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1.1  ïê�>'a

�í���'���H Bj�̧o�_� ÅÒ�è\�¦ ��o�v���H ���Ãºs���. ��6 x��\� _�K� #Q�"� ���Ãº

�� ������÷&��� Õª ���Ãº_� ÅÒ�è��H (����{9��Q\� _�K� ��1lxÜ¼�Ð t�&ñ
�)a��. ¢̧ô�Ç

�������)a���Ãº_�ÅÒ�è\�@/�#��í���'�\�¦��6 x�#����Ãº�Ð+���6 x½+ÉÃºe����.

C++���#Q\�¦��6 x���HX<e��#Q"f���ÃºÅÒ�è\�¦ìøÍ×¼r�·ú��������H���Ér��m	כ

��. �t�ëß� Õª ÅÒ�è\�¦ �í���'��Ð t�&ñ
�#� æ¼��� ���Ãº s�2£§�̀¦ :�xK� X<s�'�ü<

Bj�̧o�\�¦ ò́Ö�¦&h�Ü¼�Ð jþt Ãº e����H s�&h�s� e����. ëß�{9� ���Ãº[þt�̀¦ t�%i� ���Ãº�Ð

��H����� ��×�æ\� �<ÊÃº�� ìøÍ8̈�|̈c M: t�%i� ���Ãº[þt�Ér K�]j÷&#Q �8 s��©� ���Ãº\�¦

��6 x½+É Ãº \O�>� �)a��. ¢̧ô�Ç ���%i� ���Ãº�Ð ������÷&��� �̧��H ÂÒì�r\�"f ]jô�Ç \O�

s� ]X���H½+É Ãº e��Ü¼�� ��1lq$í
s� b��#Qt��¦ �ï×¼_� Ä»t� �ÐÃº�� #Q�9î�r éß�&h�

s� e����.

ÕªaË> 1.1: �í���'�\�"f 0A 3 ��t�\�¦ �D¥1lx�t� ú́���.
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#include<iostream>

typedef unsigned short int USHORT;

using namespace std;

int main()

{

USHORT myAge;

USHORT *pAge=0;

myAge=5;

cout<<"myage: "<<myAge <<"\n";

pAge=&myAge;

cout<<"*pAge:"<<*pAge<<"\n\n";

cout<<"Let *pAge=7 \n";

*pAge=7;

cout<<"*pAge: "<<*pAge<<"\n";

cout<<"myAge: "<<myAge<<"\n\n";

cout<<"Let myAge=9 \n";

myAge=9;

cout<<"myAge: "<<myAge<<"\n";

cout<< "*pAge: "<<*pAge<<"\n";

return 0;

}

0A �ï×¼\�"f��H 'Í	 ���P: myAge\� 5_� °ú̀�כ¦ @/{9���¦ Õª ÅÒ�è\�¦ pAge\�

���²ú��#� myAge°ú̀�כ¦ Ø�¦§4��%i���. ¿º ���P:��H �í���'��Ð myAge°ú̀�כ¦ 7�Ð ��

Ë̈#Q ÅÒ�¦ Ø�¦§4��%i���. ��t�}��\���H myAge\� ���Ð °ú̀�כ¦ {9�§4���¦ Ø�¦§4��

%i���. ÅÒ_�½+É &h��Ér �í���'�\�¦ ������½+É M: ∗\�¦ ��6 x��¦ pAge\� myAge_� ÅÒ
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�è\�¦ @/{9�½+É M:\� &�̀¦ ��6 xô�Ç��.

ÕªaË> 1.2: �í���'�\�¦ ��6 xô�Ç ���íß�.

1.2 newÿ? delete

��Ä» l�%3� /BNçß��̀¦ ��o�v���H �í���'�\� Bj�̧o� ½+É{©�(new)õ� ]j��(delete)\�¦

·ú��� �Ð��. new����H \V���#Q\�¦ :�xK� ��Ä» l�%3� /BNçß�\� Bj�̧o�\�¦ ½+É{©�½+É Ãº

e����. Õªo��¦ Bj�̧o� ��t��¦ ���\O��̀¦ ���%i�Ü¼��� Õª �í���'�\�¦ delete\�¦ ��

6 x�#� ìøÍ8̈��#��� ô�Ç��. �=������ new\�¦ :�xK� ½+É{©��)a Bj�̧o���H ��1lxÜ¼�Ð

K�]j÷&t� ·ú§l� M:ë�H\� delete\�¦ �#� Bj�̧o� ¾ºÃº\�¦ }���� ÅÒ#Q�� ô�Ç��..

