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Student.java
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Student
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´�`

ed.informatics.cs1.studentdata d

package ed.informatics.cs1.studentdata;
OeK���������
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Student
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import ed.informatics.cs1.studentdata.Student;
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import ed.informatics.cs1.studentdata.*;
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abstract class FishShopMenu {
public int price() { return 0; } // return price of menu item
public abstract String toString(); // string name of menu item

}

class Fork extends FishShopMenu {
public String toString() { return "Wooden fork"; }

}ºz¹��?`p�i=?f½¹ `id�^(_�´���_�´½=?^a=?G�`t�id�<
fpf
FishShopMenu

@Z`i� @9`pfi`i_�=/��=H`pq�ft^(_¸=HG�`tqb`i_�>�<
=�<�� fiG�fiG�^(���(��G�`
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price
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class Haddock extends FishShopMenu {
public int price() { return 185; }
public String toString() { return "Haddock"; }

}

PRPRP�acb�G�<n=2��fö¯6@9^(_�´c¯6��=HG�=?G�`öe»^(d�d�^(¯6��_�´cBN`�� _���=H��^(_]^e�<
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class Haggis extends FishShopMenu {
public int price() { return 120; }

}
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class Supersized extends FishShopMenu {
private FishShopMenu food;
public Supersized(FishShopMenu food) {

this.food = food;
}
public int price() {

return food.price() + 80;
}
public String toString() {

return "Supersized " + food.toString();
}

}
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paint()
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Graphics
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setColor()
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drawRect()
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drawLine()
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�p<cBN`�� _�`if

Color.white
<
_�B

Color.black
� �ª������������

public void paint (Graphics g) {
int x = 200;
int y = 200;
int width = 0;
int height = 0;
for (int i = 0 ; i < 50; i++) {

x -= 2; y -= 1;
width += 4; height += 2;
g.setColor(Color.black);
g.drawRect(x, y, width, height);
g.setColor(Color.white);
g.drawLine(x, y, x + width, y);

}
}
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ñ¹u ~Ëyzk�m(o�xOðËxOqHðËwKu�l>t2s0qHnHi®iH{@{.qH{@n%���2u�k��;l0{@u�nHi)���0iHs;xO�0i+q|m2xOk�qH��iAqO~%xO�0i%u�s2xOi|{@l2k�xOu�qHs;��i|xO��iHi|s
x³��q+n|��nHxOiH��n+wKi���i|s2wKn)qHspxO�0iHu�{({�i=o�l0xOu��Hi%n`��iHiHwÚq³~zq���iH{@l0xOu�q|s2�

ò �3ó 
�^(q�� d�`p=H`�=?G�`¸e»^d�d�^(¯6��_�´��pd���`i_�=½=?`iqb� d�<
=?`¸�i^(B `�=H^J`i_�<n¹ d�`���=½=?^��p^qbq�>A_����i<n=H`�¯6��=?Gê<�fp`i@g�i`i@�¯6G����iGê��f
d���fi=?`i_���_�´.^(_�� ^(@Z=6E�M�E E�^(e�=?G�`aq�<n�iG���_�`

java.ed.ac.uk
�

import java.io.*;
import java.net.*;

class Client {
public static void main (String[] args) throws IOException {

Socket sock =

new Socket ("java.ed.ac.uk", 5055) ;
OeK���������

// Communication has been established
InputStreamReader is = new InputStreamReader

( sock.getInputStream() );
OeK���������

BufferedReader input = new BufferedReader(is);
PrintWriter server = new PrintWriter

( sock.getOutputStream() );
OeK���������

server.println ("Message sent");
OeK���������

server.flush();

System.out.println("Reply: " + input.readLine() );
OeK���������

}
}
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%^(_�fp��BN`p@6=HG�`½el^(d�d�^(¯6��_�´µ§+©N¦Nþ[¥�£ý¦F¨��/ûNþ�¡ó¯ � ¦Z ¸� @9^(¹ d�`iq�V
ôy¥���§+¨Nª û��»¥�¦Z /¨�£ý¦�ûN£ õp¨:¯H� ©Nÿêö�þ[©�ö�÷�¡ ¦N£äþÒû¸¥�¦F¤ §+©N¦ þÒ¥�£ý¦F¨��»û�§+¥�¦�÷F©Nª ¤õ¡C] þ[©�ö�÷�¡ ¦ £ýþ[û�ø)ù2£ýú9¨N¦b¥

