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Problem 1 [12%] [each 2%]
Suppose that the outputs of the following C program are as follows:
231221234365

Please trace the program and fill the blanks with correct statements.

01 | #include <stdio.h>

02 | #include <stdlib.h>

03 | typedef struct node {

04 int data;

05 struct node *left;

06 struct node *right;

07 | } node t;

08 | typedef node t * nodep t;

09

10 | nodep_t createNode(int value) {

11 nodep_t p = (nodep_t) malloc(sizeof(node_t));

12 p->data = value;

13 p->left = p->right = ; /* Problem 1-1 */
14 return p;

15 |}

16 | void build(nodep_t current, nodep_t newNode, int value) {
17 nodep_t parent;

18 while(1) {

19 parent = current;

20 if(value < parent->data) {

21 current = current->left;

22 if(current == NULL) {

23 = newNode; /* Problem 1-2 */
24 return;

25 }

26 }

27 else {

28 current = current->right;

29 if(current == NULL) {
30 = newNode; /* Problem 1-3 */
31 return;
32 )
33 }
34 }
35 |}
36 | nodep_t insert(int value, nodep_t root) {
37 nodep_t current, parent, newNode;
38 newNode = createNode(value);
39 if(root ==NULL) {
40 root = newNode;
41 }
42 | else {
43 parent=current=__ /* Problem 1-4 */
44 build(current, newNode, value);
45 }
46 return root;
47 |}
48 | void inorder_traversal(nodep_t root) {
49 if(root I=NULL) {
50 inorder_traversalf ); /* Problem 1-5 */
51 printf("%d " root->data);
52 inorder_traversal(____); /* Problem 1-6*/
53 }
54 |}
55 | int main() {
56 nodep_t root =NULL;
57 int array[} = {23,12,43,21,65,3,2};
58 for(int i =0;1<7;i++)
59 root=insert(array[i], root);
60 inorder_traversal(root);
61 return 0;
62 |}
Problem Answer
1-1
1-2
1-3
1-4
1-5
1-6

Please copy the above answer table to your answer sheet.
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Problem 2 [13%, each 2% except Problem 2-6 which is 3pts]

Please trace the following C program and answer the output of each printf() statement for

problems 2-1~2-6.

#£6R

01 | #include<stdio.h>

02 [ #include<stdlib.h>

03 | typedef enum {black_ops, top_secret, secret, non_secret} securitylevels;
04 | void fl(char *s1, char *s2){

05 for (; *s1!=\0"; s1++);

06 for (; #s2!1="\0"; *s1 = *s2, s1++, s2++);

07 *s1 ="0"

08 |}

09

10 | securitylevels f2(){

11 return(non_secret- black_ops)/3<secret? black_ops: non_secret;
12 |}

13

14 | int getValue(int A[][2], int B[][2], int n, int row, int column) {
15 int value = 0;

16 for(int k = 0; k <n; k++) {

17 value = value +A[row][k] * B[k][column];
18 }

19 return value;

20 |}

21 | void f3(int A[2][2],int B[2][2],int C[2][2], int n){

22 for (int row=0; row<n; row++) {

23 for (int column=0; column<n; column++) {
24 Clrow][column] = getValue(A, B, n, row, column);
25 }

26 }

27 |}

28 | int f4(int i){

29 int *p=&i,*q=p;

30 return ++(*q);

31 |}

32

33 | double f5(int a, int b){

34 double t= ((a--)/3+b%4);

35 return t;

36 |}

37

38 | void f6(int D[], int n){

39 int i=0, m=0;

40 m=n>>4;

41 m=m<<4;

42 for (int i=7; i>=4;i--){

43 D[i] = (m&(1<<i))?1:0 ;

44 }

45 [}

46

int main(){

47 char s1[100]="NTUT", s2[100]="Good";
48 int A[2][2]={{1,2},{2,1}}, B[2][2]={{1,2},{2,3}}, C[2][2], D[10];
49 fl1(s1, s2);
50 printf("%s\n", s1); /* Problem 2-1 */
51 printf("%d\n",£2()); /* Problem 2-2 */
52 f3(A, B, C, 2);
53 printf("%d %d\n", C[0][0], C[1][1]); /* Problem 2-3 */
54 printf("%d\n",f4(20)); /* Problem 2-4 */
55 printf("%3.2f\n",f5(6, 6)); /* Problem 2-5 */
56 fo(D, 123);
57 printf("%d%d%d\n", D[1], D[3], D[5]); /* Problem 2-6 */
58 |}
Problem Answer

2-1

2-2

2-3

2-4

2-5

2-6

Please copy the above answer table to your answer sheet.
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Problem 3 [25%, each 2%, except 3-1 3%)]

(1) Please trace the following Python program and answer the output of each print() statement

for problems (3-1)~(3-7).

