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Problem 1 [20%, each 2%]
Given the program below in C. Please trace the program and fill the 1-1~1-10 blanks with

the printf output of each statement.

#include <stdio.h>
#include <string.h>
typedef enum {dog, cat, lion=4, tiger, monkey, hippo, giraffe} animal;

void fl(int a, int b)({
printf ("%d\n", la&&b) ; /* Problem 1-1 */
printf ("%d\n", ~a&b) ; /* Problem 1-2 */

}

void £2() {
animal a = cat + hippo;

printf ("%d\n", a); /* Problem 1-3 */
}
void £3(int num) {

int k;

k = (num>1 ? (num <=10 ? 100 : 200): 300);

printf ("sd\n", ++k); /* Problem 1-4 * /
}

void f4 (int num) {
float £=1.0;
for (int i=1; i<=num; i++)
f o*x= 1i;

printf("%.2f\n", £); /* Problem 1-5 * /[
}
void £5(char *sl, char*s2) {
char stri[g80]="", str2[l="a"; int i=0;
while (* (s1+i)<=*(s2+1) && strlen(strl)<80){
i++;
strncat (strl, str2, 1);
printf ("%$s\n", strl); /* Problem 1-6 */

void f6({int x[], int size){
int sum=0;
for (int i=0; i<size; i++) {
switch ((animal) x[i] + 3) {
case dog: sum+=3;
break;
case cat: sum+=3;
break;
case lion: sum+=4;
case tiger: sum+=4;

break;
default: sum+=1;
break;
}
printf ("$d\n", sum); i*
}
void £7(int all, int pl, int *p2) {
a[0] = 5;
Ppl= *p2+1;
*p2 = 1;
}
int £8(int n) {
i (B & 2)

return n;
return £8(n-1) + f£8(n-2);

}

int main(int argc, char *argv[]) {
int all={1,2,3,4}:

char sl2] [12]={"problem", "programmer" } ;
£1(16,8);
£20);
3(5);
£4 (5);
£5(s[0], s[11);
f6(a, 4);
£7(a, alll, &al2]);
printf("$d\n", alo0]); /*
printf ("sd\n", alll); e
printf ("sd\n", £8(6)); /*

return 0;

Problem 1-7 */

Problem 1-8 */
Problem 1-9 * /
Problem 1-10 */

Problem Answer Problem Answer
1-1 1-2
1-3 1-4
1-5 1-6
1-7 1-8
1-9 1-10

Please copy the above answer table to your answer sheet.
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Problem 2 [15%, each 3%)] Problem 3 [20%, each 2%]

Please trace the following C program and answer problems 2-1~2-5 with the correct statements. Please trace the following C++ program and answer the std::cout outputs of each statement from
problems 3-1~3-10.

#include <stdio.h>
#include <string.h>

B RETEdE <Etalil. he #include <iostreams> int main() {
) using namespace std; Complex cl(1, 2);
cypedet stevet Limkdata | SR Wb | out << cl.getam() << endl;
*1link; // Problem 2-1 P prorna
h 101 ; e T
znirdziZTi][i]- public: Complex c2(3, 4);
| Tnkpars; ! Number () :a(7) {} c2.setB() ;
! int getA() {return a;} cout << c2.getSum() << endl;
, . int get() {return a;} /* Problem 3-2 */
f1(int d e
voﬂit k#uz ;}[4]) { int* getAaddress() {return &a;}
: e TR int setA(int v) {a = wv; Complex c3;
MY g N ={{l,1,1},{2,2,2},{1,1,2}}; } ( { } couﬁ << c3.getSum() << endl:
int b[] [31={{1,2,3},{2,3,4},{3,4,5}}; : -9 i

for (r=0; r<3; r++) { // matrix multiplication /* Problem 3-3 */

for (c=0; c<3; c++) { class Complex : public Number {

: // Problem 2-2 private: Complex *p;
for (k=0; k<3; k++) St *hj P = Gaaf00llq
! ! ublic: cout << p->getSum() << endl;
d = k] * ; Problem 2-3 P 7
} [ellr] += alc] [k /7 e Complex () { /* Problem 3-4 */
} setA(4);
printf("%d, ¥d, ¥d\n",d[0] [0],d[0] [1],d[0] [2]); // print out 6,9,12 b = new int(5); Complex c4;
) } c3.foo(ca);
Complex{int x, int y){ cout << c4.getSum() << endl;
setA(x) ; /* Problem 3-5 */

void f2(LinkData **topp, char* s) {

LinkData *x; b = new int(y);

