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Problem 1 [13%] [ 1-1, 1%] [ 1-2 ~ 1-5, each 3%)]
The following Python code is binary search function. The parameters of the function are
described as follows:

(a) data: a sorted list to be searched.

(b) left: the minimum index of the data.

(c) right: the maximum index of the data.

(d) key: the searching target.

The return value of the search function is the index of the key. If the key not in the data, the
return value is "-1".

def search(data, left, right, key):
mid = (left+right)//2
if data[mid]==key:
return mid
if left==right:
return -1
if data[mid]>key:
return search(data, left, mid, key)
else:
10 return search(data, mid, right, key)
11 | def f(x):
12 print(search([1, 5, 9, 14, 23, 26], 0, 5, X))

O o0 IO O K Wik —

(1) (1%) If £(5) is executed, what is the output?

(2) (3%) If f(5) is executed, please write the line numbers of the running sequence for this
code. (11,12,1,2,3,5, 3.4)

(3) (3%) If f(26) 1s executed, what kind of the error is reported while this code is running?

(4) (3%) If £(26) 1s executed, please fix the error of this code (Line 8 and Line 10), so that
the correct output should be 5.

(5) (3%) Assume the functionality of search() is correct. What is the output of the following
Python code f()?

def f():

data=[1, 5,9, 14, 23, 26]

my_dict={}

my_dict[9]=search(data, 0, 5, 9)
my_dict[1]=search(data, 0, 5, 1)
my_dict[14]=search(data, 0, 5, 14)
print(my_dict) # (1)(2%)
print(data[1:5:2]) # (11)(1%)
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Problem Answer

1-1
142
1-3
1-4

1-5-i

1-5-ii

Please copy the above answer table to your answer sheet
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%9F £6F (3) (3%) The following code is modified from the code of the above problem (1).

Problem 2 [12%] [ 2-1, 3%)] [ 2-2-i, 2-2-ii, each 3% [ 2-3-i, 1%, 2-3-ii, 2% é defﬁ.‘;"rfgcmn; (dafi)f 4=
if n>5: print(n,’ * ', end=
The following Python code will print the Fibonacci sequence. The output of £(8) is "0, 1, 1, 2, 3 3 n<=0?return 0
3,5,8,13,". 4 elif n==1 or n==2: data|n] =1
1  |def fibonacci(n): > elif data[n]==0:
b £ n<=0: 6 data[n] = fibonacci3(n-1, data)+fibonacci3(n-2, data)
s return 0 7 return data[n]
al elif n==1 or n==2: g def p(x)
S return 1 e plx):
. e 10 data = [0 for i in range(x+1)]
7 return fibonacci(n-1)+fibonacci(n-2) g fOI'llf{lbrange(_)é)(:. data)
o ibonacci3(i, data
0 |def f(x): 13
10 i=0
11 while i<x: y . (i) (1%) What is the output of p(8)?
g i)r:n:tiﬁlb onacci({), end=' ) (i1) (2%) Please compare fibonacci3 with Fibonacci function according to the computing

time and space.
(1) (3%) If £(8) is executed, how many times will fibonacci(4) be called?

(2) (6%) Please complete the following "Loop version” Python code of the Fibonacci Problem ATiSWer

function. The output of h(8) is "0, 1, 1, 2, 3, 5, 8, 13,". 71

(1) 3%) Line 4: 2-2-i

(i1) (3%) Line 5: 2-2-ii

2-3-1
1 |def fibonaccii(n): 2-3-i
_ .. N

§ 322[1][.—?1f0r Linznge(0,ntL] Please copy the above answer table to your answer sheet
4 for 1 in range( ,n+1): # (1)
5 data[i] = # (1)
6 return data
7
8 |def h(x):
9 data = fibonaccii(x)
10 for 1 in range(x):
11 print(data[i], end=", ")




#$3E H68 int f6(int x[3], int y[3][3]) {

int t=0, n=3;
Problem 3 [14%, each 2%)] for (int 1=0; i<n; i++)

