EEL 3801C – Midterm examination

Date: March 4th, 2004

Name: 

Student Code:
Instructions:

· This exam is open book and open notes. Allotted time is 90 minutes. 

· Add comments to your code!!! Uncommented and incorrect code will not get partial credit. 

· Note that the points add up to 120. 

Problem 1 (20 points)

Write an assembly program which computes the expression 

   v =  ((x + y) / z ) * u 

where x, y, z, u and v are 16 bit integer variables. Assume that no overflow will happen and the result and the partial results fit in 16 bit.

Problem 2 (20 points)

Modify the assembly program from step 1 as follows:

· add a byte variable ERRORCODE, which will be set as follows

· ERRORCODE = 0 if the expression is correctly evaluated

· ERRORCODE = 1 if there is an overflow at addition or subtraction

· ERRORCODE = 2 if the result of a multiplication does not fit in 16 bits

· ERRORCODE = 3 if there is a division with 0

Problem 3 (20 points)

Let ARRAY be an array of 16 bit integers, and LENGTH the number of integers in the array. One example is:

ARRAY    dw      10, 11, 12, 13, 14, 15

LENGTH  dw      6

Write an assembly language program, which calculates the square of each number in the array, and writes it back to the array. For example, after the program runs, the array above will contain the numbers 100, 121, 144, 169, 196 and 225. 

Assume that no overflow will happen and all the results fit in 16 bit.

Problem 4 (20 points)

Let ARRAY be an array of non-zero, positive, 8 bit integers, terminated with 0. Write an assembly language program which counts how many elements are greater than 42 and writes the answer into the 16 bit variable RESULT.

An example of the array would be:

ARRAY   db  45, 6, 7, 8, 12, 80, 90, 0 

In this case, the value of RESULT would be 3. 

Problem 5 (20 points)
Implement problem 4 in the C language. 

Problem 6 (20 points)

The following structure represents the nutritional value of a food type.

struct Food {

      int calories; 

      long int vitaminC;

      float fiber;

      double cholesterol;

}

Define a set of structures for well-known foods, for example:

Food apple, steak, coke, orangeJuice;

a) Initialize the fields of the structures for these well known food types.

b) Knowing that the average daily calorie need is 2000 calories, write a function named PercentageDailyValue which is taking a Food structure as a parameter, and returns the percentage daily value the given food represents as an integer. For example, if a steak has 500 calories, then PercentageDailyValue(steak) returns 25. 

