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int

{

main ()

int al, a2;
std::cin >> al >> a2;
Swap(al, a2);

std::cout << al << "," << a2 << std::

double bl, b2;
std ::cin >> bl >> b2;
Swap(bl, b2);

std::cout << bl << "," << b2 <<

char cl, c¢2;
std::cin >> cl >> c¢2;
Swap(cl, c¢2);

std :: coutemc< K" , "—caag2—<< stdf: :

return 0;

[ A i8]
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[$¢7:]

std ::

endl;

endl ;

endl ;
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TSWAP

main.cpp
#include <iostream>

template <class T>
void Swap(T & a, T & b)
{

T temp = a;

a =b;

b

temp;

int main()

int al, a2;

std::cin >> al >> a2;
Swap(al, a2);

std ::cout << al << ",

double bl, b2;
std ::cin >> bl >> b2;
Swap(bl, b2);
std :: cout << bl << ",

char cl, c2;

std ::cin >> ¢l >> c2;
Swap<char>(cl, c2);
std ::cout << ¢l << ",

return 0;

lemeemmpp Pemedecemniret

" << b2 << std

" << €2 <« std

::endl;

:rendl;

::endl;
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2 TSort
[Hhik]

AR R AL BRI A HEP A o I AT R R AR

int main()

{
const int LEN = 5;
int type;
while (std::cin >> type)
{
switch (type)
{
case 0:
{
int al[LEN];
Input<int >(al, LEN); Sort<int>(al, LEN); Output<int>(al, LEN);
break ;
}
case 1:
{
char a2[LEN];
Input (a2, LEN); Sort(a2, LEN); Output(a2, LEN);
break;
}
case 2:
{
double a3 [LEN];
Input(a3, LEN); Sort(a3, LEN); Output(a3, LEN);
break ;
}
}
}
return O0;
}
L Atk ]

i AL Z2 IR

TN WIAT, BATEREL type(0. 1. 2). SR ATNHINEALN 5 U0,

o Hidiid
XA, AR AT, AT RE S
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o
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2 TSORT

main.cpp
#include <iostream>

template <class T>

void Input(T *array, int n)

{
for (int i = 0; i < n; i++)
{

std::cin >> array|[i];

template <class T>
void Sort (T *array, int n)
{
for (int i = 0; i < n — 1; i++)
{
for (int Lji.=llL A5 jl=n; j41)
{
if (array[i] > array[j])
{
T temp;
temp = array [1i];
] = array[j];

array [ i
array [j] = temp;

template <class T>
void Output(const T *array, int n)
{
for (int i = 0; i < n; i++)
{
std ::cout << array[i];
if (i>=n—1)
std :: cout << std::endl;
else

std::cout << ", ";

int main()
{
const int LEN = 5;
int type;
while (std::cin >> type)

{
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2 TSORT

switch (type)

{

case O0:

{
int al[LEN];
Input<int>(al, LEN); Sort<int>(al, LEN); Output<int>(al, LEN);
break;

}

case 1:

{
char a2[LEN];
Input (a2, LEN); Sort(a2, LEN); Output(a2, LEN);
break;

}

case 2:

{
double a3 [LEN];
Input (a3, LEN); Sort(a3, LEN); Output(a3, LEN);
break

}

}
}
return 0;
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3 TSearch
[Hhik]

PO AR BE R, SCEUE— 45 € BB AR 3R 40 8 B R ATAE
Mo/ NI bR, WSRARAAE, Hid-1

int main()

{

int n;
std::cin >> n;
int *nValues = new int[n];
for (int i = 0; i < n; i++)
{

std::cin >> nValues[i];
}
int d;
std::cin >> d;
std :: cout << Search(nValues, n, d) << std::endl;
delete [] nValues;

double f;
std::cin >> n;
double *dValues = new double[n];
for (int i = 0;71 < nj; i++)
{
std ::cin >> dValues|[i];
}
std ::cin >> f;
std ::cout << Search(dValues, n, f) << std::endl;
delete [] - dValues;

std::cin >> n;
char *cValues = new char[n];
for (int i = 0; i < n; i++)
{
std::cin >> cValues[i];
}
char c;
std::cin >> c;
std :: cout << Search(cValues, n, c¢) << std::endl;
delete [] cValues;

return O0;

[ AfHiiE]

