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CS 12 - Winter 1999
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Be sure to read each problem carefully and follow the directions.  Points may be taken off if you do not follow the directions.  For example, if the problem asks you to write a function, do not write an entire program.  Please feel free to ask if you have any questions.
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1. (9 pts) Define the following terms:

a. Protected access mode

b. Batch program

c. friend

2. (18 pts) True/False.  Please write out "True" and "False", do not just write a T or F.

a. After using the extraction operator, the input stream buffer is empty.

b. All constructors have a void return type.

c. Inheritance is when a class contains another class as a member.

d. Anything that can be solved with operator overloading, can be solved with regular functions.

e. Anything that can be written recursively can be written iteratively.

f. Destructors to all objects are called at the end of the program.

g. When inheritance has been used, the constructor of the base class is called first.

h. A side affect of operator overloading is that the precedence of that operator may be changed.

i. strncpy will ensure that the destination string is NULL-terminated.

j. strcat will ensure that the destination string is NULL-terminated.

k. When the following statements are executed,

int x;

cout << "Enter a value: ";

cin >> x;

cout << setfill('*') << x << endl;

an asterisk will appear in the output.

l. If class A is a friend of class B, then class B is a friend of class A.

m. Writing a function in a derived class that overloads a function in the base class will make the base class function inaccessible.

n. Constructors and destructors can be overloaded.

o. The following two functions can be overloaded.

void func(int a, double b) { }

void func(double b, int a) { }

p. The following two functions can be overloaded.

void func(int x, char c) { }

int func(int y, char ch) { }

q. If one inherits a base class using protected mode, all members of the base class will be protected in the derived class.

r. A base class object can be considered a derived class object.

3. (18 pts) Fill in the blank with the appropriate term.

a. The default control access of a class member is ____________________________.

b. A template function is generated at ________________________ time.

c. To find if a specific character exists within a string, the ______________________ function is used.

d. The choice of what function to call, when using a virtual function, is made at 

_______________ time.

e. When using inheritance, the new class is called the _______________________ class.

f. When a width is set, the default justification is ____________________ justified.

g. A class object is typically passed by _____________________, however, the default passing 

technique is by ___________________.

h. Getting space for an object at run-time is called ________________________________.

4. (10 pts) Show the value of each position in the array A, after the following code has been performed.

int A[5] = {14, 6, 9, 1, 2};

int *ip;

ip = A;

*ip = 1;

ip++;

*ip += 2;

*(ip+2) += *(ip+1);

ip += 3;

*(ip-2) = 3;

ip -= *ip

*(ip+2) = 13;

5. (10 pts) Given the following code:

class Grade

{

     private:


char name[30];


int mid, mid_max;


int final, fin_max;


char finalgrade;

     public:


Grade();


…

};

Grade Roster[50];

int index = 4;

Grade *Gr;

Gr = &Roster[index];

What are the types of the following expressions?  Write in the letter of the corresponding correct answer.  Do not worry about private/public accessibility, just assume the expressions are in main and evaluate the expression.  An answer may be used more than once.

______
1
Roster[index]
A
int

______
2
Grade
B
Grade

______
3
Roster
C
character

______
4
Roster[index].mid
D
character array

______
5
*Gr
E
string

______
6
Gr.finalgrade
F
Grade pointer

______
7
Roster.mid_max
G
array of integers

______
8
Roster[20].name
H
array of Grades

______
9
Gr->name[2]
I
none of the above

______
10
final
J
invalid expression

6. (6 pts) Write code to print a user defined floating point number called num rounded to the nearest digit, tenth, and hundredth, each on a separate line.  They should be lined up on the right.  Use printf.  For example,

  10

 9.7

9.68

7. (6 pts) List 3 uses of pointers.

8. (12 pts) Assume str  is previously declared to be a character array of ample size.

a. Show what str would contain and what is left in the input string buffer, given that the user typed "Hello World" and the following command was performed.

cin.get(str, 20, '\n');

b. Show what str would contain and what is left in the input string buffer, given that the user typed "Hello World" and the following command was performed.

cin.getline(str, 20, '\n');

c. Show what str would contain and what is left in the input string buffer, given that the user typed "Hello World" and the following command was performed.

cin >> str;

9. (12 pts) Mark which boxes apply.


INHERITANCE
OPERATOR OVERLOADING
TEMPLATES

Provides for easier coding




Speeds up running time of the program




10. (12 pts) Write a recursive function to convert a positive integer to a different base (up through base 10).  Your function should take the integer to be converted and the new base value.  This can be found by repeatedly dividing by the base: .  For example, the result of changing the integer value 19 to base 2 is:


19 / 2
= 9
remainder 1


9 / 2
= 4
remainder 1


4 / 2
= 2
remainder 0


2 / 2
= 1
remainder 0


1 / 2
= 0
remainder 1


Thus giving the solution

10011

11. (18 pts) Given the class definitions:

class C1

{

     protected:


char ch1, ch2;


     public:



void setinfo()



{




ch1 = 'e';




ch2 = 'f';



};



virtual void show()



{




cout << ch1 << "\t" << ch2 << endl;



};


};


class C2 : public C1


{


     private:

int count;


     public:



C2()



{




count = 1;



};



void setinfo()



{




ch1 = 'y';




ch2 = 'z';




count = 3;



};



virtual void show()



{




for(int i=0; i<count; i++)





cout << ch1 << "\t" << ch2 << endl;



};


};


C1
A;


C2
B;


C1 *
Ptr;


Show the output for each of the following code segments.  Assume that each code segment comes

immediately after the above declarations. 

a. A.setinfo();

A.show();

b. B.setinfo();

B.show();

c. A.setinfo();

Ptr = &A;

Ptr -> show();

d. B.setinfo();

Ptr -> &B;

Ptr -> show();

e. Ptr = &A;

Ptr -> setinfo();

A.show();

f. Ptr = &B;

Ptr -> setinfo();

B.show();

12. (12 pts) Write code to read in a string.  Print out the first and last letter of each word in the given string.  Use string functions wherever possible to receive full credit.  For example, if the user entered "Time for a  vacation", the code should print:

T
e

f
r

a
a

v
n

13. (32 pts) Write a class that allows you to keep track of a dynamically allocated array of doubles.  You should maintain the maximum size, the current size, the name of a file to read from, and the array.  Your member functions should include the following:

a. A constructor should set the maximum size.

b. An appropriate destructor.

c. A member function called Set_and_Read should take a parameter for the name of the file to be read from, set the data member, and read values from the file into the array.  Read as many values as possible without overfilling the array.  The file may be in any format (many numbers to one line, blank lines throughout, …).

d. A member function called Reverse should reverse the array.  The reversed array should be stored in the original array.  Your function should not have any output.

e. Overload the insertion operator to print the array.  Each double should appear on a separate line, and they should all be lined up by the decimal point.

Now fill in the following short main program:

void main()

{

   // Prompt for size of the array

   // Create an object of your class type, with specified size

   // Prompt for the name of the file to read values from

   // Call function to set file name and read values.

   // Print the array to the screen.

   // Reverse the array.

   // Print the array to the screen.

}

