MECH 215 Midterm Exam
· Please put your name and ID number on both your question sheets and answer booklet.  Return both items when you have finished the exam.
· There are three questions on the exam worth 50 marks total.

Question #1 (10 marks)
Please indicate the answers in the answer booklet.  Only short one or two sentence answers are required.  Examples are not necessary.
a) A string is an array of characters with the last character equal to ?  Name one function from the C++ string library.
b) What output does the following code produce ? 

cout << ( 5 / 2 + 7.7 );  cout << ( 1 / 2 * 2.7 );
c) A call by reference function parameter is indicated using what symbol ?  Are arrays call by value or call by reference ?
d) What is the difference between a call by value and a call by reference function parameter ?

e) What is a function prototype and where is it located ?  What does an include/header file typically contain ? 
f) What is the difference between a normal local variable and a static local variable ?
Question #2 (20 marks)
Consider a nxn matrix A (not a structure just a 2D array).  
Develop a program (no function required) that:

a) Inputs the matrix dimension n from the keyboard.  If the value of n is outside the valid range from 1 to 7 then request the input again until a valid value is input.
b) Initializes the elements of the matrix to A[i][j] = -7.7*i + j*j

Attempt either part c) or part d) below.  Bonus marks if you get both.

c) Calculates the vector norm/magnitude of each column of the matrix A storing the result in a vector called norm with a component for each column of A.
d) Performs matrix multiplication to calculate A*A storing the result in B (i.e. B = A*A).  Hint: The i-th row and j-th column B[i][j] is equal to the dot product of the i-th row of A with the j-th column of A.
Question #3 (20 marks)

a) Develop a structure called “text” that contains a string A with a maximum length of 100 characters and an integer N that indicates the size of the string.

b) Develop a function called init_text(tx,str,flag).  This function will initialize the text structure tx with the string str if flag equals 0.  If flag equals 1 then it will read the string from a file where the file name is stored in the string str.  The function will return 1 if there is an error and 0 otherwise.

Hint: The C++ library functions strlen(…) and strcpy(…) can help you solve this problem.

c) Develop a function called frequency(tx,c) that returns how many times the character stored in c occurs in the text structure tx (i.e. the string A inside tx).