A=A, RS AT
B TR nl, B TATE nl DR, AT AR n

oo

URRATAE Wl i B AE KL



3 TSEARCH

SR ATHR n2, 0 TATR n2 MERAEL, BT ERTE R
B ATEE 03, AR 03 NFAF, A ATRERTAT

o g
PR, WREREER A, WS/ MR (PR 0 ITHRIT), A M4 -1,

L A LB
7
1125810 13
8
5
~1.0 1.1 1.2 1000.10101 8.9
3.5
4
BJFU
]
Eotiigagil)]
4
-1
-1
[#¢75]
o A AR R 25

template <class T>

int Search(const T * array, int arraylLen, const T & value)
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3 TSEARCH

main.cpp

#include <iostream>

template <class T>

int Search(const T * array,

{

for (int i = 0; i < arrayLen; i++)

{
if (array[i] = value)

return 1i;

return —1;

int main()

{

int n;
std::cin >> n;
int *nValues = new int[n];
for (int i = 0; i< n; i++)
{

std::cin >> nValues[i];
}
int d;
std :: cin >> d;

std ::cout << Search(nValues, n, d) << std::endl;

delete [] nValues;

double f;
std::cin >> n;
double *dValues = new double[n];
for (int i = 0; i < n; i++)
{
std::cin >> dValues[i];

}

std::cin >> f;

std ::cout << Search(dValues, n, f) << std::endl;

delete [] dValues;

std::cin >> n;
char *cValues = new char[n];
for (int i = 0; i < n; i++)
{

std::cin >> cValues[i];
}
char c;

std::cin >> c;

std :: cout << Search(cValues, n, c¢) << std::endl;

10

int arrayLen, const T & value)
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delete [] cValues;

return 0;

11
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4 TVector3
[H#iA]

¥ xs— RS (Vector), ER BT :

template<typename T>

class Vector

{
private:

Tx, vy, z;
bs

SER Vector, I H DA BRI i

int main()

{
double a, b, c;
std::cin >> a >> b >> c¢;
Vector<double> vl(a, b, c¢), v2(vl), v3, v4;
double d;
std ::cin >> d;
vi =d * vl + v2;
std ::cout << v4 <<std::endl;
Vector<double>  v;
std:: cin >> v;
int flag = (v4d = v);
std :: cout << flag << std::endl;
return O0;

}

L A A ]

ARG

44 ]

DL

LA A eI
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4 TVECTOR3

main.cpp

#include <iostream>

template<typename
class Vector
{
public:
Vector ()
{
X =y =z
}
Vector (T a, T
{
this—x =
this—>y =
this—z =

™
= 0.0;
b, T ¢)
a;
b;
G

Vector (const Vector & v)

{
this—>x =
this—y
this—z

Il

. Xh

Viy

V.2

friend std::istream & operator >> (std::istream & in, Vector<I> & cnt)

{

in >> cnt.
in"=>“¢hty,
in >> cnt.

return in;

X5
Y

Z3

friend std::ostream & operator<<(std::ostream & out, const Vector<I> & cnt)

{

out << cnt.x << " " << cnt.y << "

return out;

friend Vector<I> operator*(double a, const Vector<I> & cnt)

{

Vector<I> result;
result .x = a*cnt.x;
result.y = a * cnt.y;
result.z = a * cnt.z;

return result;

Vector<I> operator+(const Vector<I> & cnt)

" << cnt.z;
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Vector<I> result ;

result .x = this—>x + cnt.x;
result .y = this—>y + cnt.y;
result.z = this—>z + cnt.z;

return result;

int operator==(const Vector<I> & cnt)

double epsison = 0.000001;

if (abs(x — cnt.x) > epsison)return

if (abs(y — cnt.y) > epsison)return

if (abs(z — cnt.z) > epsison)return
return 1;
}
private:
Tx, vy, z;

iE

int main()

{
double a, b, c¢;

std::cin >> a >> b >> c;

Vector<double> vl(a, b, ¢), v2(vl), v3,

double d;
std ::cin >> d;
vi =d * vl + v2;

std :: cout << v4 <<std::endl;

Vector<double> v;
std::cin >> v;

int flag = (v4 = v);
std ::cout << flag << std::endl;

return 0;

15
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5 TStack
[Hhik]

