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class VFlterator {
private VersionedFolder Vf;

private int nextString;
public VFlterator(VersionedFolder vf) {
this.vf = vf;

nextString = O;
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class VersionedFolder {
NamedVersString stringsl];

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

J
;
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class String {
public String() {...}

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

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

;
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class String {

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

)
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,VersionedString 7w n1ina q'voa jpiam o
add(String s):
Requires: s !=null
Ensures : length() == old length()+1
getVersion(length()) ==s
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DXVUN

TNT? 17 ,NITIRD 7¢ D'0INIART DIONY'NN ' T 7V ©
DXVN 7V V'OWUN NIR7N NaY



10

7'90N NT 0D'NY97 |®

'NIN NN Y'TAN7 CWOKNI ,7'O0N ITN nY'an ,0"MyYN NN O
NAVINY D'0INIRNT NIN7'RYN NITYA TNKNI ANIT

NAIYN NI7yN 'Y ITh nYa? o

NX ' TANT NIN 72V NWTN NOY X'¥NN7 NIX 'K ,N'WUKRY O
N'TNN NN7'RYY )1Y7 ON'NINT NIX7 09 ,NTINN 'KIN
NN'YN VIXA MNXITRMY V921 ,NN'wUN VINY 197

,MNXY NIIDNN NOYI VYND D'YIIM D'RINAY [I1I'DN ,NIY O
D19 XIXN? NN 7V 7Un7 ,nX"M N DNIX PITA7 ©WON
2'WIn 0D'Y97 72K 7w X7 171X NDIMA

YIN'ma NINyoL ITN N7UNN vinm 191 0'71Y0Nn "My o
;0MYY NIN1IN NISYA NIR7NN 2'NN7 D701, NIN7'RUN
YNNI N20Ir 0T 71Wonn



11

2NN ?7'90N X7 NT 0'My97 72N
VYOIN

NITY2 0O'KIN NIINNT NN X7W IK QTWOK 'N ,0'IY97 72X
TA72 D'VINIANI NIN?'RY

(abstract state) vwoim a¥n o' 1an ,NYXO DMpPNa
D'NNN 2NN INYT'N] D720 DXYNY

(concrete state) 'wnin 2¥n n'INn DxVN Y NITYUN
D'ION VYWOIN XN AX'NY

D'OYWOIN 0O'aAXN NO'aAX'"'N 0'NXy ,n||7'7n 'V

D'N1IN2 DYTAM ,(ANKXNI DTEN 'KIN) NTIND AT Nna
'WNINN 2AX¥NN XINW 2NN 7Y X7 ,0WU91INN Ax¥nn v

NN nonn (abstraction function) nuowsnn n'¥mIo
VYWOINT '"YNINN 2X¥NN



NLWON N"¥71197 NNAIT |®

class SimFloat{ 0n"wnn nmoon aix"? nP7Nn
private boolean nonpositive;
private char exponent;
private char fraction;

J

A:SimFloat 2 Fc R nouwosnn 19 2w nnoni ninnn
A(nonpositive, exponent, fraction) =

(nonpositive ? -1.0 : 1.0)

* 2(32768-exponent) * (fraction / 65536)

12



NLYONN N'N72I9 7V TIV (@

NIV TN-TN X7 72X TN X' N¥22190 DNNN 2N o

72N ,0WU9INN 2NN ZI'TA TAX 1V D'RNN AT 727 o
VWOIN Y 757 D1 190N DN
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A(nonpositive, exponent, fraction) =
(nonpositive ? -1.0 : 1.0)
* 2(32768—exponent)
* (fraction / 65536)
A(np,e,f)==A(np,e+1,f/2) ,q0na1 o
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public add(SimFloat alpha) {..}  nnaIT? nN'w
requires: nothing
ensures: A(this) == round( A(old this) +
A(alpha) )
A NLVYONN NYX7119 'NnLJamd VT X7 NIR7n o

XN 'Y AN ATIRON 7Y ATINN L NIz 1IAY o
NVIT' NN 212'V N'N7119] WIN'Y )IN) VYWOINN
190N NN'TNNI 'wnn 190N N7apnw round
(nLwonn N9 7w F ninva
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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, pP_Y, p_rho, p theta

O DAIX'N TNX NIN97 |IN1 YA D2
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set_cartesian(), set_polar()
x(), y(), rho(), theta() nm7'xwn 127 >
add, multiply nimipon a7
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/ k%
* @Qlmp-inv: cartesian or polar

¥ Q@imp-inv: if (polar) (0 <= p_theta && 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;



vin'n - n0'aoihn 0"Mdon

/** constructor for cartesian only
* /
public Complex(double x, double y) A{
cartesian = true;
pP_X = X;
P_y = V¥,
+ // the queries should have doc comment!!
public double x() A
set_cartesian() ;

return P_X;
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public double y() {
set_cartesian();
return p_y,;

+

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

+

public double theta() A{
set_polar();
return p_theta; }
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/ k%

* Make carteslian representation availlable
* Qlmp-post: carteslan
*/
private void set_cartesian() {
if (!cartesian) {
p_x = p_rho * Math.cos(p_theta);
p_y = p_rho * Math.sin(p_theta);

cartesian = true;
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/ %%
* Make polar representation available
* @imp-post: polar
*/
private void set_polar() A
if (!polar) A
p_rho = Math.sqrt(p_x * p_x + p_y * p_V);
p_theta = Math.atan2(p_y, p_x);

polar = true;
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/ **

* Add the value of other

* @imp-post: !polar @imp-post: cartesian

¥ Qpost: x() = $prev x() + other.x()

¥ Qpost: 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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/** Multiply by the value of other
* @imp-post: polar @imp-post: !cartesian
* Q@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_thetatother.theta())%(2*Math.PI) ;

+}
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