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public interface Shape {
double getArea();

}

getArea nnwni ,MIX NN 779 ' . TARIw 719 nayrn Praline n'ophvoarn npinnn e
J"90 Tpwnn Ixppn ('Pxm) TINK XN P17pwn 17 ' 9o 100 N7 on'nn

public abstract class Praline implements Shape {
private double weight;
private double cocoaPrecentage;

public Praline(double weight, double cocoaPrece ntage) {
this.weight = weight;
this.cocoaPrecentage = cocoaPrecentage;

}

public double getWeight() {
return weight;

}

public double getCocoaPercentage() {
return cocoaPrecentage;

}

@Override
public boolean equals(Object obj) {
if (this == obj) return true;
if (obj == null) return false;
if (!(obj instanceof Praline)) return false ;
Praline other = (Praline) obj;
return cocoaPrecentage == other.cocoaPrecen tage &&
weight == other.weight;
}

@Override
public int hashCode() {
final int prime = 31;
int result = 1;
long temp;
temp = Double.doubleToLongBits(cocoaPrecent age);
result = prime * result + (int) (temp ~ (te mp >>> 32));
temp = Double.doubleToLongBits(weight);
result = prime * result + (int) (temp ~ (te mp >>> 32));
return result;
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public class SquareParline extends Praline {
private double length;

public SquareParline(double weight, double coco aPrecentage,

}

@Override
public double getArea() {

}

@Override
public int hashCode() {

long temp;
temp = Double. doubl eToLongBi t s(length);
result = prime * result + (int) (temp " (te mp >>> 32));
return result;
}
@Override

public boolean equals(Object obj) {

double length) {
super(weight, cocoaPrecentage);
this.length = length;

return length * length;

final int prime = 31;
int result = super.hashCode();

if (this == obj)
return true;

if ('super.equals(obj))
return false;

if (!(obj instanceof SquareParline))
return false;

SquareParline other = (SquareParline) obj;

if (Double. doubl eToLongBi t s(length) !=
Double. doubl eToLongBi t s(other.length))
return false;

return true;
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public class ChocolateBox {

private int rows;
private int columns;

private Praline(][] pralines;

public ChocolateBox(int rows, int columns ) {

this.rows = rows;
this.columns = columns;
this.pralines = new Praline[rows][columns];

}

/I more methods...

NTINN IYNN )2 DYY7 NID'R 7w 0'N0N 0'0NTIV0 TNYY NATN T7A7IY NOdIR (NITI71 6)  .A
‘v nxTINN ChocolateBox niz7nnin 7w isValid owa yom
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public boolean isValid(double cocoaThreshold,
double arealLowerBound, double areaUpperB ound) {
double area = 0;
double cocoaWeight = 0, totalWeight = 0;

for (Praline[] row : pralines) {
for (Praline p : row) {
area += p.getArea();
cocoaWeight += p.getCocoaPercentage() * p.getWeight();
totalWeight += p.getWeight();
}

boolean isValidArea = area >= areaLowerBound &&
area <= areaUpperBound,;
boolean isValidCocoaPercentage =
cocoaWeight / totalWeight >= percentageThre shold;

return isValidCocoaPercentage && isValidArea;
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/**

* @pre first <= last

*@prek>=0

* @pre last - first + 1 > k

*/
public static Set<Set<Integer>> generateKSubsets(

int first, int last, int k) {

Set<Set<Integer>> result = new HashSet<Set<Inte ger>>();

if (k==0) {
result.add(new HashSet<Integer>());
return result;

if (k <last - first + 1) {
result.addAll( gener at eSubset s(first + 1, last, k));

for (Set<Integer> set :
gener at eSubset s(first + 1, last, k - 1)) {
set.add(first);
result.add(set);

return result;
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public boolean isVaried(int k) {
Set<Set<Integer>> rowsSubsets =
gener at eSubset s(0, rows - 1, k);
Set<Set<Integer>> colsSubsets =
gener at eSubset s(0, columns - 1, k);

for (Set<Integer>r : rowsSubsets) {
for (Set<Integer> c : colsSubsets) {
if (lisvVaried(r, c)) {
return false;
}
}
}

return true;

}

private boolean isVaried(Set<Integer> rows, Set<Int
Praline p =
pralines[rows.iterator().next()][cols.itera

for (inti: rows) {
for (intj : cols) {
if (\pralines]i][j].equals(p))
return true;
}
}

return false;

}

eger> cols) {

tor().next()];
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/**  prrwnn 1 nTpnw (immutable ) vaipn niitz19 */
public interface IPolynomial {

