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Section 1: single Choice(2 marks for each item, total 14 marks)

1.

Suppose that five numbers are pushed into a stack in the order of 1, 2, 3, 4, 5, and
the first popped number is 4. What is the possible last popped number?___.
Al B.5 C.lor5 D.1or3

In a single linked list with N nodes, which operation requires the time complexity of
O(N)?___. (Given: the time complexity of the operation is linear. & {E i) & 24 /& 2k
PERT)

A. to find the i-th node in the list (1<i<N)

B. to insert a new node after the node pointed by p

C. to arrange the nodes of the list in increasing order

D. to delete a node after the node pointed by p

To merge two sorted linked lists both of n nodes and return a new sorted list. What is
the minimum number of compare times (/> tb# 7k %k) during the merge?___.

A.l B.n C.2n D. nlogn
Given the following definitions, which one is the correct reference (51 FH)?___.
struct {
int a;
float b;
} data, *p=&data;
A. (*p).data.a; B. (*p).a; C. p->data.a; D. p.data.a;
For the following recursive function, the return value of function call f(4) is __.
int f(int n)
{
return f(n-1)+n;
}
A. 10 B. 11 C.0 D) None of the above
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6. After executing the following code fragment, the value of variable zis .
static struct {

int x, y[3];
} a[3]={{1,2}.{3,4,5},{6,7,8,9}}, *p=a+2;
int z;
z=*((int *)p-2);
A. 5 B. 1 C. 7 D. None of the above

7. Given the definitions:
void f1();
void (*pf)() ;
void f2(void (*p)(), int x);
In the following statements, __ is WRONG.
A. pf=f1; (*pf)();  B. pf=11; f2(pf, 2); C.pf=12;(*pf(); D.f2(f, 3);

Section 2: Read the following problems and answer questions (6 marks

for each item, total 30 marks)
1. Write down the definitions:

(1) Use typedef to define a new type name STRPA and make it
denote(7~) a pointer array of with 10 elements each of which points to a
character(10 Mo & ) F4AFFEE 2.

(2) For the function:int f(void *p, double a, double b);, define a variable pf
to which can be assigned with the value f.

2. The following program will output
#include <stdio.h>

void printa(int n)

if(n/10) printa(n/10);

putchar(n%210+'0");
}
void printb(int n)
putchar(n%210+'0");
if(n/10) printb(n/10);
}
main()
{
printa(123);
printb(123);
}

3. The following program will output
#include <stdio.h>
#include <string.h>

main()

{
static char t[]="REDCAP";
void fun(char *t);

fun(t);
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printf(t);

}
void fun(char *t)
{
char ch;
inti, j, n;
n = strlen(t);
for(i=1;i<n;i++){
ch =1]i];
for (j =i-1; ) >= 0 && ch < {[j]; j--) t[j+1] = t[j];
t[j+1] = ch;
}
return;
}

4. Given the definition of a linked list and a practical example (linked list h), please
draw up(iH i) the result of the linked list h after calling the function h=f(h).
struct node{
int coe;
int exp;
struct node *next;
¥
typedef struct node ListNode;
h

!

3| 4 > 4| 2 » 6 | 1 > -2

0 NULLL

ListNode *f(ListNode *head)
{
ListNode HEAD, *cur, *pre;
HEAD.next = head;
cur = head;
pre = &HEAD;
if ("head) return NULL;
while (cur) {
if(cur->coe<0) {
pre->next= cur->next;
free(cur);
Ccur = pre->next;
} else {
pre = cur;
cur = cur->next;
}
}
return HEAD->next

}

5. Merge two sorted linked lists and return it as a new sorted list. The new list should be
made by splicing (#f#%) together the nodes of the original two lists. The sorted list is
in ascending order (F+¥). For the sorted linked list 11 and 12
[1: 1->3->5->7->9
12: 2->4->6
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(1) Following is a wrong program. According to this program, how is the merged
linked list look like after calling mergeTwolLists(11,12)?
(2) Why is the program wrong? (Explain the reason. No need the correct program.)

ListNode *mergeTwolLists(ListNode *I1, ListNode *I12)

{
ListNode HEAD;

ListNode *cur = &HEAD;

while (11 && 12) {

if (I1->val > 12->val) {
cur->next = 11;
[1=11->next;

}else {
cur->next = 12;
[2 = 12->next;

}

Cur = cur->next;

return HEAD.next;

Section 3: According to the specification, complete each program (3

marks for each blank, total 30 marks)

1. Given a sorted linked list in ascending order (F+/5) , to insert a node with data x to
this linked list and keep the order ascending.

ListNode *Insert( ListNode *head, int x)
[*insert a node of x to an ascending order list head */
{

ListNode *p, *pl=head, *p2;

p=(ListNode *)malloc(___ (1) );
p->data=x;
p->next=NULL,;
while (pl && p->data>pl->data) {
p2=p1;
pl=_ (2)__;

}

if (p1==head) head= 3) ;
else p2->next=p;

p->next=p1;

return 4) ;

}

2. Given the following functions which are related with the timer(FEf £%) in the
graphics library of our course:

typedef void (*TimerEventCallback) (int timerID);

void registerTimerEvent(TimerEventCallback callback);

void startTimer(int timerlD, int timeinterval);

void cancelTimer(int timerID);
The code fragment(fUi% A B) below will implement the timing (£ #7) task with 5
seconds interval. The string “hello” will be displayed ONLY ONCE at the first 5
seconeds interval after starting the timer, then no more timer events happen.
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Please fill in the blanks.
void timerEventCallback(int timerID)

printf("hello\n™);
if (timerlD==0){
} __ G

}
void SetUp()

registerTimerEvent( (6) );
M ;

3. The following code fragment will implement the task that executes the function a, b
and c according to the number (from 0 to 2) input by the user, with 0 for a, 1 for b,
and 2 for c.

Please fill in the blanks to complete the code fragment.
NOTE: only ONE statement or expression can be written down in a blank.

void a(void);
void b(void);
void c(void);

void cmd()

{
void (*CMDS]])(void) ={
\ (8)

int k;

scanf("%d", &K);
if (k>=0&&k< 9) )

{
_ (10___
}

Section 4: Algorithms design (13 marks for each item, total 26 marks)
1. The recursive function void ListPermutations(int a[],int n) will implement the tasks
that list all the permutations(#E%1)) with the first n objects of array a, and print out
these permutations.
For example, for definition int a[5]={11,22,33,44,55}, the function call
ListPermutations(a, 3);
will output:
11 22 33
11 33 22
22 11 33
22 33 11
33 22 11
33 11 22
Please write down the recursive function ListPermutations.

“C Programming Topics” Term Examination Paper, July 3, 2015 5/6



2. Arational number(f #4Y) is one that can be expressed as the quotient of two
integers. Thus, the number 1.25 is a rational number because it is equal to 5 divided
by 4. A rational number r=num/den can be represented as a structure of these two
integers, thus we can define a rational type rationalT. We are now going to write a
program to calculate the average (*F-¥J%¢) of a serial rational numbers rl, r2, r3, ...
For example the average of 1/2, 1/6, 3/6, -5/10 is 1/6. Here, 10/60 should be
simplified to 1/6.

(1) Give the declaration of rational type rationalT;

(2) Give the function rational T simplifyRational(rationalT r), to simplified a rational
number to its lowest term, such as simplified 10/60 to 1/6. (4 F %1k f 8 %%)

(3) Give the function rationalT rationalsAverage(rationalT r[], int n), to calculate
the average of n rational numbers stored in an array r.
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