MSCF Entrance Qualifier Exam

The purpose of this exam is to allow incoming students to evaluate their 

programming knowledge and to be able to do some remedial work if necessary.

======================================================================

Part One:
Define the following terms. 

Algorithm A step by step process of solving a problem
Flow charts/structure charts
A graphical representation of the flow and the structure of the program
Decomposition of programs
Breaking large programs into smaller more manageable units 

Hardware and software

Hardware: physical components of a computer

Software: programs
Compiler vs interpreter
Compiler : a program that converts source code into object code

Interpreter : A program that interpret and execute program instructions.
Syntax vs semantic errors
Syntax : Errors caused by language syntax(form)

Semantic : Errors caused by program semantics(meaning)
======================================================================

Part Two:

For the next two parts, the syntax used is C. A syntax overview is provided below:

A basic understanding of the following programming constructs is expected.

· Primitive types, expressions

· Conditionals (if, if-else, nested if, switch)

· Loops (for , while )

· Functions and procedures

· Arguments/parameters

· Call by value vs call by reference

· Local and global variables/constants

· Arrays

C Syntax Overview:

Declaring variables:

int i;   declares i to be of type integer

int a[5] ; declares a to be an array of 5 integers. The index of the first element is

0 and the index of the last element is 4, there is NO fifth element!

Control structures:

while (  )

{


/* code */

 }

for (   ) 

{


/* code */

}

Relational operators in C

equality is ==   

inequality is !=

Logical operators:

  
&&  for AND 

  
||  for OR

(C syntax continued)

i++; is the shorthand for i = i + 1; The same applies for i--

i+=2; is the shorthand for i = i + 2; The same applies for the – , * , and /

% is the  modulus operator

& is the address operator, used for pass by reference 

Input/Output:

printf prints to the screen. E.g. printf(“%d\n” , count );

\n is the newline character

scanf allows console input. E.g. scanf (“%d”, &num);

======================================================================

Part Two A:
For each code segment, trace it and specify what the output will be, or

state whether there will be an error and at which statement.

1. 

#include <iostream.h>

void hello( int &a, int b,  int & c);  /* this is a function prototype */

int main(){


int a = 10, b = 20, c = 30;



hello(&c, a, &b);    

Error in calling, c and b must be passed by reference
printf(“%d %d %d \n”, a, b, c);


return 0;

}

void hello( int &x, int y,  int & z){



x = 2;


y = 1;


z = 3; }




Output: a = 10, b= 3 , c = 2 

2. What will be the values of k[1] and k[3] after execution of the code  below?

Assume the user input data is :   2   0    1

int k[6] = {0,0,0,0,0,0 };

int  n;

for (int i = 3; i < 6; ++ i){


scanf(“%d”,& n);


k[n] = i;

}





int k[6]={4,5,3,0,0,0}
k[1]=5, k[3]=0
3. What is the value of sum after the following segment is executed?

int i = 1;

while (i < 3){


j = 0;


while ( j < 2){


    sum += j;


    j++;


}


i++;




Sum = 2
}

Assuming sum is initialized to 0

we get the following

I=1  j=0   sum=0

       J=1   sum=1

I=2 j=0   sum = 1

      J=1   sum = 2
4.  What is the output for the following:

int flag = 10;               // flag = 10

int count = 0;              // count = 0

while (flag = 10){      // flag again is initialized to 10


if (count > 10)



flag = 1;


else count++;

} 

printf(“%d”, count );



Output: 
Infinite Loop
5. What is the value returned  (if any) for the following code for f(12,13):

int f(int a, int b)

{


if(a == 0 || b == 0) return 0;


else return (1 + g(a-2,b-2));

}

int g(int a, int b)

{


if(a == 0 || b == 0) return 0;


else return (1 + f(a+1,b+1));

}






Output: 21
F(12,13)->1+g(10,11) 

->1+(1+f(11,12))->3+g(9,10)

->4+f(10,11)->5+g(8,9)

->6+f(9,10)->7+g(7,8)

->8+f(8,9)->9+g(6,7)-> …..

->19+g(1,2)->20+f(2,3)

->21+g(0,1) -> 21
Part Two B:

Multiple choice: Circle the correct answer

1. True False    The following code prints the odd integers from 10 to 1

for ( i = 10;  i >= 1;  i += 2){  

Should be I -= 2
printf(“%d”, i);}

2. True   False   If b is an array of integer elements, then the statement

     b[3] *= 2;     doubles the value of b[3]. 

3.  True False   As long as the names of the actual and formal arguments are identical, the order does not matter

4. True False     If a program contains the declaration:   int sales[25] [25];

then the statement: printf(“%d”, sales[3] ); will display  all the values of row 3 of the array sales.

 sales[3] returns the address of the first element in row4
5.  True  False    A local variable declared in a function is not visible in any other function.

6. True   .  False    When evaluating an arithmetic expression which contains no parentheses, 

the compiler always performs the leftmost operation first.

7. True   .  False    A syntax error in a program causes incorrect output.

8. True   .  False    Pseudo-code is a special form of machine code produced by any compiler

9. How would you best describe the purpose of the following code?


(N is some constant )


f = 0;


for ( i = 1; i < N; i++){



if ( a[i] >= a[f]){



    f = i;



}


}  

a. Rearrange the first N components of array a in descending order.

b. Rearrange the first N components of array a in ascending order.

c. Place the largest component of array a in position N.

d. Compute the value of the largest component in the array a.
 e. Determine the subscript of the last occurrence of the largest of the first N components of the array a..
10. What does the following code do? n is some value


s = 0;


for ( i = n; i >= 1; i= i - 1)



if ( i %2 = = 0)




s = s + i;

a. It computes the sum of the integers from 1 through n.

b. It computes the sum of the integers from 1 through  n - 1.
c. It computes the sum of even integers from 1 to n
d. It computes the sum of the ODD integers from 1 through n.

e. None of the above

======================================================================

General Notes:

· Helpful to know/have read about but not required :

· Structures

· Recursion

· Pointers in C

· Highly recommended:

Working with some integrated development environment (IDE) such as MSVC or Metrowerks CodeWarrior Included is a brief document on how to use MSVC

· Helpful texts:

· The C Programming Language by Kernighan & Ritchie  from Prentice Hall

· C++: How to program by Deitel and Deitel from Prentice Hall

· C++: An introduction to computing by Adams, Leestma, Nyhoff from Prentice Hall
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