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class VFlterator {
private VersionedFolder vf;
private int nextString;
public VFlterator(VersionedFolder vf) {
this.vf = vf;
nextString = 0;
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class VersionedFolder {
NamedVersString strings[];

public VFIterator iterator() {
return new VFlterator(this);
}
}

(Qwnn) o'x12 nonyn |®

D'MXY NIIA7 D'YN WK N'YIN'Y 0'X12 NONYN O
D1IIY 0'oIo'uNn "nMa NN 19 7Y

class String {

public String() {...}

public String(String s) {..} //copy constructor
public String(char[] ¢) {...}

public String(byte[] b) {...}

D'X12 Nonyn |®

D2l ,0'X12 (overloading) 0'yn'? AWOK NIIX'A ©
NNNX NI'Y719

(scope) DiNN MINAY NYIN'D NIYYAI9 7¢ nonyin o
790N NNIY X , O INIX NI7Y2 NIYPAIS NNd NNTan
NN NN'RNNN D¥PI9NT,0N'0I9'VA IN D'UINIAIRN

NYom X'n 7YY D'IMRD 'O Y 7ronipn My

q12'NY7 wnwn + 11019IKN :DNIVIDIXK NONYNY? XNAIT o
NITNNN MYIY ,N9X NTIjZI2 DM90N 1IA'N ,0M7Y
9'0IN7 TIWOK 'R 72X ,+ NX NOMYN NNXY NOWN)
Tiyal ,C# ,C++-2 1WoN ;nNIIX'A2 DMIVIDIX 7W nonyn
(nisw




YT NINon 7721 opimo Ty (@

7Y Uin'min NX 1'MOoNY7 'RTOY MIX VTN NNoN [Ny o
NX NNYY D' NIV T L,N7Y NN 190 N nn
NTINN 7V 21 DDNNoNY NN Yok *2a winmn

M NP7Nn 7w Nnid NRINYGIE WY L1017 WWORN AT o
ARWY? NION"NN 101N NI TA%72 ATINY% nion'Nin
ndINN

DXYN 2¥N DX ,7'75 17172 ,0720 IR DTN 'RIN 0

DNOIN LI7W NITYN V191 ,0¥VN 7W YIN'Mn OX 72X 0
?ANKRNI DTPN 'RIN DX KVAY TYOKR 'R ,NIF7IN

0'N12 NONyN7 na'o Ty |@

D'N1QI NIVIISNA N1 NIKIIN DY D' YTAN7 NN 7y o
212y 77NN NN IYANY'Y T2 N7 NIKIN oy
N'™an 7w DMvNISNN 7N

class String {

public String(byte[] b, String encoding) {...}
public String(byte[] b) {
this(b,"ASCII"); // nanx N9'0 N1'N2N NIR'YN

}
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,VersionedString Y n1ina g'voa piam o
add(String s):
Requires: s !=null
Ensures : length() == old length()+1
getVersion(length()) ==s
D'{?"I0 1Y NITYA OPITI9NA NZANNN NTN NTINA 0
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class SimFloat{ bp"wnn nnoon aix"7 njZ'7Nn
private boolean nonpositive;
private char exponent;
private char fraction;

A: SimFloat > Fc R nowsnn 119 7w nnoni ninnn
A(nonpositive, exponent, fraction) =

(nonpositive ? -1.0 : 1.0)

* 2(32768-exponent) * (fraction / 65536)
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A(nonpositive, exponent, fraction) =
(nonpositive ? -1.0 : 1.0)
* 2(32768-exp0nent)
* (fraction / 65536)
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public add(SimFloat alpha) {..}  nnaT? nn'w
requires: nothing
ensures: A(this) == round( A(old this) +

A(alpha))
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class TolerantVsS {
VersionedString vs;
public TolerantVS(VersionedString vs) {
this.vs = vs;
!
public void add(String s) { vs.add; }
public String getVersion(int i) {
if (i<0||i>=vs.length)
return null;
return vs.getVersion(i);
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p_X, p_Y, p_rho, p_theta
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/#** constructor for cartesian only
*/
public Complex(double x, double y) {
cartesian = true;
p_x = x;
Pey-FiY 3
} // the queries should have doc comment!!
public double x() {
set_cartesian();
return p_x;

26}
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FEZ S

* Qimp-inv: cartesian or polar

* @imp-inv: if (polar) (0 <= p_theta &k p_theta
<= Two_pi)

* @imp-inv: if (cartesian) p_x, p_y meaningful

* @imp-inv: if (polar) p_rho, p_theta meaningful
*/
public class Complex {

private boolean cartesian, polar;

private double p_x, p_y, p_rho, p_theta;

25
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S ex
* Make cartesian representation available
* Qimp-post: cartesian
®/
private void set_cartesian() {
if (lcartesian) {
p_x = p_rho * Math.cos(p_theta);
p_y = p_rho * Math.sin(p_theta);

cartesian = true;
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public double y() {
set_cartesian();
return p_y;

}

public double rho() {
set_polar();
return p_rho;

}

public double theta() {
set_polar();

- return p_theta; }

vin'm - 0'adIiNn n"s0n |®
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*# Add the value of other
* Qimp-post: !polar @imp-post: cartesian
= @post: x() = $prev x() + other.x()
* @post: y() = $prev y() + other.y()
*/
public void add(Complex other) {
set_cartesian();
polar = false;

p-x += other.x(); p_y += other.y();
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=%
* Make polar representation available
* Qimp-post: polar
=/
private void set_polar() {
if (!polar) {
p_rho = Math.sqrt(p_x * p_x + p_y * p_y);
p-theta = Math.atan2(p_y, p_x);

polar = true;

29




nid>'o |®

IMINIPYI 7900 |2 ATINN DX DMTAN INRDT DT7N 'KIN
22 ;790N 7¥ DUIYN DMWY ['2 DDON KIN MNNWNN
TIX DNV 2¥N2 D71IVN DR 1'RYUNY7 N'0AN 0NN TNR
ANNYNNY NN XD DIMNALLRYI XD WX TnNwnn
IN71Y9 NIX 7'NNN XIN TWKRD DN

ANKNI DTN 'KIN DX 1TANY7 TWONN DWOINN 2¥NN
0'02N INT :WIN'N7 NION"NN DIV X747 '0NNN |9IX2
D'MYY NN NIRDN ¢ TI0'N "AWINY '0IIRMN

TI2'Y NIDWNY DA DYDIN 2¥N 1TaNY7 V7NN TWON
D"'UNNN DMYYY? 7 X7 ;'1D1L,YNNYN Pwnn ,0Ima

32

vin'm - 023NN 0'"oon (@

/#* Multiply by the value of other
* @imp-post: polar @imp-post: !cartesian
# @post: rho() = $prev rho() * other.rho()
* @post: theta() = ($prev theta ()
other.theta(}) ¥ 2+#Math.PI
*/
public void multiply(Complex other) {
set_polar(); cartesian = false;
p_rho *= other.rho();
p_theta=(p_theta+other.theta())%(2*Math.PI);
3
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