û�¨Tú3¡F¨N¦�§+¨(û�üÉ¬N�p�p�p¬�ûWý ©�¯}]{¥���§+¨Nª û�þ � ¦F¤¶¥)°z¥ «ö©�¯.ûNþ�¡ó¯ � ¦Z �þ�÷F¨Nÿø£ý¦ þÒ©½§+©N¦Nþ[¥�£ý¦F¨��»û¼û�©öþ�÷F¥�þ/þl÷�¨µÿö£ä¦N£äÿö¡ ÿ
¦ ¡ ÿöüi¨��3©�¯�§+©N¦Nþ[¥�£ý¦F¨��»ûb£ û¶¡Fû�¨�¤�þÒ©¶÷F©Nª ¤ þl÷F¨�]{¥���§+¨Nª û�ø

ò 5nó ºt_�`�� @Z^� ^(fi`pB�fi^(d�>A=H��^(_õ��f0=?G�`� *��¨�¨�¤/« <n� �N@Z^(<
�iG�¯6G�`p@9`�¯6`0fi=?>Ae�e6�i^(_�=?<
��_�`p@Zf0^(_�`�<n=¼< =H��qb`J<nd�¯6<
C�f
�iG�^(^(fi��_�´K=HG�`Ld�<
@g´�`ifp=�>A_�fi=?>{e�el`pBJ� <n@9�i`pd�=HG�<n=�¯6��d�d�fi=?��d�dH� =���_�=HG�`L�i^(_�=?<
��_�`i@9��b�G�`i_�<nd�d�=HG�`L@9`pq�<
��_���_�´�� <
@9�p`id�f
<
@9`¼=?^(^c¹ ��´�=?^	� =���_�=?G�`¼�i>A@g@9`p_�=��i^(_�=?<
��_�`p@¾¯6`.´�^µ^(_S=?^ö<K_�`i¯^(_�`y¬
<
_�B�fi^µ^(_%�g
�<n_SC�^(>�� _�B¸<Kfi`i¿n>A`i_��i`.^(e
�N<n@9�p`id�fzel^(@�¯6G����iG�´�@9`i`pB C½<
� � @9^(<n�iG¸e»<
��d�fz=H^(�N_�BK<Lfi=?>Aeÿ� _�´a=HG�<n=�q���_���qb��fi`pf�=?G�`t_�>{qb¹ `i@�^(eN�p^(_�=H<n��_�`i@gfz>Afp`iB d��±� d�<n��_�G�^¯êC�^(>A@%`i±(<
qb�Nd�`½�i<
>Afp`if½=?G�`½´�@Z`i`pBNC½<
� � @9^(<
�pG�=H^.e»<
��d?������£ý¦ þ��'«y©N¡�¤3©N¦��ýþN¦�¨�¨�¤�þ[©c¡Fû�¨0]{¥:��§+¨Nª ûcüy£  ( /¨��
þ�÷F¥�¦LûN£ õp¨
	:ø � �j�����������
Ó0�gÓ2���2���2���2��� º��2u�n)k�l2m0nHiHn¹x³�2i	t2{�iHiHw��ç��iHxO�0qHw;xOq=~Hl0u�o���iHk�l2m0nHi¹xO�0iAl>����{.qHl2k���l0xOxOiH�A��xOn
x³q���m0x:xO�0iÅxO��q�nHu���i�Ó®��l0{�k�i�o�nÅu�s�qHs0ijk�qHs2x³l2u�s2iH{ �'xO�2u�n���l2n|xOiHnÅ½çm0s0u�xOnÅu�s�xO�0i�y+{@nHx:k�qHs0xOl2u�s2i|{��

ò �yó 
�^(_�fi��B `p@½=?G�`öe»^d�d�^(¯6��_�´µ@Z`i�p>{@gfi���p`ö� @9^(´�@g<
q =HG�<n=�fi^(d��i`pfµ=HG�`��i^(_�=?<
��_�`i@tfp=H>Aeÿ� _�´c� @9^(¹ d�`iq�����G�`�q�`i=?G�^(B
��_��i^(�i<n=H��^(_

stuffIt(s,parcel)
¬y¯6G�`i@Z`

parcel
��f¶=?G�`µ�p`i�i=?^(@¼^(e¢� <
@9�p`id�fi��¦+`ifc<n_�B

s
��_�BN���p<
=?`ifK¯6`cfiG�^(>Ad�B

fi^(d��i`c=?G�`�� @Z^¹ d�`pq el^(@z=HG�`L� <
@Z�i`id�fö¹N`p=H¯6`p`i_���_�B `i±
s
<
_�BJ=?G�`�`p_�B�^(e{=HG�`��i`i�p=H^(@9�{��G���fö��_��i^(�p<
=?��^_ @Z`i=?>{@+_�f.<

