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Question 1) (9 points) 

Choose ONLY  3  of the  the following definitions  and translate them into Turkish. 
Algorithm: A step-by-step procedure for solving a problem in a finite amount of time.

Compiler: A program that translates a high-level language into machine code.

Computer Program: A sequence of instructions outlining steps to be performed by a computer.

Programming Language: A set of rules, symbols, and special words used to construct a program.

Syntax: The formal rules governing how one writes valid instructions in a language.

Semantics: The set of rules that gives the meaning of instructions written in a programming language. 

Question 2) (5 points)

 Convert each of the following (non-C) arithmetic expressions into C arithmetic expressions. Note the priorities of the arithmetic operators and use parentheses when necessary.

Choose ONLY one of the following  three options:

Option 1: 

         x

  -------------- + 1 

 
    x(x2 + 1)


       a - b

  --------------  

 
    (d + 2)e

Option 2:

               -b+  b2-4ac

  --------------  

 
         2a

Option 3:

                      a – b

  --------------  

 
        bd + 4

               2 + --------

                      x – y

Question 3) (6 points)

 Compute the  results of the following C arithmetic expressions considering the parentheses, and the priorities of the arithmetic operators. (Show the order of operations clearly step-by-step)

Answer  (a) and choose ONLY one of the two options in (b):

a) Assuming A=2, B=3, C=4, D=5, what is the result of the following arithmetic expression: (C*D/(A*D))+B+C*D/A.

b) Hint: power() is a function. For example, power(2,3) represents 23 which is 8.

Option 1: Assuming A=1, B=2, C=3,what is the result of the following arithmetic expression: 

C+B*A/A-power(B, C)*power((B,C), B)

Option 2: Assuming A=3, B=2, C=1,what is the result of the following arithmetic expression: 

A+B/C+power(B, A)+(A+B)*C

Question 4) (25 points)

Show how to solve the following problems using flowcharts. In each of the problems you have to do the following.

a)  Analyse the problem and determine the required inputs, outputs, and constants (if any).

b)  Draw a flowchart that describes the steps to be performed by the computer. 

Further instructions (if any) are given below with the questions.

You have 2 options. You may choose to answer one of the relatively more difficult questions that worth 25 points, or choose to answer two of the easier questions that worth 10 and 15 points, respectively. You MAY NOT choose two questions that worth 10 points or  15 points both. 

CLEARLY INDICATE ON YOUR ANSWER SHEET WHICH QUESTIONS YOU HAVE ANSWERED.

Option 1: Answer one of the following questions.

(25 points) Problem 1: Draw a flowchart to input 3 test scores T1, T2, and T3 for each of 100 students. The final grade is found by 

0.30 *T1 + 0.30 * T2 + 0.40 * T3.

The program should output ‘pass’ if final grade is greater than or equal to 70; ‘fail’ if final grade is less than 50 and ‘probation’ otherwise. 

(25 points) Problem 2: Draw a flowchart that inputs two positive integers N and x and outputs the result according to the following function: 

                 1+2+…+N    if x > N

    f(x) =    x!                  if x < N

                 0                   if x = N

Option 2: Answer one 10-point question AND one 15-point question.

(10 points) Problem 3: The following formula can be used to convert a value given in Fahrenheit into Celsius: C = 5/9*(F-32), where F is the Fahrenheit value, and C is the corresponding Celsius value. Draw a flowchart that describes how any value given by the user will be converted to Celsius.

Assume that the user has entered  –105.15 as input to the program. As we did in the class, show the change in values of the variables after each step in the flowchart. 

(10 points) Problem 4: Draw a flowchart to calculate the volume of a sphere using the formula

         4 

V = ---- Π r 3

         3

Use 3.1416 for Π. Assign the value of 10.0 to the variable Radius. 

(10 points) Problem 5: Draw a flowchart to input three values and determine if they represent the three sides of a triangle. The flowchart should print a message that explains its finding clearly.

Hint: Three values represent a triangle if sum of two smallest values are greater than the third one and the difference between the smallest and largest values should be less than the third value. 

(10 points) Problem 6: Draw a flowchart to input positive numbers and output their average. Your program should terminate when a negative value is read. 


(15 points) Problem 7: Draw a flowchart that inputs three numbers which are all different, orders them from smallest to largest, and prints them in sorted order. 

(15 points) Problem 8: Draw a flowchart that inputs a base and an integer exponent and output should be the base to the exponent power (Consider the cases when exponent < 0, exponent > 0, and exponent = 0). For base = 2, and exponent = 3 (i.e., 23) show the trace of your program.
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