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CS 12 - Fall 1998

Final

December 7, 1998

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.

Problem 1
12


Problem 2
15


Problem 3
12


Problem 4
12


Problem 5
10


Problem 6
18


Problem 7
12


Problem 8
12


Problem 9
20


Problem 10
10


Problem 11
14


Problem 12
8



TOTAL

155


1.
(12 pts) Define the following terms:

a. Pointer

b. Protected access mode

c. Friend

d. Segmentation fault

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

a. The following function call, setprecision(2), forces all future floating point numbers to show 2 digits to the right of the decimal.

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

c. Overloaded operators are declared as friends to the class.

d. Classes are a form of polymorphism.

e. Virtual functions are a form of polymorphism.

f. Virtual functions are very powerful and can be used with all classes.

g. The get and getline functions will always produce different effects if the delimiter character forces the reading of input to stop.

h. Using inheritance makes the program run faster.

i. Every function that can be written recursively, can be written iteratively.

j. Everything that pointers can do can be achieved through other programming constructs.

k. Every function that is solved with operator overloading, can be solved with a regular function.

l. A file can be written to (rather than standard output) when using an overloaded insertion operator.

m. A character pointer is a character array.

n. A string in C++ is a character array.

o. A character array is a string in C++.

3. (12 pts) Specify what each of the following variables will contain after being given the input "Joy to the World".  Be clear about the contents of each variable.

char s1[20];

char s2[20];

char s3[20];

char ch1, ch2, ch3;

cin.get(s1, 10, '  ');

cin.get(ch1);

cin >> s2;

cin.get(ch2);

cin >> ch3;

cin.get(s3, 7, '\n');

4. (12 pts) Show the value of each position in the array A after the following code has been performed.

int A[6] = {9, 20, 2, 6, 4, 1};

int *ip;

ip = A;

(*ip)++;

ip++;

*(ip+2) = 5;

*ip = 10;

ip += 3;

*ip += 8;

*(ip -2) += *ip;

5.
(10 pts) Given the following code:

class A

{

        protected:


int mem1;

        private:


char *mem2;

};

class B : public A

{

        protected:


double mem3;


char mem4[20];

};

A Var1[10];

B Var2;

What are the types of the following expressions?  Write in the letter of the corresponding correct answer.  An answer may be used more than once.

______
1
Var1.mem3
A
int

______
2
Var1[0].mem2
B
double

______
3
Var2.mem2
C
character

______
4
*mem2
D
integer pointer

______
5
Var1[3]
E
character pointer

______
6
Var2.mem1
F
character array

______
7
Var1.mem1
G
array

______
8
Var2.mem3
H
A

______
9
B
I
B

______
10
Var2.mem4[3]
J
Invalid




K
None of the above

6. (18 pts) State the errors in each of the following code segments:  There may be multiple errors in each code segment.

a.
#include <iostream.h>

void main()

{


ifstream infile(somefile, ios::app);


int num;


// show contents of file containing integers to the screen


while(infile >> num)



cout << num << endl;

}

b. char *str;

char *sp;

int count = 0;

cout << "Enter a sentence: ";

cin >> str;

sp = strstr(str, 'a');

while(sp != NULL)

{


count++;




sp = strstr(str, 'a');



}



cout << "The sentence contains " << count << " 'a's". << endl;

7. (12 pts) Write a recursive function that calculates and returns a number raised to some power.  Your function should take a double called x and an integer called n and should return the value of xn.  Your function only needs to be able to handle non-negative powers.

8. (12 pts) Write a template function that takes an array, the size of the array, and a value and counts and returns the number of items in the array that are smaller than the given value.  For example, if there was an integer array of size 5 with the following values (13, 90, 4, 27, 14) and the given value was 40, then the function should return 4 since four of the values are smaller than 40.  You may assume that all comparison operators have been overloaded for all classes that might use this function.

9. (20 pts) Write a class to maintain information about a car.  You should be able to hold the following information: the make of the car (Honda Civic, Ford Escort, …), the year of the car, the number of doors, and whether the car is a manual or automatic.  Write a constructor that sets each data member to some default value.  Write a constructor that sets each data member through parameters.  Write a function that sets each data member.  Write a function that uses printf to print the data members in the following format:

Honda Civic

1989




2 door




Manual transmission



OR

Nissan Altima

1995




4 door




Automatic transmission

10.
(10 pts) Overload the assignment operator for the above car class.

11. (14 pts) Declare an array of 50 cars.  Write code to read in the information for each car from a file.  You should read until either the array is full or until the file is empty.  State the format of your file (how is the information stored in your file).  The user should be able to provide the name of the file.  Lastly, print out all the cars in the array that have been set.  Use a function that takes the array to do this printing.

12. (8 pts) Write code (you can use all the code your have written above) to read in information about one car and store it into some extra car variable.  Now set all cars in the array to be the same as the given car.