#include<iostream>

typedef unsigned short int USHORT;

using namespace std;

int main()

{

int localVariable=5;

int *pLocal=&localVariable;

int *pHeap=new int;
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*pHeap=7;

cout<<"localVarible: "<<localVariable<<"\n";

cout<<"*pLocal:"<<*pLocal<<"\n";

cout<<"*pHeap:"<<*pHeap<<"\n";

delete pHeap;

pHeap=new int;

*pHeap=9;

cout<<"*pHeap: "<<*pHeap<<"\n";

delete pHeap;

return 0;

}

ÕªaË> 1.3: �í���'�\�¦ ��6 xô�Ç ���íß�.

1.3 function

áÔ�ÐÕªÏþ� îß�\�"f �<ÊÃº(subprogram)\�¦ ��6 x��9��� ���$� Bj���(main)�<ÊÃº ·ú¡

\� ��6 x��¦�� ���H �<ÊÃº\�¦ &ñ
_�K� ÅÒ#Q�� ô�Ç��. ������½+É M:\���H (����{9��Q

\�>��<ÊÃº_�s�2£§,ìøÍ8̈�°úכ,Õª�<ÊÃº_�B�>h���Ãº[þt�̀¦·ú��9ï�r��. Õªo��¦Bj���

�<ÊÃº\�¦ {9�>� �)a��. Bj��� �<ÊÃº\�"f (����{9��Q��H í�H	�&h�Ü¼�Ð �ï×¼\�¦ {9�>� �)a

��. ëß�{9�Bj����<ÊÃºîß�\�"fÂÒ�<ÊÃº(subprogram)�̀¦ëß������Õª�<ÊÃº�Ð�Å�#Q��
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"f z�́'��÷&�¦ �<ÊÃº�� =åQ����� �:rA� í�H"f(Bj����<ÊÃº\�"f_� ��6£§ ×�¦)�Ð [�t�� �:r

��. Ä»_�½+É &h��Ér ÂÒ�<ÊÃº\�"f ½+É{©��)a t�%i� ���Ãº��H Bj��� �<ÊÃº�Ð [�t��M®o�̀¦ M:

�8s��©� Ä»ò́�t� ·ú§��H �¦̀�	כ l�%3����.

#include<iostream>

int Add(int x, int y)

{

std::cout << "In Add(), recived " << x << " and " << y <<

"\n";

return (x+y);

}

int main()

{

using namespace std;

cout<< "I am in main function()\n";

int a,b,c;

cout<<"Give me two integers";

cin>>a;

cin>>b;

cout<<"\n Now, I am calling add()\n";

c=Add(a,b);

cout<<"\n I am back in main()\n";

cout<<"sum of two integers is "<<c;

cout<<"\n";

return 0;

}
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ÕªaË> 1.4: class method.

1.4 class

9þtA�Û¼_� ½̈�̧��H��«Ñü<�<ÊÃº\�¦1lxr�\������Ö�sÕýt �̧�ª��̀¦��t��¦e��_þvm���.

7£¤, &ñ
Ãº+þAs��� ë�H��+þAõ� �<ÊÃº�Ð Dh�Ðî�r +þAI�_� ��«Ñ+þA�̀¦ ëß�×¼��H ��s	כ 9þt

A�Û¼(class)s���. 9þtA�Û¼ ������½+É M: ���6 x(private)õ� #3�6 x(public)s�����H \V

���#Q�� ��6 x�)a��. ���6 x�Ér Õª 9þtA�Û¼îß�_� ~½ÓZO�(method)\� _�K�"fëß� ]X���H�)a

��. ����"f Õª 9þtA�Û¼ #3�0A ?/\�"fëß� ô�Ç&ñ
�)a��. ìøÍ��� #3�6 x�Ér ���Ér 9þtA�Û¼

Ì�o�̂\� _�K�"f�̧ ]X���H|̈c Ãº e����.

#include<iostream>

using namespace std;

class Cat

{

public:

int itsAge;

int itsWeight;

};

int main()

{
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Cat Franky;

Franky.itsAge=5;

cout<<"Franky is a cat who is";

cout<< Franky.itsAge<< "years old.\n";

return 0;

}

ÕªaË> 1.5: class_� s�6 x.