S Stack ZEBHIFINAIX— AR

template<class T,

class Stack

{
private:
T array[SIZE];
int top;
public:
Stack () ;
void Push(const T & );
T Pop();
void Clear () ;
const T & Top() const;
bool Empty() const;
bool Full() const;
int Size();
};
int main ()
{

int SIZE = 20>

[/RCA R T AR ORI OC &R

[/ BT E (BT AR)

VR S IR R
WPIE VN

[/ T I & %

[/ R =
1V T 0

/] A 2 T A

£/ 3R 15 1R

/ /1B 48] 24 H B T O0E A 2L

Stack<int , 10> intStack;

int fof;
cin >> n; //n<=10
for (int i = 0; i < n;
{
int temp;

cin >> temp;

i++)

intStack . Push(temp) ;

for (int i = 0; i < n;

i++)

cout << intStack.Top() << " ";

intStack .Pop() ;

}

cout<<endl;

if (intStack .Empty())

cout<<"Now, intStack is empty."<<endl;

Stack<string ,5> stringStack;
stringStack . Push("0One") ;
stringStack . Push("Two");
stringStack .Push("Three");
stringStack .Push("Four");

16



46

47

48

49

50

51

52

53

5 TSTACK

stringStack . Push("Five");

cout<<"There are "<<stringStack.Size()<<" elements in stringStack."<<endl;

stringStack . Clear () ;
if (stringStack .Empty())

cout<<"Now, there are no elements in stringStack"<<endl;

return O0;

[ AfHiiE]
SR

i g
T B

Ui A FEB]

w N = W

ORI

321
Now, intStack is empty.

There are 5 elements in stringStack.

Now, there are no elements in stringStack

[#E7:]
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5 TSTACK

main.cpp

#include<iostream>

using namespace std;

template<class T, int SIZE = 20>

class Stack

{
private:
T array[SIZE]; [/ECE, R T AR B ot
int top; [/ AT E (BCHL R AR )
public:
Stack () ; [/ 5k KA, b Ak Ak
void Push(const T & ); //JC % A#E
T Pop(); // B ot 2 Bk
void Clear () ; /] B E =
const T & Top() consty. ./ /il AL T 50 &
bool Empty() const; VoL s - T R
bool Full() const; /[ AR vk T
int Size(); / /R TE 24 fi AR T & A
}s

template<class T, int SIZE>
Stack<T,SIZE >::Stack() : top(—1){}

template<class T, int SIZE>
void Stack<T,SIZE>::Push(const T &item)

{
if (!Full()) array[++top] = item;

template<class T, int SIZE>
T Stack<T,SIZE>::Pop()
{
if (!Empty()) return array[top——];
1

else exit(1);

template<class T, int SIZE>
void Stack<T,SIZE>::Clear(){ top = —1; }

template<class T, int SIZE>
const T & Stack<T,SIZE>::Top() const

{
if (!Empty()) return array[top];
1

else exit(1);

template<class T, int SIZE>
bool Stack<T,SIZE>::Empty() const { return top =— —1; }

18
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5 TSTACK

template<class T, int SIZE>

bool Stack<T,SIZE>::Full() const { return top = SIZE-—1; }

template<class T, int SIZE>
int Stack<T,SIZE>::Size() { return top+1; }

int main()

{

Stack<int , 10> intStack

int n;
cin >> n; //n<=10
for (int i = 0; i < n;
{
int temp;
cin >> temp;
intStack . Push(temp)

for (int i = 0; i < n;

cout << intStack.Top() << " ";

intStack .Pop() ;

}

cout<<endl;

if (intStack .Empty())

cout<<"Now, dintStack is empty."<<endl;

Stack<string,5> stringStack;

)

i++)

)

i4++)

stringStack . Push("0One");

stringStack . Push("Two") ;

stringStack . Push
stringStack . Push

"Four"
stringStack . Push e"

"Fiv

(
(
(
(

!

) o

"Three") ;

) .

