Nn) nx1 Rt N9wn / (?'nn) nrx'7'onip nrav
(7282 N9'R 709TIM NI'NT7 MK NN 709TIN NN) AR QUIND ‘PN TIR

:7WINa equals N'¥P190 Nn'Nn2 N

Object 'apnn equals 7'on IX) 779 equals DX 7%on 1I'K Pwann OX .2
.true DIna false 09TIN AKX QUIND |'PN TIR XD 7'W'7 TIgn X (VINIAIKD
.00IT X7 onyin NNW NIN equals nNwn

AW XINW NQT XD DN'MNY7 aaT an'nna equals NX 79n pwainn ox .3
.01IT NNV XIN equals NNwN D true 0'9TNN |'PN TIR INT TN ,INXYWOY

VINIAXD 7apnNn equals NNW 79N pwannw pn' X7 D37 my 4
n79npnn nn'n X7 SimpleRational np'7nnn ™8 ' ImmutableRational

rl =irl;
System.out.println(rl.equals(irl)

/ (09Tm nn) 'Pn TR / (D2'on Nn) nx¥N AT Nown / (?'nn) nrx7'onip nrav
(7282 N9'R 709TIM NI'NT7 MK NN 709TIN NN) AR QUIND |'PN TIR

N'X7'oniy NXAY
N'ZIN DI'X DNYND

irl =ri;
System.out.println(rl.equals(irl));

/ (09Tm nn) 'Pn TR / (D2'on Nn) nx¥N AT Nown / (?'nn) nrx7'onip nrav
(7a82an N9'R 709TIN NI'NT7 MK NN 709TIN NN) AR QUIND |'PN TIR

(lop192 1AV 77NN D12 win'a) true 09TIA L'PN TIR
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DA 7w ¥ 700 'tnn WK Uniquelterator<T> 2010 110T0'X 2IND) IT N7RWA
T2 N2 1 0T

unY

4111555332221 11 g0y
415321 X09¥10 17'R DWW TN KIN
NX NwNnn YW MyList<T> np7nnn 1M NN NN 0z'7nnd T 11010NRN
193 Cell <T> o019'0NN DNAX 7w NMYIPN NN'wA X' MyList .Iterable<T> pwinn

LNXN] N'TRWY

I'RWUN7 v .Xan Tmyaw Uniquelterator -1 MyList nip'7nna honn Tipn NX mM™wn
7 I0I0RN 7Y remove NNWN WIN'n NX

public class Cell <T> {
private T cont;
private Cell <T> next;

public Cell (T cont, Cell <T> next) {
this.cont = cont;
this.next = next;

}

public T cont() {
return cont;
}

public Cell <T> next() {
return next;
}

public void setNext(Cell <T> next) {
this.next = next;
}
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public class MyList<T> implements Iterable<T> {
private Cell<T> head;

public MyList(T... elements) {
this.head = null;
for (inti = elements.length - 1; i1 >=0; i--) {
head = new Cell<T>(elements[i], head);
}

}

public [terator<T> iterator() {
return new Uniquelterator(head);

class Uniquelterator implements Iterator<T> {

public Uniquelterator(Cell<T> cell) {
this.curr = cell;
}

public boolean hasNext() {
return curr != null;
}

public T next() {
T result = curr.cont();
while(curr != null && curr.cont().equals(result))
curr = curr.next();
return result;

}

public void remove() {} // must be implemented

private Cell<T> curr;

Ian¥na awvi