â��FD9�� '�×ß��(accessor method)

Äº�r&h���� ]X���H ~½ÓZO��̀¦ ���×þ��#� áÔ�ÐÕªÏþ��̀¦ îß�&ñ
&h�Ü¼�Ð z�́'��½+É Ãº e����.

#include<iostream>

using namespace std;

class Cat//°Ûå¦µªÆ Íò¬Ç ªÈÉÞ

{

public://̈Íí¬Õò³ÉíªÁ

int GetAge();//Íî¡Ûá´ ³ÉíªÁ

void SetAge(int age);//Íî¡Ûá´ ³ÉíªÁ
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void Meow();

private://Íá¬Õò³ÉíªÁ

int itsAge;

};

int Cat::GetAge()

{

return itsAge;

}

void Cat::SetAge(int age)

{

//member variable¬Ýá itsAge¬¹

//age¦¼ Íá¤Éå¤Ôá ¡Éï ªÍåÍò³ ¡́È/

itsAge=age;

}

//method Íò¬Ç §µ¡µ ¨ÏáªÁ£Ûá ¬Íï¬Ûí.

void Cat::Meow()

{

cout<<"meow.\n";

}

int main()

{

Cat Franky;

Franky.SetAge(5);

Franky.Meow();

cout<<"Franky is a cat who is";

cout<< Franky.GetAge()<< "years old. really?\n";

Franky.Meow();
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return 0;

}

ÕªaË> 1.6: class method.

1.5 (�×¢4́ø� ���»j(Inheritance and Derivation)

�8 �̧ ñ����� 	�H >h¥Æ�_� ÂÒ�̧ 9þtA�Û¼\� e����H Ðlr!Q\�¦ ��d�� 9þtA�Û¼�� Õª@/

�Ð ~ÃÎ�� Dh\�v>� &ñ
_������ Ãº&ñ
½+É Ãº e����. l��>r_� 9þtA�Û¼\�"f Dh�Ðî�r l�

0px�̀¦ ÆÒ��ô�Ç Dh�Ðî�r 9þtA�Û¼\�¦ "é¶A� 9þtA�Û¼\�"f ��Òqt÷&%3����¦ ô�Ç��.

#include<iostream>

using namespace std;

enum BREED {MOUNGMOUNG_YI,RURU};

class Mammal//̈Á§¼ °Ûå¦µªÆ

{

public://̈Íí¬Õò³ÉíªÁ

//ªÊòªÍò´

Mammal():itsAge(2),itsWeight(5){};
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//ª¼§Ïå´

~Mammal(){};

int GetAge() const {return itsAge;}//Íî¡Ûá´ ³ÉíªÁ

void SetAge(int age){itsAge=age;}//Íî¡Ûá´ ³ÉíªÁ

int GetWeight() const{return itsWeight;}

void SetWeight(int weight){itsWeight=weight;}

//methods

void Speak() const{cout<<"mammal sound-\n";}

void Sleep() const{cout<<"shh. I’m gonna sleep.\n";}

protected: //ªÉòªÑÞ³µ Á¡È ¬Ä³µªÍá

//private¡´ ¬ £́È¦´ protected¦Ûå

//«Ûá¤´.

int itsAge;

int itsWeight;

};

class Dog : public Mammal//̈Á§¼ °Ûå¦µªÆ¦Ûå « ̧Öá¤´.

{

public:

//ªÊòªÍò´

Dog():itsBreed(RURU){}

~Dog(){};

//Íî¡Ûá´

BREED GetBreed() const {return itsBreed;}

void SetBreed(BREED breed) {itsBreed=breed;}
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void WagTail() const {cout<<"Tail wagging..\n";}

void BegForFood() const {cout<<"Begging for food \n";}

private:

BREED itsBreed;

};

int main()

{

Dog Pole;

Pole.Speak();

Pole.WagTail();

cout<<"Pole is "<<Pole.GetAge()<<" years old\n";

return 0;

}

ÕªaË> 1.7: class method.

Virtual Method

C++��H l��:r 9þtA�Û¼\�¦ ��o�v���H �í���'�\� ��Òqt 9þtA�Û¼ Ì�o�̂\�¦ @/{9��
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��H ��+þA$í
�̀¦ ]j/BNô�Ç��. ����"f ÂÒ�̧ 9þtA�Û¼\� �í���'�\�¦ V,���H ��s	כ ��0px�

>� ô�Ç��.

