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1) (5 pts) What would the following function return if it was called with the parameters 3 and 5, respectively?

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

     if ((x < 1) AND (y < 1)) then

          Recurse returns 0

     elseif (y > x) then

          Recurse returns (1+Recurse(x,y-1))

     else

          Recurse returns (1+Recurse(x-1,y))

     endif

endfunction

a) 0

b) 3
c) 5
d) 8
e) none of the above
2)  (10 pts) Write a procedure that takes in an array of characters and reverses the contents of the array. (Hence, if the contents of the array passed to the procedure were “telephones”, after the procedure the array would store “senohpelet”.) Here is the type definition of the array and the procedure header:
Ten_Char_Array definesa array[1..10] of Char

procedure Reverse(word isoftype in/out Ten_Char_Array)

2) endprocedure

3) (3 pts) Define a new data type named Person_Type to be used for a linked list structure that stores a person’s name and age.

(3 pts) Declare a pointer to Person_Type. Make that pointer point to a new node of the type in question 3. The name field for this new node should be set to your favorite actor/actress and the age field should be set to how old you think they are. (And don’t forget to set the pointer field of the new node to NIL.)

(6 pts) Now, consider writing a procedure that takes in a pointer toa Person_Type and prints out the names of all the people 21 years of age or older, in the linked list pointed to by the pointer passed into the procedure. Here is an incomplete version of such a procedure. Fill in the blanks so that the procedure will work. 

procedure Print_Adults(list_head isoftype in Ptr toa Person_Type)

     if (list_head <> NIL) then

          if (list_head^._____ >= 21) then

               print( ______________________ )

          endif

          Print_Adults( ______________________ )

     endif

endprocedure 

6)  (3 pts) What does the ^ symbol do?
a) accesses the next node

b) dereferences a pointer
c) computes an exponent
d) retrieves the value stored in the data field
e) nothing, it just looks cool
7) (8 pts) Consider this binary tree:

15

10                                                           /      \

11 47

     /          /      \

  3          25     55

17             /      \

18 33

       In what order would the nodes of this tree be traversed in a Postorder traversal?

       ____ , ____ , ____ , ____ , ____ , ____ , ____ , ____ 

8) (4 pts) What is the maximum number of leaf nodes in a binary tree with a height of 4? (A leaf node is one that has both of it’s pointers set to NIL. The height of a binary tree is the maximum distance (in number of links) to get from any node in the tree to the root node. So for example, for a binary tree with height 1, the maximum number of leaf nodes is 2.)

________

9) (4 pts) Consider this series of queue operations, what are the values left in the queue after these operations have executed?

enqueue(2)

enqueue(3)

enqueue(17)

dequeue()

enqueue(8)

enqueue(5)

dequeue()








front

of 

queue

10) (10 pts) Evaluate the following post-fix expression, showing the values in the stack at each indicated point in the Postfix string(points A, B, and C).

9 2 + 12 – 7 A 5 2 * 8 4 / B / – 2 3 * C – + = ____________________
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(7 pts each) Calculate these summations, in terms of n:

a) 4i + 6 (where i ranges from n to 2n)

b)  3n2i (where i ranges from 5 to 100)

(6 pts) Consider implementing a stack with a linked list. Here are some records that could be used to do so:

List_Node definesa record

     data isoftype Num

     next isoftype Ptr toa List_Node

endrecord

Stack_Type definesa record

     bottom isoftype Ptr toa List_Node

     top isoftype Ptr toa List_Node

endrecord

Write a section of code that declares a Stack_Type variable and creates a List_Node with a data value of 7 to be “pushed” onto the stack. Since this is the first value to be pushed onto the stack variable defined, make the bottom and top fields of your stack variable point to the List_Node you created. 

(8 pts) Consider using Merge Sort to sort the numbers 7, 2, 9, 1, 10, 3, 8, and 5. What will be the order of the numbers before the LAST call to the Merge procedure is made?

____ , ____ , ____ , ____ , ____ , ____ , ____ , ____ 

Here is an algorithm with a procedure in it:

Ten_Num_Array definesa array[1..10] of Num

procedure Find_It(numbers isoftype in/out Ten_Num_Array, spot isoftype in Num)

     a,b,c isoftype Num

     a <- spot
     c <- numbers[a]

     for b <- (spot+1) to 10 do

          if ( c < numbers[b] )

              c <- numbers[b]

              a <- b

         endif

     endfor

     d isoftype Num

     d <- numbers[a]

     numbers[a] <- numbers[spot]

     numbers[spot] <- d

endprocedure

algorithm What_Does_It_Do

     my_numbers isoftype Ten_Num_Array

     index isoftype Num

     for index <- 1 to 10 do

          read(my_numbers[index])

     endfor

     for index <-3 to 10 do

          Find_It(my_numbers, index)

     endfor

     for index <-1 to 10 do

          print(my_numbers[index],’,’)

     endfor
endalgorithm

14) (10 pts) If the user types in the numbers 9, 3, 7, 4, 6, 1, 0, 2, 8, 5 in when the algorithm is run, what will be the output of the algorithm? (Just separate each of the array values with commas.)

____ , ____ , ____ , ____ , ____ , ____ , ____ , ____ , ____ , ____ 

15) (5 pts) What does the procedure Find_It do in general?

16) (1 pt) What state is the Kentucky Derby held, annually?
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