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1. (20 points) fEE —{E C** f2(EEZHYAELEY (rational number) #5751 class Rational » {51588
HIHNEENEF
(a) Rational r(4, 8); (b) Rational s(r); (c) Rational t(-10); (d) Rational u(6.25);
2= class Rational Zf# k=t (constructors) A EZR/ I °
(a) Rational(cons int =0, const int =1);
(b) Rational(const Rational&);
(c) Rational(const short &); (7] (a) #Y default value E4 - )
(d) Rational(const double &);

2. (10 points) fiaz—{E C™ F2FGEEE HFHITH (queue) I8 FH%E(R7#%EZR (double-linked list) B {F » HETHS
(node) 71| class Node {551 (queue) &7 class Queue B/ M HEIEZL T -

class Node { class Queue { public:
private: private: Queue();
int data; Node *head; ~Queue();
Node *prev; Node *tail; void enqueue(int);
Node *next; }; int dequeue();
int first(); };

55t class Queue ity =t (destructor) FVREEES (B2 & —E{T 5 W fEfEs - S BT 5 IR FTA &R
TSR © IRAT 8 AR & = (member functions) - )
Queue:: ~Queue() {
while (head '= NULL) this->dequeue(); }

3. (20 points) [2]& 52/ NE -

(a) BB AR class Node FI{FFI#H5 class Queue HYEFE @ #FH 5 AR (class
template) -

(b) fEescA—{EZ24= 3551 class Student » {12255 —([ C** FESAVIEAEHBER A B EENIEER » E(H
HEMNBRAEFEZC AL ticket_line » {51 () /NEAYEMR - AfarzoriE(# ticket_line?

(c) FR—{EE2A R (student object) Fy 40 {Efiz T4l (bytes) » FEARA T Z] ticket_line Y
BARA 120 {EE2E - BEEFA8EE ticket_line A2/ ME(LT4H? BERRIRA 2/ E(LT4H?

(@)

EREIEAIER - AR -
template <class T> template <class T>
class Node { class Queue {

private: private:
T data; Node<T> *head,;
Node *prev; Node<T> *tail;
Node *next; }; public:
Queue();
~Queue();

void enqueue(T);
T dequeue();
T first(); };
(b) P58 ticket_line HYE & Ky
Queue<Student> tickent_line;
(c) P52y ticket_line A RIEETRHEIE (node pointer) » FHEFEIRE 4 {E{izyTaH - Frll ticket_line 4t
A 8 {Efrocal - BERMA 120 1524 » BES A —EETRRR - SEERE —E2EER 40



4.
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{EL TCAHAT A (515 8 (& {Iﬁi’fnéﬂ NIt —(EERA 48 (Efr T4l » 120 fir224:4 120 {EERS - &y 5760
firoedh 5 BEFR LA S 2 ERYEC IR AG ZE I ticket_line FVECIRAGZERE » A DAREILZ 5760+8 = 5768 [
fizyeél -

(30 points) {25 —{E C** F2EESHYELEIEE (integer stack) #E71] class Stack » &8y int m F—{#%&
DL R B Stack s, t BB - 405 class Stack #YEAFER (application program) H %%%EL
& (overloaded operators) fYEffi7=t (arithmetic expression) » &5 T E#EEENERNE (BT
H& L AFEERNEE )

(@ —s /I [E|{EF0 s K2 [ (reversed) AyHEE ;

(b) s+m /I REEEEG m AR s HYBEER o G (O] {E R EEAS SR A AR

(c) m+s /] RFEEE m AR s HYEED - W [Ol{E R R4S R AT HEE:

(d) s-m /I s s PFTEREE m TR MER I@T%ﬁyﬁ%m%fﬁéﬁf%

(e) s+t /I s Al t iEHEBAYTTREBUE—IE - s AYITERAE [ » tHTEE L S WEHEZHEE: |

() st /GRS t TR TBAEHER s T AREZITRIE s TR | WE{ERoTREAHE

(a) Stack operator-(void) const;

(b) Stack operator+(const int &) const;

(c) friend Stack operator+(const int &, const Stack &) const;

(d) Stack operator-(const int &) const;

(e) Stack operator+(const Stack &) const;

(f) Stack operator-(const Stack &) const;

(20 points) {Ezs5 EE/ (vehicle) FYPE 5348 (hierarchical classification) #1 T [& 77~ ¢

truck car

| trailer || pickup | | sedan || van |

() Lo HRF e (vehicle) 73 Ry B (truck) FIZEEE (car) 5 P BRER#D AR 40 8% HL Bl AR (license, #8505
AAA-dddd > A BT FEE - d BEEE) ~ FHg (manufacture, ELA1ELfEg40 Ford, General Motor, Toyota,
Nissan, Honda, BMW, Mercedes Benz, Yulon) ~ HEgE(7 (year) o

(b) B Sy R ltdh e (trailer) FIELEE (pickup) + EHIEFCHKEHEHE (length) FITEE (width) ;

(c) MrsHE SR EE LR (usage) @ AIEHEEE ~ SRR ~ B2 s S EH S ECpREE S (weight » BT :
INTHE)

(d) & H Xy RyiEE (sedan) MIFFAYER (van) - L ELSEEC R R PEEE (displacement) ;

(e) FEEEZECERZ/DFTHL (door) ; AT BB R0 8 20 Te e N (passenger)

I P e 7y SR E R Y C™F F2EE S VRS (inheritance classes) » 55 HAAA RIREEFIK A

(private and protected data member) - (27 * /R A2 FHRE H HHYBE S E B RITECE R B R A4TE <)

class Vehicle { class Trailer: public Truck {
private: private:
char * license; char * usage;
char * manufacture; public:
int year; e
public: k;
h class Pickup: public Truck {
private:

class Truck: public Vehicle { float weight;



private:
float length;
float width;
public:

|8

class Car: public Vehicle {
private:
float displacement;
public:

|8

33
public:

h

class Sedan: public Car {
private:
int door;
public:

h

class Van: public Car {
private:
int passenger;
public:

h