#include<iostream>

using namespace std;

class Mammal//̈Á§¼ °Ûå¦µªÆ

{

public://̈Íí¬Õò³ÉíªÁ

Mammal():itsAge(1){cout<<"Mammal constructor.\n";}

virtual ~Mammal(){cout<<"Mammal destructor.\n";}

void Move() const{cout<<"All mammals walk crawl or fly\n";}

virtual void Speak() const{cout<<"Mammal speak? or bark?

\n";}

protected: //ªÉòªÑÞ³µ Á¡È ¬Ä³µªÍá

//private¡´ ¬ £́È¦´ protected¦Ûå

//«Ûá¤´.

int itsAge;

};

class Dog : public Mammal//̈Á§¼ °Ûå¦µªÆ¦Ûå « ̧Öá¤´.

{

public:

//ªÊòªÍò´

Dog(){cout<<"Dog Constructor\n";}

virtual ~Dog(){cout<<"Dog destructor\n";}
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void WagTail() const {cout<<"Tail wagging..\n";}

void Speak() const {cout<<"Dog Speaks English: Bow-wow\n";}

void Move() const {cout<<"Dog jumps\n";}

};

int main()

{

Mammal *pDog=new Dog;

pDog->Move();

pDog->Speak();

return 0;

}

#�l�"f  ñØ�¦ô�Ç �<ÊÃº��H Mammal �í���'�\�¦ ��t��¦ e����H �¦̀�	כ ·ú��¦ e��t�

ëß� Dog_� method��  ñØ�¦�)a��.

ÕªaË> 1.8: template�̀¦ ��6 xô�Ç max°úכ ½̈�l�.

s�]j virtual function�̀¦ s�6 x�#� �Ð��.
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1.6 �̀g�̈·ÿ=(Template)

%7�e�¦aÅ@�̀¦s�6 x���� int�� float,��6 x����ëß���H9þtA�Û¼\��©��'a\O�s���6 x½+ÉÃº

e����. s����\���H %7�e�¦aÅ@�̀¦ s�6 xô�Ç �<ÊÃº\�¦ ¶ú�(R�Ð��.

#include<iostream>

#include<fstream>

using namespace std;

template<typename T>

T max1(T a, T b)

{

return (a>b ? a:b);

}

int main()

{ int int1=5,int2=11;

int int3=max1(int1,int2);

double double1=1.1,double2=17.17;

double double3=max1(double1,double2);

cout<<"The sum of two integers is "<<int3;

cout<<"\n";

cout<<"The sum of two rational numbers is "<<double3;

cout<<"\n";

return 0;

}
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0A �<ÊÃº��H �̧��H ��{9�\� ��6 x½+É Ãº e����H max�<ÊÃºs���. e��_�_� ��{9����

T�̀¦ template < typename T > �̀¦ ��6 x�#� �������%i���.

ÕªaË> 1.9: template�̀¦ ��6 xô�Ç max°úכ ½̈�l�.

1.7 ú̀c'a N�ñ5Ñ

Rn\�"f 7�'� u, v��e�����¦½+ÉM:,s�¿º 7�'�_�?/&h�(inner product :=uT v)�̀¦

½̈K� �Ð��.

u = [u1u2 · · ·un]T and v = [v1v2 · · · vn]T

uT · v = u1v1 + u2v2 + u3v3 + · · ·unvn.

C++\�"f ?/&h��̀¦ ½̈�l� 0AK� ���Ãº+þA(int, double, float, etc)�̀¦ &ñ
K�ï�r��.

Õªo��¦ y��  7�'�_� index��H 0ÂÒ'� r�����>� �)a��. ����"f  7�'� array uü<

v_� ?/&h��Ér y�� index\� -1�̀¦ ô�Ç °úכÜ¼�Ð >�íß��)a��. 7£¤,

uT · v = u[0] ∗ v[0] + u[1] ∗ v[1] + u[2] ∗ v[2] + · · ·u[n− 1] ∗ v[n− 1].