Please trace the following C program and answer the output of each printf() statement for for (int j=0; j<n; j++)
— o [1*u T
problems 3-1~3-7. t+=x[1]*y[i][j];

return t;
}
#include <stdio.h>

#include <string.h> char* f7(char s1[], char s2[]) {
char s[20]="";
strncat(s, sl, 4);

int f1(int a, int b) {

return (af|'b) + (~a&b); strcat(s, s2);
} strnepy(sl, s, 10);
return sl;
float £2(int num) { }
float t = (float)num/2 + num%?2 + 1.0/num;
return t; , int main(int argc, char *argv[]) {
} int a[3][3]={{1,1,1},{2,2,2},{3.3,3} };
int b[3]={1, 2, 2};
int £3(){ char s1[]="Hello", s2[]="World!";
enum FOOD {fish=-1, eggs, meat=3, milk, bean};
return(eggs+milk)/2 > meat? fish: bean; printf("%d\n", f1(1, 2)); /* Problem 3-1 */
} printf("%3.1f\n", £2(5)); /* Problem 3-2 */
‘ printf("%d\n", £3()); /* Problem 3-3 5
int f4(int n) { printf("%d\n", f4(5)); /* Problem 3-4 */
int sum = 0; printf("%d\n", f5("science")); /* Problem 3-5 i
for (int 1=0; i<n; i++) { printf("%d\n", f6(b, a)); /* Problem 3-6 *
if (1 <3) printf("%s\n", f7(s1, s2)); /* Problem 3-7 */
continue; return 0;
sum += i; }
}
return sum;
} Problem Answer
int f5(char* s){ 3-1
int 1=0, t=0; 3-2
while (s[i]!="0") { 3-3
switch (s[i]) { 3-4
case's: t +=1; 3-5
break; 3-6
case'c:t+=2; 3-7
break;

Please copy the above answer table to your answer sheet.
case'e': t +=3;

default: t +=1;

break;
)
1++;
)
return t;
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Problem 4 [11%] [ 4-1 ~ 4-3, each 2%] [ 4-4 ~ 4-8, each 1%]

Please trace the following C program and fill the blanks with correct statements or write down

the outputs of the statements.

A

}

}

#include <stdio.h>
#include <stdlib.h>
typedef struct node { int data; struct node *next; } NODE;

int showTop(NODE* top) {

return top->data;

void pushStack( top, int data) {

NODE* node;

node = ) malloc(sizeof(NODE));

if(node == NULL) {
printf("Memory allocation failure!\n");
exit(1);

}

node->data = data;

node->next = *top;

*top = node;

void showStack(NODE* top) {

NODE* node = top;
while(node '=NULL) {
printf("%d ", node->data);

node = ;
}
printf("\n");
}
int popStack( top) {
int value;

NODE* node = *top;

if(node == NULL) {
printf("Stack is empty!\n");
exit(1);

j

value = (int) (node->data);

= node->next;

free(node);

return value;

/* Problem 4-1 (2 points) */

/* Problem 4-2 (2 points) */

/* Problem 4-3 (2 points) */

/* Problem 4-4 (1 points) */

/* Problem 4-5 (1 points) */

int main(void) {
NODE* stackTop=NULL;

pushStack(&stackTop, 5);
pushStack(&stackTop, 6);
pushStack(&stackTop, 2);
showStack(stackTop);

printf("%d\n", popStack(&stackTop));
printf("%d\n", showTop(stackTop));

return 0;

/* Problem 4-6 (1 points) */
/* Problem 4-7 (1 points) */
/* Problem 4-8 (1 points) */

Problem

Answer

4-1

4-2

4-3

4-4

4-5

4-6

4-7

4-8

Please copy the above answer table to your answer sheet.
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Problem 5 [25%] [ 5-1 ~ 5-4, each 1%)] [ 5-5 ~ 5-10, each 2%)] [ 5-11 ~ 5-13, each 3%)]
Please trace the following C++ program and answer the std::cout outputs of each statement

from problems 5-1 ~ 5-13.

#include <iostream>
using namespace std;
class Transportation  { /* =z i@ T B Abstract Class */
public:

~Transportation(){cout << "~Transportation()" << endl;};

virtual void move() = 0;
35
class Car: public Transportation { /* & *
private:

int wheel; [* BB E ¥/
public:

~Car(){cout << "~Car()" << endl;};

void setWheel(int value){ wheel = value; };

int getWheel(){ return wheel; };

void move(){ cout << "run" << endl; };

virtual void printTopSpeed() { cout << "100" <<endl; };
35
class Sedan: public Car { /* P E ¥/
public:

Sedan(){ setWheel(4); };

Sedan(Sedan& other){ setWheel(other.getWheel()); };

~Sedan(){ cout << "~Sedan()" <<end]l; };

void move(){ cout << "run slow" <<endl; };

void printTopSpeed() { cout <<"200" <<endl; };
¥
class Coupe: public Car { /* PR
public:

Coupe(){ setWheel(2); };

Coupe(Coupe& other){ setWheel(other.getWheel()); };

~Coupe(){ cout << "~Coupe()" << endl; };

void move(){ cout << "run fast” <<endl; };

void printTopSpeed() { cout << "300" <<endl; };
b
class AirPlane: public Transportation { I* ek */
public:

~AirPlane(){ cout << "~AirPlane()" <<endl; };

void move(){ cout << "fly" <<end}; };

void printTopSpeed() { cout <<"900" <<endl; };
35
class Jet { I* E 53] ¥ meAk */
public:

Jet(){};

~Jet(){ cout << "~Jet()" <<endl; };

void move(){ cout << "fly fast" << endl; };

virtual void printTopSpeed() { cout <<"1000" <<end}; };
-
5o
class FlyingCar: public Car, public AirPlane { /* ek B ¥/

ublic:

FlyingCar(){ setWheel(4); };

~FlyingCar(){ cout << "~FlyingCar()" <<endl; };

void move(){cout << "fly slow" <<endl;};

virtual void printTopSpeed() { cout <<"500" <<end]; };

35
int main(){
Sedan sedan;
Coupe coupe;
Jet jet;
FlyingCar flyingCar;
sedan.move(); /* Problem 5-1 (1 points) */
coupe.move(); /* Problem 5-2 (1 points) */
flyingCar.move(); /* Problem 5-3 (1 points) */
jet.move(); /* Problem 5-4 (1 points) */
Car *pl, *p2;
Sedan *p3;
AirPlane *p4;
pl =new Car(); p2=new Sedan(sedan); p3 =new Sedan();  p4 = new FlyingCar();
p1->printTopSpeed(); /* Problem 5-5 (2 points) */
p2->printTopSpeed(); /* Problem 5-6 (2 points) */
p3->printTopSpeed(); /* Problem 5-7 (2 points) */
p4->printTopSpeed(); /* Problem 5-8 (2 points) */
coupe.printTopSpeed();  /* Problem 5-9 (2 points) */
jet.printTopSpeed(); /* Problem 5-10 (2 points) */
delete pl; /* Problem 5-11 (3 points) */
delete p2; /* Problem 5-12 (3 points) */
delete p3; /* Problem 5-13 (3 points) */
delete p4;
return 0;
}
Problem Answer
5-1
5-2
5-3
5-4
5-5
5-6
5-7
5-8
5-9
5-10
5-11
5-12
5-13

Please copy the above answer table to your answer sheet
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Problem 6 [25%]

Trace following C++ program and fill the blanks with correct statements or parameters for 6-1
to 6-5 (2% each), 6-6 to 6-9 (3% each), and 6-11 (1%). Then, write down the outputs for 6-10
and 6-12 (1% each).

#include <iostream>
#include <string>
#define P13
using namespace std;
class MathVector {
private:
double * content;
int _size;
public:
MathVector (){ }
MathVector (double* input, int size = 0) {
_content = new double[size];
_size = size;
for (int 1= 0;i < _size;i++) {
_content[i] = inputfi];

}
}
MathVector (_ input) { /* Problem 6-1 (2 points) */
_content = new double[input._size];
_size = input._size;
for (int i = 0;1 < _size;i++) {
_content[i] = input._content][i];
}
}
~ MathVector(){
if(_content !'=NULL) {
; /* Problem 6-2 (2 points) */
}
}

MathVector & operator = ( input) {
if(_content !'=NULL) {
delete [] _content;

/* Problem 6-3 (2 points) */

}
; /* Problem 6-4 (2 points) */

_size = input._size;
for(int 1=0;1<_size;i++){

_content[i] = input._content[i];
3

return ; /* Problem 6-5 (2 points) */

}
double & component(int index) const {
return _content[index - 1];

35
class Shape{
protected:
MathVector _center;
public:
Shape(MathVector center){
_center = center;

3
virtual double perimeter() ;
\ _ ~Shape() { }
class Circle {
private:
double _radius;
public:
Circle(double radius, MathVector center) :
_radius = radius;
}
~Circle() override { }
double perimeter() const override {
return 2* radius*PI;
}
¥

int main(){
double y[2] = {1, 90};
MathVector output = MathVector(y, 2);
cout << output.component (2) << endl;
Shape* output2 = new (5, output);
cout << output2->perimeter() << endl;
delete output2;
return 0;

/* Problem 6-6 (3 points) */
/* Problem 6-7 (3 points) */

/* Problem 6-8 (3 points) */

{ /* Problem 6-9 (3 points) */

/* Problem 6-10 (1 points) */
/* Problem 6-11 (1 points) */
/* Problem 6-12 (1 points) */

}

Problem

Answer

6-1

6-2

6-3

6-4

6-5

6-6

6-7

6-8

6-9

6-10

6-11

6-12

Please copy the above answer table to your answer sheet