. Complex c¢5;
x = (LinkData * ; Problem 2-4 } P ;
strnép;(x—>name)s 107 /" int *getB() {return b;} c5 = c5.foo(&c3, c4);
for(int i=0; i<;-'i++5 int get() {return blo0];} cout << c5.getSum() << endl;
! . void setB() {b = getRaddress() ; } /* Problem 3-5 */

for(int j=0; j<4; Jj++) void setB(int v) (b[0] = v;}

x->datal[i] [j]1 = 1i+7;
= (*topp) ; // Problem 2-5 . Number cé;
e — int getsum() { c6.setA(5);
! return getA() + *b; cout << c6.get() << endl;
} /* Problem 3-7 =/
int main() {
char *array[]={"dog“,"lion","hippo","giraffe"}; Complex *foo() { Complex c7;
LinkData a, *top= I return new Complex(6, 7); c7.setB(6);
! ! } cout << ¢7.get() << endl;

f1(a.data) ; /* Problem 3-8 */

for(int i=0;i<4; i++) vedd foolcomples: ke o

£2 (stop, arraylil); ¢ = Complex(8, 9); Number *g = new Number() ;
printf ("$s\n", top-s>link-s>name); // print out hippo } cout << g->get() << endl;
return 0 /* Problem 3-9 */
} ! Complex foo(Complex *cl, Complex &c2)
{ Number *r = new Complex(8, 9);
return Complex(cl->getA() + cout << r->get() << endl;
Pr()blem Answer c2.getA() s ¥ecl->getB() + *c2.getB()) ; /* Problem 3-10 */
2-1 ¥: return 0;
22 ' }
2-3
2-4
2-5

Please copy the above answer table to your answer sheet.
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Problem Answer Problem Answer
3-1 3-2
3-3 34
3-5 3-6
3-7 3-8
3-9 3-10

Please copy the above answer table to your answer sheet.

Problem 4 [15%, each 3%]

Please trace the following C++ program and answer problems 4-1~4-3 with the correct

statements. Please answer the std::cout outputs of each statement from problems 4-4~4-5.

#include <iostream>
using namespace std;
class N {
public:
N() :np (new int[5]1){}
/* Problem 4-1 */ ~N(){
/* Problem 4-2 */ np;
}
private:
int *np;
e

class NChild : public N{
public:
NChild () :N(),ncp (new int [1000]) {

~NChild () {
/* Problem 4-3 */ ncp;
}

private:
int * ncp;
¥z

class Fibonacci : public N {
public:
Fibonacci (int n) {
p = new int[n];
setFibonacci (n) ;

~Fibonacci() {delete [] p;}
int sumFibonacci (int n) {
int sum = 0;
for (int i = 0; 1 < n; i++)
sum += pli];
return sum;
}
void incrementFibonacc (int n) {
for (int i = 0; 1 < n; i++)
pli] += n;

private:
int *dp;
int *p;
void setFibeonacci (int n) {
if (n > 2){
plol = 1;
pll]l = 1;

for (int i = 2; i < n; i++){
plil = pli - 11 + pli - 2];
//cout << pli] << endl;

}
1
15

int main() {

for (int i = 0; 1 < 100; i++) {
N *p = new NChild;
delete p;

}

Fibonacci f£(5);
cout << f.sumFibonacci(5) << endl;
/* Problem 4-4 */

f.incrementFibonacc(2) ;
cout << f.sumFibonacci(5) << endl;

/% Problem 4-5 */

return 0;

Problem Answer
4-1
42
4.3
4-4
4-5

Please copy the above answer table to your answer sheet.