#include <iostream>

using namespace std;

#define N 3

int main(){

int i;

int *u, *v, w;

u=new int [N];
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v=new int [N];

u[0]=4; u[1]=5; u[2]=-1;

cout << endl << "Vector u:" << endl;

for (i=0;i<N;i++)

cout << u[i] << " ";

cout << endl;

v[0]=-2; v[1]=3; v[2]=7;

cout << "Vector v:" << endl;

for (i=0;i<N;i++)

cout << v[i] << " ";

cout << endl;

w=0;

for (i=0;i<N;i++)

w += u[i]*v[i];

cout << "the product w=u.v is " << w << endl;

delete u,v;

return 0;}

?/&h��̀¦ ½̈ô�Ç ���õ�°úכs���.

ÕªaË> 1.10: ?/&h��l�.
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1.8 �ßjÝ~
 N�ñ5Ñ

'��§>= m×n Aü< n×m B�� e�����¦ ���. Õª�Q��� Õª Y�L_� '��§>= m×m C��H

"é¶�è aijü< bi′,j′_� Y�Lõ� ½+ËÜ¼�Ð ³ðr� �)a��.

c11 = a11b11 + a12b21 + · · · a1nbn1

çß�éß�y� æ¼���

c11 =
n∑

k=1

a1kbk1.

Õª�Q��� '��§>= Cü< Õª ¹�èכ cij , (1 ≤ i ≤ m, 1 ≤ j ≤ n)_� ¹�è��Hכ

cij =




c11 c12 · · · c1n

...
...

...
...

cm1 cm2 · · · cmn




=




∑n
k=1 a1kbk1

∑n
k=1 a1kbk2 · · · ∑n

k=1 a1kbkn

...
...

...
...

∑n
k=1 amkbk1

∑n
k=1 amkbk2 · · · ∑n

k=1 amkbkn




s���.

\V\�¦ [þt#Q, m× p '��§>= A_� "é¶�èa(i, j) = (i− 1) + (j − 1)ü< p× n '��§>= B_�

"é¶�è b(i, j) = (i− 1)− (j − 1)_� Y�L AB\�¦ ½̈K� �Ð��. Õª�Q���

A =




0 1 2 3

1 2 3 4

2 3 4 5




, B =




0 −1

1 0

2 1

3 2




s��¦ C =




14 8

20 10

26 12



�� �)a��.

C++�Ð SX����K� �Ð��.

#include <iostream>

#define M 3

#define P 4

#define N 2
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using namespace std;

int main()

{

int i,j,k;

int **a,**b,**c;

a = new int *[M];

b = new int *[P];

c = new int *[M];

for (i=0;i<M;i++)

a[i]=new int [P];

for (j=0;j<P;j++)

b[j]=new int [N];

for (k=0;k<=M;k++)

c[k]=new int [N];

for (i=0;i<M;i++){

for (j=0;j<P;j++){

a[i][j]=i+j;

}

}

for (i=0;i<P;i++){

for (j=0;j<N;j++){

b[i][j]=i-j;

}

}

cout << "Matrix A:" << endl;

for (i=0; i<M; i++)

{
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for (j=0;j<P;j++)

cout << a[i][j] << " ";

cout << endl;

}

cout << endl << "Matrix B:" << endl;

for (i=0; i<P; i++)

{

for (j=0; j<N; j++)

cout << b[i][j] << " ";

cout << endl;

}

cout << endl << "Matrix C (A multiplied by B):" << endl;

for (i=0; i<M; i++)

{

for (j=0;j<N;j++)

{

c[i][j]=0;

for (k=0;k<P;k++)

c[i][j] += a[i][k]*b[k][j];

cout << c[i][j] << " ";

}

cout << endl;

}

for (i=0;i<M;i++)

delete a[i];

for (j=0;j<P;j++)

delete b[j];

for (k=0;k<M;k++)
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delete c[k];

delete a,b,c;

return 0;

}

ÕªaË> 1.11: '��§>= Y�L�l�

#b�a��m� �ßjÝ~
 ¥o>ñ5Ñ

s�]j%i�'��§>=õ�'��§>=_��8�l�NSl�1px,#��Q��t�'��§>=���íß��̀¦K��Ð��. ��6£§

õ� °ú �Ér '��§>= ���íß�s� e�����¦ ��¦ Õª >�íß��)a °ú̀�כ¦ Z�� ô�Ç��.