I
k]

cout<<"There are "<<stringStack.Size()<<" elements in stringStack."<<endl;

stringStack . Clear () ;
if (stringStack .Empty () )

cout<<"Now, there are no elements in stringStack'"<<endl;

return 0;

19
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6 TList
[H4A]

Beit— - SIS, SRS

template <class T>
class List{
private:

T data;

List * next;

List * tail;

List * head;
public:

List () : next (NULL)

{

[/ 1 B R — A AR
/] 36 18 3k g R

/1l

head =

tail = this;

}

List (T newnode) : data(newnode) ,next (NULL)

{}
void Append(T node) ;

bool Insert (T node, T posnode);
A B YR [l truey 50 false

void DeleteNode (T node);

void DeleteList () ;

void DisplayList () ;

/1l

I
PRI S5 32
int main()
{
List<int> list1l;
list1l .Append(1);
list1l.DeleteNode (1) ;
list1l .Append(2);
list1.Append(3);
list1l .Append(4);
listl.Insert (10,2);
list1l .Append(5);
list1.Append(3);
list1l .Append(3);
list1l.DisplayList ();
list1l .DeleteNode(3);
list1l.DisplayList ()
listl.DeleteList () ;
listl.DisplayList () ;

)

List<char> list2;
list2 . Append('A")
list2 .Append('B');
list2 . Append('C")

)

)

WECE-E D=

A TS0 S

/] AE 45 fposnode 5 — R H B G T i@ A BT 450, I

/)W A, T AT B 2 A T Y A T I B

) B R A R
/] B i 3

S AN A R 5L RS, SRS B AR B B main () ek RO AR SE A AR
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list2 . Append (

list2 . Insert ( B
list2 .Insert('F','D’
list2 . Append ('

list2 . Append (

list2 . Append ('
list2 . DisplayLis
list2 .DeleteNode
list2 . DisplayLis
list2 . DeleteList
list2 . DisplayLis

+ o~ Nt~ ~—

return O0;

L A fiiig ]
7o

i Hidiid
S B

Ui A FEB]
7

ORI

21034533
21045

ABECDFGGG
ABECDF

(#7131

(1) Append pRECEFEEER BT (BD tail Fgmig4han) SIS IN— BT 80, FEI tail $85H4 281k
(2) 7 Insert pREL, FEHEIE| posnode, FILEE X—A454HF510 posnode; SRJEHTE—A45
R ORGSR /2 node) s WAR posnode i Ja— P45, AR SEFTF LB tail $55-, B
M EAR BT AT EE N tail F55t.

(3) 7 DeleteNode pRExH, FFEPAME454T find,pre, Hd find 451 pre 1 next, % find 5
R EE S TETEIR Y, WERFFEMBRN G — 1A, TEB tail #85t, MIER find, )5
find=NULL; RN &G4, 1 find f8mpygs faER b gk, MER find, find $5m)

pre i next; UREALEIMERALE A, WAL T 4550 pre =find; find=find->next
(4) 7£ DeleteList s, MSKTEFRFEM R AEE mONEER h o B ok, SRAREHHIRN BT, SR

% (delete) ZrESMILE S . )5 tail Fil head 5[ [HE—1>, next #8475 NULL,

21
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(5) fE DisplayList s, MKEREREE .
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6 TLIST

main.cpp

#include <iostream>

using namespace std;

template <class T>
class List{
private:
T data;
List * next;
List * tail; [/ 48 W i JE A R
List * head; E AL E DS
public:
List () : next (NULL) [/ 3 Sk 25 R
{
head = tail = this;
}
List (T newnode):data(newnode) ,next (NULL) /[ ¥ ¥ B 4 s
{
void Append(T node) ; VIEE =R TR IR =
bool Insert (T node, T posnode); [/ HE4h moposnode 5 — Wk BUR S T AE O BT 45 s,
A PR [ true, A W false

void DeleteNode (T node); [/ B 45 s R T BB 2 A A B 4 AR N R
void DeleteList (); (] 5% B A i R
void DisplayList () ; /5o i 2R

template <class T>
void List<T>::Append (T node)
{
tail—>next = new List (node);

tail = tail—next;

template <class T>
bool List<T>::Insert (T node, T posnode)
{
for (List * find = head—>next; find != NULL; find = find—>next)
if (find—>data = posnode) E % NN R A
{
List * temp = new List (node);
if (find—>next = NULL) //posnode J& &g Jg — 45w, Bb R & ek
tail

temp—>next = NULL;
find—>next = tail = temp;
return true;
belse{ [/ RAR AN A, SR R S R
A tail
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6 TLIST

temp—>next = find—>next;
find—next = temp;

return true;