Pair
¬�¯6G�`p@9`t=?G�`

containers
��_�fi=?<
_��i`z�i<n@Z��<n¹ d�`��p^>A_�=?f½=?G�`�_�>Aqb¹N`p@2^(e �i^(_�=?<
��_�`p@Zfz>Afi`iB¶<
_�B

spare
�i^(>A_�=Hf

=HG�`�<
q�^(>A_�=U^(e{fi� <
@Z`öfp�N<n�i`µd�`pel=%��_�=?G�`�d�<nfi=%�i^(_�=H<n��_�`i@9�Ao2el=?`i@z@9`p<
B ��_�´µ=?G�`ö� @9^(´�@g<
q C�^>]fiG�^(>Ad�BJ<
_�fi¯6`p@�=?G�`
¿
>A`ifp=H��^(_�f.¹ `id�^(¯L�

public class Pair {
public int containers;
public int spare;

public Pair () {
containers = 0;
spare = 0;

}
}

import java.util.*;

class Stuff {

public static int size = 10;

public static Pair add(Pair r, int p) {
if (r.spare<p) {

r.containers++; r.spare = size-p;
} else { r.spare = r.spare-p;}
return(r);

}

public static Pair min(Pair r1, Pair r2) {
if (r1.containers<r2.containers ||

(r1.containers==r2.containers
&& r1.spare>=r2.spare)) {

return(r1);
} else { return(r2); }

}

Â <
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public static Pair stuffIt(int start, Vector parcel) {
Pair result;
Integer first;

if (start==parcel.size()) { .... } [A]

start++;
result = add(stuffIt(start,parcel),

((Integer)parcel.elementAt(start-1)).intValue()) ;

for(int i = start; i<parcel.size(); i++) {
first = (Integer)parcel.elementAt(i);
parcel.setElementAt(parcel.elementAt(start-1),i);
result = min(result,add(stuffIt(start,parcel),first.intValue()));
parcel.setElementAt(first,i);

}
return(result);

}
}

P�a À�_0=?G�`a� @9^(´�@g<
q =?G�`ad���_�`aq�<n@Z� `pB
[A]

��f¼��_��i^(q�� d�`p=H`'�|
%^(qb�Nd�`p=H`.��=���_J=?G���fa¹ ^(±3V r²j�����������

return(new Pair());

PRPRP�a Â @Z^�p��B `�<�¬U@Z`i<
fp^(_�<
¹ d�C <
�i�p>A@Z<n=H`'¬U`ifi=?��q�<n=H`�^(e�=?G�`S@g>A_�_���_�´�=H��qb`S^(ez=HG�`��N@Z^(´�@Z<nq e»^@���� <
@Z�i`id�f'�
ùy>{fp=H��e»C.C�^(>{@U<
_�fi¯6`p@�� �j�����������

º��0iá{@m2s0s0u�s^tæxOu���iµu�n¶l^����{�q�´�u���l0xOi=or�����������A��iHk�l0m2n|iµxO�2i·��{�q`t�{@l0� {�i|l#o�o��Ûk�qHs0nHu�wKiH{@nEl(o�o
��q|nHnHu���orijnHi��gm0iHs0k�iHn�qO~¢��l0{�k�i=ornjl0s2w�k�l(o�k�m(o�l0xOiHn�xO�0i¹nH��l(o�oriHnHx�s0m0����iH{Kq³~¹k�qHs0xOl0u�s0iH{@njm0nHiHw
q|�HiH{#l(o�o©xO�0iznHi �>m0iHs2k�iHnH�
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èêé�ë2ì2í�î'ï�ð "
ò 5nó ��G�`K�id�<
fpfK¹N`pd�^(¯ �i^(_�=?<
��_�fK=H¯6^�ùy<
�i<0qb`i=?G�^B f'¬

eight()
<
_�B

add()
�¼xt���i`¶=HG�`c`p¿
>A���i<nd�`i_�=6ùy<n�i<0¹ C�=H`

�i^(B `L¯6G����pG0=HG�`aùy<n�i<c�p^qb� ��d�`i@¾¯6^(>Ad�B¸� @9^(B >A�i`.el^(@2=HG�`pfi`¼q�`p=HG�^(B fy� �ª������������
class Methods {

static int eight() {
return add(add(1, 3), 4);