Z = A2B−1 + A−1B −AB

>�íß��Ér ��A�_� ÕªaË> í�H"f@/�Ð ���. C++�ï×¼��H ��6£§õ� °ú ��.
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ABBABA  !
  112
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ÕªaË> 1.12: '��§>= Y�L�l�

#include <fstream>

#include <iostream>

using namespace std;

#define N 3

class MatAlgebra

{

public:

MatAlgebra() { }

~MatAlgebra() { }

void ReadData(double **,double **);

void MatAdd(bool,double **,double **,double **);
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void MatInverse(double **,double **);

void MatMultiply(double **,double **,double **);

};

void MatAlgebra::ReadData(double **a,double **b)

{

int i,j;

ifstream InFile("Code2F.in");

for (i=1;i<=N;i++)

for (j=1;j<=N;j++)

InFile >> a[i][j];

for (i=1;i<=N;i++)

for (j=1;j<=N;j++)

InFile >> b[i][j];

InFile.close();

}

void MatAlgebra::MatAdd(bool flag,double **c,double

**a,double **b)

{

int i,j,k;

for (i=1;i<=N;i++)

for (j=1;j<=N;j++)

c[i][j]=((flag)?a[i][j]+b[i][j]:a[i][j]-b[i][j]);

}

void MatAlgebra::MatMultiply(double **c,double **a,double

**b)

{
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int i,j,k;

for (i=1;i<=N;i++)

for (j=1;j<=N;j++)

{

c[i][j]=0;

for (k=1;k<=N;k++)

c[i][j] += a[i][k]*b[k][j];

}

}

void MatAlgebra::MatInverse(double **x,double **a)

{

int i,j,k;

double Sum,m;

double **b,**q;

b=new double *[N+1];

q=new double *[N+1];

for (i=0;i<=N;i++)

{

b[i]=new double [N+1];

q[i]=new double [N+1];

}

for (i=1;i<=N;i++)

for (j=1;j<=N;j++)

{

b[i][j]=0;

q[i][j]=a[i][j];

if (i==j)

b[i][j]=1;
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}

// Perform row operations

for (k=1;k<=N-1;k++)

for (i=k+1;i<=N;i++)

{

m=q[i][k]/q[k][k];

for (j=1;j<=N;j++)

{

q[i][j]-=m*q[k][j];

b[i][j]-=m*b[k][j];

}

}

// Perform back substitution

for (i=N;i>=1;i--)

for (j=1;j<=N;j++)

{

Sum=0;

x[i][j]=0;

for (k=i+1;k<=N;k++)

Sum += q[i][k]*x[k][j];

x[i][j]=(b[i][j]-Sum)/q[i][i];

}

for (i=0;i<=N;i++)

delete b[i],q[i];

delete b,q;

}
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int main()

{

int i,j;

double **A,**B;

double **P,**Q,**R,**S,**T,**U,**V,**Z;

MatAlgebra g;

A=new double *[N+1];

B=new double *[N+1];

P=new double *[N+1];

Q=new double *[N+1];

R=new double *[N+1];

S=new double *[N+1];

T=new double *[N+1];

U=new double *[N+1];

V=new double *[N+1];

Z=new double *[N+1];

for (i=0;i<=N;i++)

{

A[i]=new double [N+1];

B[i]=new double [N+1];

P[i]=new double [N+1];

Q[i]=new double [N+1];

R[i]=new double [N+1];

S[i]=new double [N+1];

T[i]=new double [N+1];

U[i]=new double [N+1];

V[i]=new double [N+1];

Z[i]=new double [N+1];
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}

cout.setf(ios::fixed);

cout.precision(12);

g.ReadData(A,B);

g.MatMultiply(P,A,A);

g.MatInverse(Q,B);

g.MatInverse(R,A);

g.MatMultiply(U,P,Q);

g.MatMultiply(S,R,B);

g.MatMultiply(T,A,B);

g.MatAdd(1,V,U,S);

g.MatAdd(0,Z,V,T);

for (i=1;i<=N;i++)

{

for (j=1;j<=N;j++)

cout << Z[i][j] << " ";

cout << endl;

}

for (i=0;i<=N;i++)

delete A[i],B[i],P[i],Q[i],R[i],S[i],T[i],U[i],V[i],Z[i];

delete A,B,P,Q,R,S,T,U,V,Z;

return 0;

}

�èÛ¼ ��{9�Code2F.in�Ér (̀#Qæ¼l�ü< �©��'a\O�s� ��H��.

5 -2 3

4 7 -1

3 4 8
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-4 8 1

6 -2 7

4 2 5
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