}

return false;

template <class T>
void List<T>::DeleteNode (T node)
{
List * find = head—>next, * pre = head;
while (find 1= NULL)
{
if (find—>data = node)

{

if (find—>nexts==NULL) L/ B 1Y 2

{

pre—>next = NULL;

tail = pre;
delete find;
find = NULL;
Yelse{ eSS

pre—>next = find—>next;
delete find;
find = pre—>next;
¥
Yelse { /R R e i 5
pre = find;
find = find—>next;

template <class T>
void List<T>::DeleteList ()
{
List * current = head—>next;
List * temp;
while (current != NULL)
{
temp = current;
head—>next = current—next;
current = current—next;
delete temp;
}
tail = head;
head—>next = NULL;

24
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6 TLIST

template <class T>

void List<T>::DisplayList ()

{

for (List * temp = head—>next; temp != NULL; temp = temp—>next)
cout<<temp—>data<<"

cout<<endl;

int main ()

{

List<int> listl;
list1.Append(1);

list1l.DeleteNode(1);

list1l .Append(2);
list1.Append(3);
list1 .Append(4) ;

list1l.Insert(10,2);

list1.Append(5);
list1.Append(3);
list1.Append(3);
listl.DisplayLis
list1l .DeleteNode
listl . DisplaylLis
list1l.DeleteList
list1l.DisplayLis

List<char> list2
list2 . Append ('A’
list2 . Append('B
list2 . Append('C
list2 . Append('D
list2 . Insert ('E’
list2 .Insert ('F
list2 . Append('G
list2 . Append('G
list2 . Append('G'
list2 .DisplayLis
list2 .DeleteNode
list2 . DisplayLis
list2 . DeleteList
list2 . DisplayLis

return O0;
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7 TCOMPLEX

7 TComplex
[fiiid]

BRI Complex A5 SRR, SRR N SERRA YT J5 AR o 58 X RRAR
2K, e E

int main()

{
int ir, ii;
cin >> ir >> ii;
Complex<int> cil (ir, ii);
Complex<int> ci2 (2, 3);
Complex<int> ci = cil + ci2;
cout << ci.Mag() << endl;
double dr, di;
cin >> dr >> di;
Complex<double> cd(dr, di);
cout << setiosflags (ios:: fixed) << setprecision(2);
cout << cd.Mag() << endl;
return -0;

}
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7 TCOMPLEX

main.cpp

#include<iostream>
#include<iomanip>
#include <cmath>

using namespace std;

template<class T>
class Complex
{
private:
T real, image;
public:
Complex (T real, T image)
{
this—>real = real;

this—>image = image;

T Mag() const

{

double res = real*real + image*image;

return T(sqrt(res));

Complex<T> operator+(const Complex<T> c)

{

return Complex<I>(real+c.real , image+c

int main ()

int ir, ii;

cin >> ir >> ii;
Complex<int> cil (ir, ii);
Complex<int> ci2 (2, 3);
Complex<int> ci = cil + ci2;
cout << ci.Mag() << endl;

double dr, di;
cin >> dr >> di;
Complex<double> cd(dr, di);

.image) ;

cout << setiosflags(ios::fixed) << setprecision (2)

cout << cd.Mag() << endl;

return O0;
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8 TMyQueue

ik
W1 MyQueue ZE5HR, FAARULITANT -

template <typename T> class MyQueue; // Hi & 7= 1H
template <typename T> std::ostream& operator<<(std::ostreamé&, const MyQueue<T>&);

template <typename T>

class Queueltem

{

public:
Queueltem (const T &t) :item(t), next(0)
{}

private:
T item; //value stored-in this element

Queueltem *next; // pointer-to mnext ¢lement in the MyQueue

friend class MyQueue<T>;// ki %
/8 AR 0 R B i<<iE B AT A A R AL, BB B <<ET<Type>
friend ostream & operator<< <T> (ostream & os, const MyQueue<I> & q);

s

template <typename T>
class MyQueue
{
public:
MyQueue() : head(0), tail (0) {} // Empty MyQueue

MyQueue(const MyQueue &Q) / /% DI ¥ 1t b8 %5
:head (0), tail (0)
{ CopyElements(Q); };

~MyQueue() { Destroy(); }

MyQueue & operator=(const MyQueue &);

