CS 010 – Intro to Computer Science                                     Fall -  2002
Mid-term exam  – Thursday November 7th –  total 100 points

GLOBAL VERSION

1. (15 pts) True/False.  Please write out "True" and "False".  Do not just write T or F.

a. The core idea of the von Neumann model of computing is that all higher level languages be reduceable to Machine Language.   FALSE
b. In a computer language, syntax refers to the rules of grammar of the language. TRUE
c. A C++ expression always has a “side effect” AND returns a value. FALSE
d. Two variables with the same name can be declared in the same program. TRUE
e. The scope of a variable is the code block surrounding the variable. FALSE
f. Every function must end with a return statement. FALSE
g. All while loops can be converted into for loops. TRUE
h. ? :  is a valid ternary operator. TRUE
i. For int x, 10 = x is a valid expression. FALSE
j. For int x, 10 == x is a valid expression. TRUE
k. A variable defined using the const modifier must be initialized.  TRUE
l. In C++, the () in a function call is an operator. TRUE
m. The name “_123” is a valid identifier. TRUE
n. The modulus operator can only be used with integers. TRUE
o. The C++ language is case-sensitive. TRUE
p. All programs must have input and output. FALSE
q. In C++, each statement must be on a separate line. FALSE
r. the “break” statement causes control to revert to the beginning of the control structure in which it is used. FALSE
s. Every function must have a prototype. FALSE
2. (15 pts) Fill in the blank with the appropriate term.

a. The keyword  VOID  is used in a function header to specify that the function does not return a value.

b. A SYNTAX error occurs at compile-time.

c. The C++ Standard Library uses the NAMESPACE std to define the scope of its identifiers

d. Every variable must be ____DEFINED or DECLARED___  before being used in a program.

e. (Global/Local) GLOBAL variables have file scope.

f. The header of a function definition gives the name and type of its PARAMETERS.

g. A function invocation can pass ARGUMENTS to the called function. 

h. A  STATEMENT must always end with a semi-colon.

e.   A function that can be invoked by several different signatures is said to be OVERLOADED.

3. (10 pts) Show the values that the specified variables contain after the following code has been performed.  Assume that all variables initially contain the value 5.

result += x++;
result = 10
x = 6  (x is post-incremented)
answer %= ++y;
answer = 5
y = 6 (y is pre-incremented)

4. (10 pts) Show the values that the specified variables contain after the following code is executed.  Specify the number of times the loop will be executed.

int i = 0;

int num = 1;

while (i < 16)

{


i = num;


num += num;

}

i == __16___  
num == __32___  

Loop executed ___5___ times.

5. (10 pts) Convert the following for loop to a while loop.

for(i = 0; i < num; i++)

{


cout << i << "    Enter a value: ";


cin >> val;

}


i = 0;


while (i < num)

{


cout << i << "    Enter a value: ";


cin >> val;


i++;

}

6. (10 pts) Rewrite the following code so that it does not use any compound conditions (i.e. not using && or || operators).

if ((num1 == x && num2 == y) || (num1 == num2))


cout << "Hello\n";

else


cout << "Goodbye\n";

if (num1 == x)

{


if (num2 == y)

cout << "Hello\n";


}

else if (num1 == num2)

cout << "Hello\n";

else


cout << "Goodbye\n";

7. (10 pts) Specify the errors (compile-time and run-time errors) in each of the following code segments.  There may be more than one error in each. Write your corrections in the space to the right of the corresponding mistake.

a. (4 points)

char choice;

do

{


cout << "Say Hello or Goodbye (h/g)? ";


cin >> choice;


switch (choice)


{



case h:

//should be ‘h’




cout << Hello << endl;

//should be “Hello”, and followed






//on next line by break;


case g:

//should be ‘g’




cout << "Goodbye" << endl; 
//should be followed on next line //by break;

}

}while (choice == 'h' || 'g');

//should be






//(choice == ‘h’ || choice == ‘g’)
//other: no default statement to catch wrong input on first iteration (not really an error)

b. (3 points)

#include <iostream>

#include <string>

int main()

{


{std::string s = “a string”;


{std::string x = s + “, really”;


 std::cout << s << std::endl; }
// the variable x is defined in

 std::cout << x << std::endl;

// one code block and used in
}





// another.
return 0;

}

c. (3 points)

int i, num, x;

cout << "Enter value: ";

cin >> num;

// execute loop num times

for (i = 0, i <= num, i++)
//should be for (i=0; i<num; i++)

{


x = num / 2;



if (i = x)
//should be if(i==x)


cout << "You are half way there!\n";

}

d. (3 points)

double square( int );

int main()

{


cout << “input a number\n”;


const int num; 
//a const must be initialized;

cin >> num; 
//cannot modify a const;
cout << “square of “ << num << “ is “ << square( num ) << endl;


return 0;

}

double square( int num )

{


double numsq;


numsq = num * num;

}
//requires return numsq;
8. (15 pts) Assume you have two characters, ch1 and ch2, and two integers, val1 and val2.  Write a function that will receive these values as arguments and print the ch1 val1 times, followed by ch2 val2 times, followed by ch1 val1 times.  For example, given the characters '*' and 'A', and the values 3 and 5, your code should print:

***AAAAA***

Show separately the function prototype and a sample function invocation.

prototype:
void printHeader( int, char, int, char )

invocation:
printHeader( int1, char1, int2, char2 );

definition:

void printHeader( int val1, char ch1, int val2, char ch2)

{


int i;


cout << "\n\n";


for (i = 0; i < val1; i++)



cout << ch1;


for (i = 0; i < val2; i++)



cout << ch2;


for (i = 0; i < val1; i++)



cout << ch1;


cout << endl;

}

9. (15 pts) Write code to convert and output a time interval measured in seconds to the hours:minutes:seconds form.  The user will give the number of seconds.  For example, if the user entered 8306 seconds, the output should be:
2:18:26
  because 8306 seconds is 2 hours, 18 minutes, and 26 seconds.

int seconds;

int hrs, mins, secs;

cout << "Enter the time interval to be converted (seconds): ";

cin >> seconds;

hrs = seconds / 3600;

mins = (seconds % 3600) / 60;

secs = (seconds % 3600) % 60;

cout << "Interval of " << seconds << " seconds = " << hrs << ":" << mins << ":" << secs << endl;

10. (15 pts) Write a function that takes one character as input and prints out that character plus the next five characters. For example, if the value of the variable in the calling routine was 'm', then the function would print: m  n  o  p  q  r;  Do not worry whether the character is alphabetical or not.

Show separately the function prototype and a sample function invocation.

prototype: void charSequence(char);

invocation: charSequence( start );

definition:

void charSequence( char first )

{


const int sequence = 5;

cout << first << " ";


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


{



first = first + 1;



cout << first << " ";


}


cout << endl;

return;

}
11. (15 pts) Write a function that takes three inputs of type double and returns the largest of them.

Show separately the function prototype and a sample function invocation.

prototype: double largest( double, double, double );

invocation: x = largest( num1, num2, num3 );

definition:

double largest( double x1, double x2, double x3 )

{


double max = x1;


if ( x2 > max ) max = x2;


if ( x3 > max ) max = x3;


return max;

}
12. (15 pts) Write a function that takes two integer inputs and returns the (integer) value of the first raised to the power of the second: e.g. if the numbers 4 and 3 are passed as arguments, the return value would be 43 = 64

Show separately the function prototype and a sample function invocation.

prototype: int power( int, int );

invocation: z = power( x, y );

definition:

int power( int base, int exponent )

{


int result = 1;


for ( int i = 0; i != exponent; i++ )



result = result * base;


return result;

}
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