COP 3502 – Computer Science 1

Exam #1 – Fall ’99

Lecturer: Arup Guha

TA: _______________

Name: ____________________

SSN:______________________

10/7/99

1)  (4 pts) What is the decimal equivalent of the binary number 110111? 
___________

2) (4 pts) What is the binary equivalent of the decimal number 231?
___________

3) (4 pts) What is the value of log2512?




___________

(3 pts) The book identifies each of these as properties of good algorithms EXCEPT:

a) Simplicity

b) Precision

c) Incorporating features of the language the algorithm is to be implemented in.

d) Use of levels of abstraction, allowing the user to organize all the major logical steps of an algorithm without being distracted by the details that make each one up.

(3 pts) Which of these statements is most accurate?

a) All algorithms are computer programs.

b) All computer programs are algorithms.

c) A computer program is one expression of an algorithm.

d) An algorithm can have an infinite number of steps.

(3 pts) Circle all of the Control Structures in our pseudocode of the choices below:

a) if...then...endif

b) loop....exitif...endloop

c) repeat...until

d) record...endrecord

(3 pts) Which of these statements is false, according to the book:

a) All forms of information are data.

b) Data means a specific representation about something.

c) Information means knowledge about something.

d)An algorithm manipulates data, not information.

Consider this short section of algorithmic pseudocode to answer the next two questions:

PI is 3.14

Five_Num_Array definesa array[1..5] of Num

radius isoftype Num

five_radii isoftype Five_Num_Array

answer isoftype Char

notdone isoftype Boolean

8)  (3 pts) Which of these is not an atomic variable?

a)PI

b)radius

c)notdone

d)answer

9)  (3 pts) Which of these is a variable, but not an atomic variable?

a)radius

b)Five_Num_Array

c)answer

d)five_radii

10)  (3 pts) Which of these is not an atomic data type in our pseudocode?

a) pointers

b) strings

c) numbers

d) characters

e) booleans

11)  (3 pts) What is the output of this algorithm?

algorithm Test1

  a,b,c isoftype Num

  a <- 1

  b <- 2

  c <- 3

  b <- a + c

  if (a+c < b)

    c <- c – a

  else if ( b < a + c)

    c <- c + a

  else

    c <- b + c + a

  endif

  print(“A= “,c,”B= “,a, “C= “, b)

endlalgorithm

a) A=1 B=4 C=6

b) A=8 B=1 C=4

c) A=2 B=1C=2

d) A=1 B=4 C=8

e) none of the above

12) (2 pts) What are the two types of statements we can use in our pseudocode to initialize variables?

_____________

_____________

13) (4 pts) What are the values of the following expressions?

a) ((15+6) < (3*7)) OR ((37/5) > (39 DIV 5))


    _____________

b) (7*(3 – 1000 DIV 7 + 174 MOD 77)*(4-(6-2))*(18 MOD 4)) + 13 _____________

14)  (3 pts) What will be printed out as the final values of a,b, and c when this algorithm is executed if the user enters 1,2 and 3, respectively for their initial values?

algorithm Test1

  a,b,c isoftype Num

  read(a,b,c)
  loop

    a <- b + 2*c

    c <- a – b

    exitif b > c

    b <- b + c + 2

  endloop
  print(a,b,c)

endalgorithm

a=_________
b=_________
c=_________

15) (4 pts) Here is a procedure that takes in an array as a parameter:

Five_Num_Array definesa array[1..5] of Num

procedure Switch_Values(x isoftype in/out Five_Num_Array)

     index isoftype Num

     for index<-1 to 4 do

          if (x[index+1] > x[index]) then

               print(x[index])

               x[index+1] <- x[index+1] – index

          else

               print(20-x[index])

          endif

     endfor

endprocedure

Now, assume that we declare a Five_Num_Array variable numbers and fill it with values such that numbers[1]=2, numbers[2]=5, numbers[3]=5, numbers[4]=2, and numbers[5]=9. Now, if the procedure call Switch_Values(numbers) is made, there are going to be four numbers printed out. What are these numbers in order?

______________

______________

______________

______________

Here is a section of code you will use to answer questions 16-20

for i<- 1 to n do

  print(i)  
// *

  j <- 1  
// *

  loop



    print(i*j,” “) 
// $

    j <- j+1

// $

    exitif j > i

// $

  endloop

  print(“Done with line “,i) // *

endfor

Our goal is to approximate how much time it will take to run this section of code. Assume that each statement labelled with a * takes 1 millisecond to execute, and that each statement labelled with a $ takes 2 milliseconds to execute. Notice that the amount of time this algorithm takes depends on the value of n. Thus your answers to all of these questions except #20 will be in terms of n.

16)  (3 pts) Write a summation that corresponds to how many times * statements are executed in the course of running this algorithm.

17)  (3 pts) Evaluate this summation, in terms of n.

18)  (3 pts) Now, write a summation that corresponds to how many times $ statements are executed in the course of running this algorithm.

19)  (3 pts) Evaluate this summation, in terms of n.

20) (3 pts) Finally, using your answers from questions 16 and 18, and the assumption in the statement of the problem, how long would it take to run the section of code above if n=10?

21)  (3 pts) Here is a recursive procedure:

procedure Factorial_Chain(n, total isoftype in Num)

  if (n > 0) then

    total <-total*n

    print(n,total)

    Factorial_Chain(n-1,total)

  endif

endprocedure

Fill in the output of running the line Factorial_Chain(5,1) in the grid below:

n

  
total
















Here is a short algorithm:

algorithm Test2

  function Hello returnsa Num (x,y isoftype in Num)

    Hello returns (x+y)*(x-y)

  endfunction

  a,b isoftype Num 

  print(Hello(a+b,a-b))

endalgorithm

22) (2 pts) What are the formal parameters in the function Hello?

___________

___________

23) (2 pts) What are the actual parameters to the function Hello?

___________

___________

24)  (20 pts) Write a procedure that takes in one Num parameter n and reads in n numbers from the user. You may assume n is an integer greater than 1. The procedure should then compute the maximum and minimum of the numbers entered by the user and print the sum of these two values to the screen. (No comments are necessary. You do not need to prompt the user to enter the n numbers.)
procedure Go_Through_Numbers(n isoftype in Num)

endprocedure

25) (2 pts) Define an array type named Short_Description_Type to hold up to 100 characters.

Short_Description_Type     _____________________________________________

26) (3 pts) Now, define a record type named Personal_Add_Type that stores the following data:


age, sex(M or F), race, hair color, and a short description of themselves, up to 100 


characters. Choose data types you feel are most appropriate for each field.

Personal_Add_Type definesa record

endrecord

27) (2 pts) Declare a variable of the type you created in question 25. Set the age field of your variable to 21.

28) (2 pts) What year was the 1996 Summer Olympics held?
Scratch work page – nothing on this page will be graded.