// return element from head of MyQueue
T & Front() { return head—>item; }
const T & Front() const { return head—>item; }
void Push(const T &); //add element to back of MyQueue
void Pop(); // remove element from head of MyQueue
bool Empty() const { return head =— 0; }
void Display () const;
private:
Queueltem<T> *head;
Queueltem<T> *tail;
void Destroy(); //delete all the elements
void CopyElements(const MyQueue &);
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friend ostream & operator<< <T> (ostream & os, const MyQueue<I> & q);

b

SEPUX A B R, SRS B AR B i) main() eR 00X — AR

int main ()

{
MyQueue<int> qi;
qi.Push(1);
qi.Push
qi.Push
qi.Push
qi.Push
qi.Pop();
qi.Display () ;
cout<<"\n";
cout<<qi;
cout<<endl;

MyQueue<int> qi2 (qi) ;
qi2 . Display () ;
cout<<endl;

MyQueue<int > qi3}
qi3 = qi;
cout<<qid;

return 0;
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8 TMYQUEUE

main.cpp

#include <iostream>

using namespace std;

template <typename T> class MyQueue; // ] & = ]

template <typename T> std::ostream & operator<<(std

I

template <typename T>

class Queueltem

{

public:

Queueltem (const T &t) :item(t), next(0)

{3

private:

s

T item; //value stored in this element

Queueltem~*next;// pointer-to mnext element’ in the MyQueue

friend class MyQueue<I>;// ) j& 2
/ /38 3 A 5T ek B B <<is BT R R B, BE << i <Type>
friend ostream & operator<< <T> (ostream & os, const MyQueue<I> & q);

template <typename T>

class MyQueue

{

public:

MyQueue () : head(0), tail (0) {} // Empty MyQueue

MyQueue( const MyQueue &Q) //# DI ¥ it o5 %%
thead (0), tail(0)
{ CopyElements(Q); };

~MyQueue() { Destroy(); }
MyQueue & operator=(const MyQueue &);

// return element from head of MyQueue

T & Front () { return head—>item; }

const T & Front() const { return head—item; }

void Push(const T &); //add element to back of MyQueue
void Pop(); // remove element from head of MyQueue
bool Empty() const { return head = 0; }

void Display () const;

private:

Queueltem<T> *head;

Queueltem<T> *tail;

void Destroy(); //delete all the elements
void CopyElements(const MyQueue &);
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8§ TMYQUEUE

// BE B R TC BR 4L

friend ostream & operator<< <T> (ostream & os, const MyQueue<I> & q);

iE

template<typename T>
void MyQueue<T>::Destroy ()
{
while (! Empty () )
Pop () ;

template<typename T>
void MyQueue<I'>::Pop ()

{
Queueltem<T> * p = head;
head = head—next;
delete p;

}

template<typename T>
void MyQueue<T>::Push(const T & val)
{
Queueltem<T> * pt = new Queueltem<T>(val);
if (Empty () )
head = tail = pt;
else{
tail —next = pt;
tail = pt;

template<typename T>

void MyQueue<T>::CopyElements(const MyQueue<I> &orig)

{

for (Queueltem<T> * pt = orig.head; pt; pt = pt—>next)

Push (pt—>item) ;

template<typename T>

MyQueue<T> & MyQueue<T>::operator=(const MyQueue<I> & orig)

{
for (Queueltem<T> * pt = orig.head; pt; pt = pt—>next)
Push (pt—>item) ;
return *this;
}

template<typename T>
void MyQueue<T>::Display () const

{
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for (Queueltem<T> * pt = head; pt; pt = pt—>next)
cout<<pt—item<<" ";

template<typename T>

ostream & operator<<(ostream & os, const MyQueue<I> & q)

{
os<<"< "y
Queueltem<T> * p;
for(p = q.head; p; p = p—next)
os<<p—>item<<" ";
os<<">";

return os;

int main()

MyQueue<int> qi;
qi.Push(1);
qi.Push
qi . Push
qi.Push
qi . Push
qi.Pop();
qi.Display () ;
cout<<"\n";
cout<<qi;
cout<<endl;

MyQueue<int> qi2(qi);
qi2 . Display () ;
cout<<endl;

MyQueue<int> qi3;
qi3 = qi;

cout<<qil;

return 0;
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