[** 01172190 NaT DR T ni1awn ¥/
public int degree ();

[**d TIUNn DV 12°RN 20 DTRNN DR TN niawn Y/
public double coeff (int d);

I**q VIN12IRN W1 TO1IN D1172190 W DI1DDN DR TN Ni1awn Y/
public IPolynomial add (IPolynomial q);

[**q VIN1AIRN ZW1 "TMD11N D1172190 20 N'29d5nN NR TN niwn ¥/

public IPolynomial mul (IPolynomial q);

[** D110 D11°2190Nn g 110°W DRY¥IN NR 1 71 */
public IPolynomial sub (IPolynomial q);

N'UNNN NPT |NY

D''RNNN D'ATPNAN 7w D'IDO0 DN 17W DITEANY D719 XIN DMNY7I9 1Y 79 DO
-1 a(X) =6x° +3x° +8 1Ay ,YwnY .01man DmItvIon 1Y Y (NIFTN 1Y)

.a(X) +b(X) = 6x° +5x° +4x+9 mam b(X) = 2x +4x+1

N7 "DMaI0 NN'MS" 7w ARXIND 72NN YUK ,DIYMID NN DI Y W 790N
ls[ak}

a(x)-b(x) = (a,x"+a, X" +---+ax+a,) (b, X" +b, X"+ + b x+by)

g b(X) =X +4x -1 a(X) = 3x* + X+ 2 1y ,nnarmy

a(x)-b(x) = (3X° + x+2) - (X +4xX) = 3" +3-4xX°" + X" + 4x" +2x° +8x =
=3%° +12X% + x* + 4x% + 2x% +8x = 3X° + x* +14x° + 4x® + 8X




A ) ‘MIT'o 'on 16 qinn 8 Tmy

[VID 7'2TN 72 071X ,|ININ PWIND IR UNN? 'R 20 aUim 'R nninon nnix? (nimm 10) X

abstract factory ) vwoam 7von nnw (abstract class) nuwosin NP7NNA V' TaN X'N DRY

AYINN MY 7D DX vynd wnn? Imatva i xn createPolynomia nwa (method
.coeff-21 degree-7 v1o

925 IR 190wn 1wn'n 72 yxnw 190 AbstPolynomial n?'7nnin nx wnn% nnix? nmy
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public abstract class AbstPolynomial implements IPo lynomial {
abstract public int degree();
abstract public double coeff(int d);

abstract protected IPolynomial createPolynomial (double... coeffs);

@verride public |Polynom al add(lPolynom al q) {

double [] result = new double [ Mat h. max(degree(), q.degree()) + 1];
for (int i =0; i <result.length; i++) {

result[i] = coeff(i) + qg.coeff(i);
}

return  creat ePol ynom al (result);

}

@wverride public |Polynom al mul (IPolynomal q) {
double [] result = new double [degree() + q.degree() + 1];
for (int i = 0; i <= degree(); i++)
for (int j =0; j <= q.degree(); j++)
result[i + j] += coeff(i) * qg.coeff(j);
return  creat ePol ynom al (resul t);

}

@verride public |Polynonmal sub(lPolynomal q) {
return  add(q. mul (createPol ynom al (-1)));
}

:NIITIT N1 1DV
int ®? ,viniaxd IPolynom ‘zapn mul - g.mul(-1) 7 NRTIZ e

degree()+1 ni1pna ,degree() N1 ATLUN TN 2T1A DNR¥EN e
sub win'ma TI1 2190w e
result[i + j]+= mDipna result[i + j]= :279050 ON*"11212R WIN'N] NR"AW e
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/**

public interface IMonom {

"wnn DTN DU 12ATR Tm Y/

public  double getCoeff();

public int getDegree();

}
019'02 win'y My Dmim v 9¥x1d Do wnnh Dim Xnw anik? o 1aon 2
TV yalg 0% N quie (InW9 1702 1W'9I' 0'MNimnY Ndn |'R) Iterable<iIMonom>
)2 oWl
nowomn np7nnn 9w degree -1 coeff o'mNwn winm nNX DY7wN% DRIk Ny
:(xan Tmya qon nin) .AbstMonomialPolynomial
public abstract class AbstMonomialPolynomial extend s AbstPolynomial {

abstract public IPolynomial createPolynomial(do uble... coeffs);

protected Iterable<IMonom> monoms;

@Override public double coeff(int d) {

for (1 Monom nmonom : nonons) {
if (nmonom get Degree() == d)
return ~ nonom get Coef f () ;

}
return (0K
:NIATIT N17100
2 NR"IP2 Rvann 22> T10T2a) Iterator -1 lterable 172 21272 e