#£6 7

01 | deff1(n):

02 X = [ifor iin range(1,n) if i%2==0]

03 return (X)

04

05 | def £2(S):

06 data = dict()

07 forsin S:

08 if s in data.keys():

09 data[s] = data[s]+1

10 else:

11 data[s]=1

12 return data

13

14 | def f3(n):

15 f=lambda m, n: m*n+1

16 X = {i: f(i, i+1) for i in range(1,n) if {%3==0}
17 return (X)

18

191 def £40):

20 scores=[['John', 90, 80],['Bob, 50, 70], ['Mary', 80, 70]]
21 data = filter(lambda x:True if sum(x[1:3])<150 else False, scores)
22 return list(data)

23

24 | gef 5(s1, s2, m, n):

32 return s1[m:mn]+s2[m:n]

27 | def f6(A, B):

;g return list(map(lambda x , y : x ** y, A, B))
g(l) def f7(data, n):

3 if n==len(data): return[data]

33 elif n==0: return ["]

34 s0 = f7(data[1:], n)

35 s1 = [data[0]+s for s in f7(data[1:], n-1)]
36 return sorted(sO-+s1)

3 | PrintI®)2D

39 | print(f2(ntut csie’)['t])

20 | print(B©)[3D

41 print(f4()) ‘

47 | print(f5(ntut’,'good’, 2, 4))
43 | print(6([2,4,61,[3,2,11))
44 | print(f7(‘abc’, 2)[2])

#(Problem 3-1)
#(Problem 3-2)
#(Problem 3-3)
#(Problem 3-4)
#(Problem 3-5)
#(Problem 3-6)
#(Problem 3-7)

(2) Suppose that the outputs of the following Python program are as follows:

[[5, 71, [19, 21]]

##

[[5,7,9],[19, 21, 23], [33, 35, 37]]

i

[[9, 121, [30, 33]]

##

Please trace the program and fill the blanks with correct statements.

01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

def op(data, x, y, n):
sum =
for i in range(x, x+n):
for j in range(y, y+n):
sum = sum +
return sum//

def compress(data, m, n):

size =

target =[]

for x in range(size):
row = []
for y in range(size):

row.append(op(data, x*n, y*n, n))

target.append(row)

return target

data=[[1, 2,3, 4, 5 6,7],
[8, 9,10,11,12,13,14],
[15, 16,17, 18, 19, 20, 21],
[22,23, 24, 25, 26, 27, 28],
[29, 30, 31, 32, 33, 34, 35],
[36, 37, 38, 39, 40, 41, 42],
[43, 44, 45, 46, 47, 48, 49]]

print(compress(data, 4, 2), \n##")

print(compress(data, 6, 2), "\n##")

print(compress(data, 6, 3), "\n##")

# (1+2+8+9)//4=5,

# (3+4+10+11)//4=7;

# (15+16+22+23)//4=19,

# (17+18+24+25)//4=21

# (142+43+8+9+10+15+16+17)//9 =9,

# (4+5+6+11+12+13+18+19+20)//9=12,
#(22+23424+29+30+31+36+37+38)//9=30,
# (25+26+27+32+33+34+39+40+41)//9=33

#(Problem 3-8)
#(Problem 3-9)

#(Problem 3-10)
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$4F #6F Problem 4 [25%] [4-1 ~ 4-5, each 3%)] [4-6 ~ 4-10, each 2%)]

Please trace the following C++ program and answer problems 4-1 ~ 4-5 with the correct

(3) Suppose that the outputs of the following Python program are as follows: statements. Please trace the following C++ program and answer the std::cout outputs of each
0,0) (0, 1)(0,2) (0, 3) statement from problems 4-6 ~ 4-10.
1,001, 1) (1,2)(1,3) 01 | #include <iostream>
(2, 0) (2, 1) (2, 2) (2, 3) 02 #11:101ude <Strlng>
03 | using namespace std;
G.0GDBG.2)EG3) 04 | class Animal { /* Abstract Class */
Please trace the program and fill the blanks with correct statements. 05 public:
06 void makeSound(){ cout << "animal sound" << endl; };
01 [ def printSquare(n): 07 virtual void food(){ cout << "water" << endl; }; // virtual function
0 pi ~0 q ' 08 virtual string getColor() ; // pure virtual function /* Problem 4-1 */
. 09 |};
03 while i<n*n: ( . 0 .
04 print((i__n,i___ n), end="") # (Problem 3-11), (Problem 3-12) }? CIa;rSiSaite'_pubhc gl £
82 i let;:l:l: ) 12 stlring color;
; 13 ic:
9 print() 14 puté istring 00 = "white"): col : /* Problem 4-2 */
08 at(string co = "white"): color( ) {3 roblem 4-
X 15 Cat(const Cat a){ // copy constructor /* Problem 4-3 */
09 | printSquare(4) ——
P J 16 =a.color; /* Problem 4-4 */
17 IS
Problem Answer 18 void makeSound(){ cout << "cat sound" << endl; };
3.1 19 virtual void food() { cout << "mouse" << endl; };
%) 20 virtual string getColor() { return color; };
- 21 Cat + (Cat &other) { /* Problem 4-5 */
;'i 22 return Cat( getColor() + other.getColor());
. 23 }
3-5 24 | 3
3.6 25 | int main() {
357 26 Animal *p1 = new Cat("black™);
3-8 27 Cat *p2 = new Cat();
39 28 Cat cat = Cat("silver") + *p2;
310 29 cout << cat.getColor() << end]; /* Problem 4-6 */
. 30 pl->makeSound(); /* Problem 4-7 */
3-11 31 | pl->food(); /% Problem 4-8 */
3-12 32 p2->makeSound(); /* Problem 4-9 */
33 p2->food(); /* Problem 4-10 */
Please copy the above answer table to your answer sheet. 34 |1}
Problem Answer
4-1
42
4-3
4-4
s
4-10

Please copy the above answer table to your answer sheet.