}
static int add(int x, int y) {

return x + y;
}

}

#vÊ2ÃCâ�Á�îáu�s0xKiHurt2�2xO�Q�
»vu�k�qHs0nHx Ñ
Ñäu�k�qHs0nHx �
½vu�s2�Hq|ë�iHnHxOl0xOu�k%$^½
¾vu�k�qHs0nHx Ó
Ôvu�s2�Hq|ë�iHnHxOl0xOu�k%$^½
& u�{�iHxOm0{�s

#vÊ�Ã�â�Á�î u�s2x2l2wKw���u�s0xO�*u�s2x �
»pu�o�q|l2w »
Ñzu�o�q|l2w Ñ
½pu�l0wKw
�pu�{�iHx³m2{�s

')(+* UWRWJ3P�UWNQS (+*�( V:V�XKV:X-,
u�k�qHs0nHx/. F0<(� - ��& , 8'6>&3� , 5�& ,
uOo�qHl0w�. "�6>5�/�"�6>8'5:"^��5�7¨��5� ("�$
u�l2w�w�. 5�/0/v��& , �%6>& � , 5�8�G
u�{�iHxOm0{�s0. 7T$ , <(7`&E��& ,
u�s2�|qHë�iHnHxOl0xOu�k1. 8'5:"�"*DE$ ,.- 6>/

ò �yó ��G�`Je»^(d�d�^(¯6��_�´�ùy<n�i< ¹ C�=H`0�i^(B `Jq�`i=?G�^(Bw¯6<
f0¯6@g��=H=?`i_�¹ CJG�<
_�Bw¹ CS<n_®��_�`p±� `p@Z��`p_��i`iBêùy<n�i<�¹ C�=?`J�p^(BN`
�N@Z^(´�@Z<nq�q�`p@¾<
_�Bb¯6��d�d �i<
>Afp`L<n_0`i@g@9^(@U¯6G�`p_J��=���f¼`i±(`i�p>A=H`pB���ÀlBN`p_�=H��e»C.=HG�`½`i@g@9^(@U¹ CLfiG�^(¯6��_�´.=HG�`a��_�=?`i@+qb`iB ��<
=?`
fi=?`i� f.��_J=?G�`a`p±`p�i>A=?��^_�^(e/=?G�`aq�`p=HG�^(B �ª������������

2436587:9<;w£ý¦ þnûN£ ì:= >
÷K£ §+©N¦FûNþ ö
öK£ §+©N¦FûNþ ??�£ §+©N¦FûNþ @@�£ ¥ ¤/¤	�£ ¥ ¤/¤A�£ ¥ ¤/¤B £!��¨Nþ�¡��É¦

#vÊ2ÃCâ�Á�îáu�s0xKnHur´=��� C $ ,C- 6g/ä #$�4H��&3�ED:D�D�F � , 5�8�GÚ���+$�DEF ,HG
»vu�k�qHs0nHx Ñ F0<(� -JI F � , 5�8�GÚ��� I D
Ñäu�k�qHs0nHx ½ F0<(� -LK F � , 5�8�GÚ��� KNM-I D
½vu�k�qHs0nHx � F0<(� -LO F � , 5�8�GÚ��� ONM�KNM
I D�vu�l2wKw 5:/2/NF � , 5�8�GÚ���QP M-I D
Óvu�l2wKw 5:/2/NF � , 5�8�GÚ���QRND
¾vu�l2wKw 5:/2/NF * UWY�P:Z¸J ( XKV:R1S	S�T V�RWRTS2R6U
Ôvu�{�iHxOm0{�s D:D�D�DE$ ,.- 6>/ - 5:�z$WV2� , $'/�5� (&36g7`DE5:"�" G
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èêé�ë2ì2í�î'ï�ð Z
ò 5nó À�_��p^_�fp=H@g<
fp=2=?^Kd�^(�i<
d�d�Cc�p^(q�� ��d�`iBJùy<
�p<�q�<n��_�� @9^(´�@Z<nq�f'¬�¥�]©]Uª ¨Nþ[û�<
@9`L@9`pfi=?@Z���p=H`pB¸� @9^(´�@g<
q�f�=HG�<n=��i<
_�¹ `
BN^(¯6_�d�^(<
B `pBbe»@9^(q =?G�`zÀl_�=H`p@+_�`i=9¬�e»^(@�`i±(<
qb�Nd�`'��[y��fi=�=?G�@9`p`6� ��_�BNfz^(ey^(�N`p@Z<n=H��^(_b=HG�<n=�<�d�^(�p<
d�d�C½�p^(q�� ��d�`iBK� @9^(´�@g<
q
��f¼<
d�d�^(¯6`iB¸=?^L�i<
@g@gCL^(>A=9¬n¹ >{=�=HG�<n=�<cùy<n�i<c<
� � d�`i=���f¼_�^=9� r�j�����������

ØÅs0��xO�2{.iHi}~H{�qH�]\'y;o�iHnH��n|xOiH� l0k�k�iHnHnHi|nH�2s0iHxO��qH{@ë�u�s^tvq���iH{@l0xOu�q|s2nH�0i�´=u�x3u�s0xOiH{³��{�iHx³iH{ ��n���l2��s
s0iH�æ��{�qHk�iHnHnHi|nÅq|{�xO�0{�iHl0wKnH�'wK��s2l0��u�k�l(o�or�·orqHl2wçk�q|wKiH�Hm0nHi�Ø
^áº2~|l2k�u�o�u�xOu�i|nH�=o�q|l2wçqH{�{.iHwKiOyzs0i
k�qH{�i���l2k�ë�l>t2iHnH�

ò �yó b�G�C.<
@Z`a=HG�`pfi`afp^(@Z=?f¼^(e{û�¥�¦F¤�üi©TìN£ý¦Z ¸@9`pfi=?@Z���p=H��^(_�f�^_J<
� � d�`i=?f.�i^(_�fi��B `p@9`iBb=H^�¹ `¼<c´�^^(B¸��B `p< d r²j�����������

Í�{.qHxOiHk�x�n|��nHxOiH�¸~|{�qH� wKl0s>t2iH{�l0x�i`´=iHk�m0xOu�qHsExOu���iH�N_Ao�u���u�s0l2x³i�s2iHi|wÅ~|qH{Òx³{@m2nHx3��iHk��0l2s0u�n|��n
l^���¢o�u�iHw�xOqzl^���¢o�iHx2nHqHm0{�k�i%l2s0wÚxO{@l0s0nH��u�nHnHu�q|s2�

ò mnó xt���p`L<n_0`i±(<
qb�Nd�`.^(e�<µ� @Z^¹ d�`pq ¯6G����pG0<µG�^(fi=?��d�`¼<
� � d�`i=2§+©N¡ ª ¤J�p<
>Afi`'¬nB `ifp�N��=?`.fi<n_�BN¹ ^(±(��_�´N� r�j�����������

`vqHn|x�qH���Hu�qHm0n%l0s2n|��iH{#��qHm(o�wÚ��i%nHqH��iHxO�0u�s^t�~HqHk�m2nHi|wÚqHspwKiHs0u�l(o©qO~znHiH{@�|u�k�i|�

ò �3ó ��G�`�el^(d�d�^(¯6��_�´cq�`p=HG�^(BJ��föfp�N`p�i��<nd{e»^(@�ùy<n�i<b<
� � d����i<
=?��^(_�fµ¹ `i�p<
>Afi`c��=%��fö_�`p�i`i@z_�^(@+q�<nd�d�Cµ��_��i^(� `iB�¹NCc=?G�`
�N@Z^(´�@Z<nq�q�`p@��

public static void main (String[] args)

xz���p`c=HG�`�G�`i<nBN��_�´c^(e�<�q�`p=HG�^(B�¯6G����iG���fµfp��q���d�<n@Zd�Ccfp�N`p�i��<nd{e»^(@�ùy<n�i<¸<n� �Nd�`p=Hf'�¢o2fc<n¹N^(�p`y¬3��_��pd�>{B `µ=?G�`ö<n�i�p`ifif
�i^(_�=H@Z^(d3qb^B ��� `i@gfy¬=HG�`a@Z`i=?>A@+_�=HC�� `a<n_�B�=?G�`ael^(@+qb<
d � <
@g<
q�`p=H`p@¾d���fi=9� r²j�����������

public void paint (Graphics G)
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public static int sPower(int a, int n) {

if (n == 0)
return a;

else
return sPower(a, n-1) * sPower(a, n-1);

}
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seq
V

//@ requires

//@ seq != null;

OeK���������
//@ ensures
//@ \result <==>

//@ (\exists int k; 0 <= k & k < seq.length & i == seq[k]);

r²j�����������
static boolean member(int i; int[] seq) {

boolean val = false;

//@ loop_invariant
//@ val <==>

//@ (\exists int k; 0 <= k & k < j & i == seq[k]);

r²j�����������
for (int j = 0; j != seq.length; j++) {
if (i == seq[j]) val = true;

}
return val;

}
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