(monoms.next()

-1) "1aw TV DTN R1N (NR?1272 pimMn) 27MN NIO*72 TIU DTN "R e
(!'NR*AwW TIVD ATTIN N1°'N? 210" 11°R
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@Override public int degree() {

int nmaxDegree = O;
for (I Monom nonom : nonons) {
if (nmonom get Degree() > maxDegree)

maxDegree = nonom get Degree();

}

return  maxDegr ee;
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public class MonomialPolynomial extends AbstMonomia IPolynomial {

public  Monomi al Pol ynomi al (double ... coeffs) {
Li st <I Monon> nmonons = new ArraylLi st <l Monone();
for (int i =0; i < coeffs.length; i++) {
/'l zero coeffs nmight affect the degree
if (coeffs[i] !'= 0)
nmonons. add( new Monon{coeffs[i], i));

}
super . "bnoNs = NMDNONS;

}

@verride

public | Pol ynom al createPol ynom al (double ... coeffs) {
return  new NMonomi al Pol ynomi al (coef fs);

}

/** @inv: getCoeff() !'= 0 */

private static class Monom implements | Monom {
private  double coeff;
private int degree;

[** @pre: coeff 1= 0 */

public ~ Monon( double coeff, int degree) {
this .coeff = coeff;
this . degree = degree;

}

@verride

public  double get Coeff() {
return coeff;

}

@verride
public int getDegree() {

return  degr ee;
}

}

N1AT1T N1*10Y

ni'zmn> IMonom n® wnn? nNaim 1'KR — static N1'® N'N"190 nR2mnn e
static N1'N? N'2D 170D NWNIN KRN OR 21X N'N"19

TRI1 e
"R12 DOTAN RO
TTT U9 "RI2 DITAN O
"R®111 super.monoms AnTwWN 1127V "R O
Iterable 11'® TIUn - super.monoms T1n? TIun 2w nnwn O
add 1°x Iterable ‘2 - super.monoms.add o)

createPolynomial °

(this ) *m>11n D¥vn NR niwn O
WIT D¥D TN 11RO
IPolynimial 11"RW D19V TN O

PWINN D°UY9IN I¥**? 1Nn°"1 R? - new Set / new IMonom °




) MIT'0 'on 16 1mn 12 Tmy

(MTIP1 15) 3 TORW

:Javanowy nnani Scheme onipa nman NIvwa R¥NY TIZ Yo 727 NRIN NniN

public  static int fibonacci (int n) {

if (n ==0)
return 0;
if (n ==1)
return 1;
return fi bonacci (n-1) + fibonacci(n-2);
}
0,1,1,2,3,5,8,13,...  :'¥N112'D NNTOQ N-N N2'RKN NX 2AWNN TN D NIV NNIX

%w (precondition) pTpn 'NaN DX U7 NNDW KW NIk "on 7 (nimm 5) X
NN IYNNWA 20T winm 1y 07PN 'KIN N0 ANIRY Y107 1701 DXN .Y 71I90
AWOKRN DTN IR RN

[** @pre:n>=0
* @pre: n< MAX_VALUE
**/
2'2YNY7 [N X71,0'R'¥21I90PK [ND'TI DX AT NIDIA'0 N7 W' NX7I1I9N W 1'0NI7N winmin 7wl
[0 XIN D71 PN VM -0 nnTana 19N omxk MAX_VALUE 2w 21min wn .0%71man o1y
(MAX_INT -n n2ma

975 DT NN NNWY e XYW D TIgn DN 2Andwh nix? y'n a (nimm 5) a
T2 X7 AN win'y niwy? y'an a1y Nan 17 e o7 (precondition: true)
nmiwy AWK 0ann Jon'w lllegal ArgumentException oioron (unchecked exception)
ANDYWY NNIX? NT'Y .NPY NITPNN '9IR 72V AN 210 1N NN D90 NN DR Y'NonY
X 0% y'Innw 'od NYzI9N win'm N

public  static int fibonacci (int n) {

if (n<0)
throw new |11 egal Argunent Exception("n nust not be negative");
try {
if  (n ==0)
return 0O
if (n ==1)
return  1;

return  fibonacci(n - 1) + fibonacci(n - 2);
} catch (StackOverflowError e) {

throw new |11 egal Argunent Exception("n is too big");
}
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/**
* @pre: true
* @post:

*

*/

public static int fibonacci(int n) {

n<0 $implies $ret=-1
n>=0 returns the n'th Fibonacci number

public  static int fibonacci(int n) {
if (n <0)
return - 1;
if (n == 0)
return O,
if (n ==1)
return 1,
int prev = 1;
int curr = 1;
for (int i =2; i <n; i++) {
curr += prev;
prev = curr - prev;
}
return  curr;
}
219170 NN
/**
* @pre: true
*
* @post: n<0 || n too big $implies $ret=-1
* else: returns the n'th Fibonacci number
*/
public static int fibonacci(int n) {
if (n <0)
return - 1;
try {
return  fibonacci _hel per(n);
} catch (Exception e) {
return - 1;
}
}
public  static int fibonacci _hel per(int n) {
if (n == 0)
return 0,
if (n ==1)
return 1,
return  fibonacci _hel per(n-1) + fibonacci _hel per(n-2);
}
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(throws X747 Ix ,llegal ArgumentException

niyoa nitnd -2 Ix -1

a1n) llegal ArgumentException 7w "aw winm

(0"
niyvanimmd -51x -4 IT 2’019 NIPN) AN DYD KR IT K7 DN'Wn
(nxya o9l
-2 n==0 7y Nan np"t
-1 (n2ronipn NXMEN 7w 2"M) "N try-catch
-2 n<0-w n1pna 719'0 Yon
-1 AN NPT 1'ANNA NFIYAYN NIYY
2 9Q'vo
DT 3 wmmni DT 2 "nnw” aninn it nkwa

TP niyov
-2 null nTNN
-1 ani'n try-catch
-2 D'A N vm'y
-1 (ANan 'xan3a) NN NHVYZ NION'NN 'K
-1 (0 7w "yxa12'9 19007 NnT) N< 07y 0 NaTNN
-1 ['?1 0772 719'07 NTINA NION*'NN NoN
-1 nTin? wmmn 9w 1-1 npnyn
-1 299 190N W 07 1PN wnnwnnn u7p noYyp
nnwh
-2 '7IN X7 077 1AV Y ThN 'R NN'WN




) MIT'0 'on 16 imn 15 Tmy

(MTIP1 15) 4 TORW

01911 V79/0%772 NI7O0NN NIYTN NIF7NNY 72 7PN1 2 A7RYA VLI I'YIDN NPT
72 .Java 7w Xan N0t 70 DITIVO0YT 1020 17X NIF'INN D N'7"a XIN NIAKT? (Path np7nna
NN'TANN NIF7NN Unnn XN 2971 L 17K NRptnn 9w AP-2 wnnwn? 1D NdN7 axn o

.NOYA NIN"'Z 12OY NIR7NNN NITYA D'YNINMNN ,0" N9 D'NN'W DNIX DX 71T

:CopyOption nx 72 v 1an n7'Nn

public enum CopyOption {
ATOM C_MOVE,
COPY_ATTRI BUTES,
REPLACE_EXI STI NG,

72 .01 nnvpn File npnnn nx 9'9nn? nTvim Path ap'nnn nx wnn% no pn Ny
.File narya Path nx wnn% u'7nn

YIN'MN Y¥NK YNl 72X ,70' TN 72V ONKR DInY yalp np'mynn copyTo nN'wn NX wnm 72
:copyToFile atyn N9 YW wimmn NX 0'9wN7 17 NTY .09W 1TV NN Y

NINW options -1 YaIzn 7¢ UTNN DIZMN DX ["¥NN target  :DN0NT9 AW N72pn N'YIon
NNWOXRN NN N w7 72 0NN IR Q%A .79 NIPNYWON Y wn
7V 07 12OV YAl 7y aImd' X7 NN WM IT NNYWOKR 7w NNTYnd .REPLACE_EXISTING

.70'TN

Unm Nl 7av Tign

public class Path {
private File file ;

public Path(String pathname) {
file = new File(pathname );

}

public void copyTo(Path target, CopyOption... o ptions)
throws IOException {
if (file.isDirectory()) {
copyToDir(target, options);
}else {
copyToFile(target, options);

}

private void copyToDir(Path target, CopyOption. .. options)
throws IOException {

}

private void closelgnoreException(Closeable c) {

}
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private void copyToFile(Path target, CopyOption... options)
throws I0Exception {
/I No need to copy a file to itself
if (this == target)
return;

/I should we replace an existing file?

if (Arrays. aslLi st (options).
contains(CopyOption. REPLACE_EXI STI NG) &&
target.file.exists()) {
return;

}

FilelnputStream in = null;
FileOutputStream out = null ;
try {

in = new FilelnputStream(this.file);
out = new FileOutputStream(target.file);

int c;
while ((c = in.read()) !=-1) {
out.write(c);

} finally {
closelgnoreException(in);

closelgnoreException(out);
}
}
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