#5R #£67

Problem 5 [25%] [5-1, 5-10~15, each 1%] [5-2~3, 5-6~9, each 2%)] [5-4~5, each 3%]

Please trace the following C++ program and answer problems 5-1~5-9 with the correct
statements. Then, derive the outputs of the std::cout of each statement from problems 5-10~5-
15. Notably, if you believe the answer should be left empty, please fill in "BLANK". Fields
mark with same number are ought to have same answer, and, under such condition, points are
counted only once, For instance, you will see 5-1 appears twice and the total points of 5-1 is 1.

01 #include <vector>

02 | #include <iostream>

03 #include <algorithm>

04 | #include <string>

05 using namespace std;

06

07 class RedTea{

08 protected:

09 string _name = "Unknown";

10 int _price =0;

11 double content = 0;

12 | public:

13 RedTea() = default;

14 RedTea(string name, int price, double content) : _name(name), _price(price),
15 _content(content){}
16 ~RedTea(){}; /* Problem 5-1 */
17 void dilute() /* Problem 5-1 */
18 = : /* Problem 5-2 */
19 int get_price() const{

20 return _price;

21 }

22 string get name() const{

23 return _name;

24 }

25 double get_alcohol_content() const{

26 return _content;

27 }

28 |}

29

30 class Longlsland : public RedTea {

31 public:

32 Longlsland() = default;

33 Longlsland(string name, int price, double alcohol_content):

34 RedTea(name, price, alcohol_content){}
35 ~Longlsland() = default;

36 void dilute() override {

37 this-> content *=0.7;

38 }

39 1k

40

41

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90

class NewBloodyMary;
static NewBloodyMary CreateNewBloodyMary(string name, int price,
double content);
class NewBloodyMary : public RedTea {
: NewBloodyMary CreateNewBloodyMary(string name, int
price, double content); /* Problem 5-3 */

private:

NewBloodyMary(string name, int price, double content) :

RedTea(name, price, content){}

public:

NewBloodyMary() = default;

~NewBloodyMary() = default;

void dilute() override {

this->_content *= 0.95;
3

static NewBloodyMary* CreateNewBloodyMaryPtr(string name, int price,
double content) {
return new NewBloodyMary(name, price, content);

}
NewBloodyMary& operator=(const N /* Problem 5-4 */
this-> name = other. name;
this->_price = other._price;
this->_content = other. _content;
return *this;
}
NewBloodyMary operator+(const ) /* Problem 5-4 */
return NewBloodyMary(this-> name, this-> price +
other._price, (this->_content + other._content)/2);
}

35
static NewBloodyMary CreateNewBloodyMary(string n, int p, double c){
return NewBloodyMary(n, p, ¢);

}
class Order{
private:
std::vector< > vec; /* Problem 5-5 */
public:
Order() = default;
~Order(){
for(inti=0;i< ;1D /* Problem 5-6 */
delete vec[i];
}
}
void append_alcohol(RedTea* alcohol){
vec.push_back(alcohol);
}
int get_total price(){

int total = 0;




$6R #6R

91 for(inti=0;i< ;1) /* Problem 5-6 */
92 total += vec[i]->get price();
93 }
94 return total;
95 }
9% |}
97 | int main() {
98 Order order;
99 order.append_alcohol(NewBloodyMary::
100 CreateNewBloodyMaryPtr("A", 870, 0.7));
101 order.append_alcohol(new Longlsland("B", 230, 0.7));
102 vector<RedTea*> alcohol_vec = {new Longlsland("C", 77, 0.7),
103 CreateNewBloodyMaryPtr("D", 88, 0.8), /* Problem 5-7 */
104 CreateNewBloodyMaryPtr("E", 12, 0.8)};  /* Problem 5-7 */
105 std::sort(alcohol_vec.begin(), alcohol_vec.end(), [ ) { /* Problem 5-8 */
106 return a->get price() <b->get price(); });
107 NewBloodyMary H=___("F",90,0.8) + ___ ("G", 10, 0.8); /* Problem 5-9 */
108 cout << alcohol_vec.at(0)->get price() << endl; /* Problem 5-10 */
109 cout << alcohol_vec.at(1)->get_price() << endl; /* Problem 5-11 */
110 cout <<order.get_total_price() <<endl; /* Problem 5-12 */
111 cout <<H.get_name() <<endl; /* Problem 5-13 */
112 cout << H.get price() <<endl; /* Problem 5-14 */
113 cout << H.get_alcohol content() << endl; /* Problem 5-15 */
114 return 0;
115 |}
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

5-14

5-15

Please copy the above answer table to your answer sheet.