Problem 5 [21%, each 3%)]
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Consider a Poker game that has two players: “computer” and “human”. Suppose that the Poker
game uses 40 cards as shown in the above figure. Each card has a suit and a value. The codes for
the card suits are: {spade: 4, heart: 3, diamond: 2, club: 1}. The score of one card (CS) is defined
as CS = value*10 + the code of the card suit. For example, the score of “spade A” is
1*10+4=14; and the score of “diamond 9” is 9*10+3=93. The game deals 1..n cards to each
player. A player will win the game if the rank of cards held by the player is larger than that held

by the other. The rank of cards held by a player (PR) is defined as PR = %;cpiayer' cara CS;. For
example, if a player holds two cards “spade 9” and “diamond 87, then the rank (SR) of his/her
cards is 94+82=176. Please trace the following program and fill the 5-1~5-7 blanks with correct

Answers.

Problem Answer
5-1
5-2
5-3
5-4
5-5
5-6
5-7

Please copy the above answer table to your answer sheet.




#include <iostream>

#include <vector>

#include <string>

#include <sstream>

#include <map>

using namespace std;

class Card{

public:

Card(int value, string suit) {

this-> value = value;
this ; (1)

int getScore() {
map<string, int> suitCode =
{{"spade",4}, {"heart",3},
{"diamond", 2}, {"club",1}};
int score = +suitCode[suit]; //(2)
return score;

o
private:
int value;
string suit;
b
class Player {
public:
Player(){ }
int getRank() {
int rank=0;
for (int i=0; i<cards.size(); i++){
rank+= ;H(3)
}
return rank;
}

void addCard(Card *card) {
cards.push_back(card);

string play() {
stringstream ss1, ss2;
string s1, s2, result;
ssl<<human->getRank(); ssl>>sl;
ss2<<computer->getRank(); ss2>> s2;
result = "Player=" + s1
+ ", Computer=" + s2;
if ( ) /i(6)
result+=", Player Win.\n";
else if ( ) (T
result+=", Computer Win.\n";
else result+=", Push.\n";
return result;

}
private:
Player *human, *computer;
void init() {
human = new Player();
computer = new Player();
}
=
void testPokerGame() {
PokerGame game;
vector<Card*> inCards|
= {new Card(5,"spade"),
new Card(6,"spade")};
vector<Card*> inCards2
= {new Card(6,"spade"),
new Card(5,"spade"),
new Card(5,"heart"),
new Card(6,"heart")};
vector<Card*> inCards3
= {new Card(9,"spade"),
new Card(9,"club"),
new Card(8,"diamond"),

H new Card(8,"heart")};
private: game.deal(inCards1);
vector<Card*> cards; cout<<game.play();
¥ game.deal(inCards2);
class PokerGame { cout<<game.play();
public: game.deal(inCards3);
PokerGame() { } cout<<game.play();
void deal(vector <Card*> inCards) { }
init(); int main() {
for (int i=0; i<inCards.size(); i+=2){ testPokerGame();
human JH(4) return 0;
computer (5) 3
H
}
The output is:

Player=54, Computer=64, Computer Win.
Player=117, Computer=117, Push.
Player=176, Computer=174, Player Win.

Problem 6 [9%]
For the program of Problem 5:

(1) (2%) Please briefly describe the reason of the memory leak problem in the program,

(2) (2%) Please briefly describe how to fix the memory leak problem.

(3) (5%) Please copy below class diagram and complete the diagram by showing the attributes,

operations, and relationships of each class in the program.

Player Card

( ) -no: int

+ Player() h - suit: string

+ getScore(): int + Card(no: int, suit:string)

C ) + getRank()

N
PokerGame

- human: Player*
( )
+ PokerGame()
( )
+ deal(inCards: vector<Card*>): void
+ play(): void




