TCSS 343


Quiz #1

Name:








Answer the following questions. 

1.








(10 pts)

a.  Evaluate the following infix expression.

    (56 - 9*6)*(54– 50) – 288/(35 – 11*(13 – 12)) + 193. 

= (2)*(4) – 288/(24) + 193 = 8 – 12 + 193 = 189.

b. Convert the above infix expression to postfix. Show the stack after each step.
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c. Use a stack to evaluate the postfix expression.
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2. How many inversions does the permutation [7 5 1 3 4 8 6 2] contain?            (2 pts)







    6 4    1 1 2 1







   Total:  15 inversions.

    How many inversions does the “reverse” of this permutation contain?
       (3 pts)    

     


C(7,2) – 15 = 13 inversions.

3. Prove that the following recursive algorithm computes 3n – 2n
(10 pts)

//n is a non-negative integer

1. static int  tt(int n) {

2. if (n <= 1) return n;

3. else return (5*tt(n – 1) – 6*tt(n – 2));

}

We wish to prove by induction that tt(n) = 3n – 2n
P(0) :  30 – 20 = 0  and indeed  line 2 of the code returns 0.

P(1) :  31 – 21 = 1  and indeed  line 2 of the code returns 1.

P(k) :  tt(k) = 3k – 2k   (k < n.

P(n) :  tt(n) = 3n – 2n
Proof:

· tt(n) = 5*tt(n – 1) – 6*tt(n – 2)   
Line 3 of the code.

· tt(n – 1) = 3n-1 – 2n-1    
         
Induction hypothesis.

· tt(n – 2) = 3n-2 – 2n-2    
         
Induction hypothesis.

· From Line 3 of the code and the induction hypotheses: 

· tt(n) = 5*(3n - 1 – 2n - 1) – 6*(3n - 2 – 2n - 2) = (5*3n - 1 – 6*3n - 2) – (5*2n - 1 – 6*2n-2) = (5*3n - 1 – 2*3n - 1) –  (5*2n - 1 – 3*2n - 1) = 3*3n – 1 – 2*2n – 1 = 3n – 2n
4. Given the array :






(5 pts) 

In Shellsort we use increments. Show how this array will look like after a 4-sort.

28   20   14   63   
32   13   27   12  

44   77   74   59   
27   76   25   54  

61   44   26   78   
55   95   94   71 

27   13   14   12   
28   20   25   54  

32   44   26   59   
44   76   27   63  

55   77   74   71   
61   95   94   78
5. QuickSort the array below using the following rules:

a. Select the pivot to be the middle value of the first, middle and last entry of the section of the array to be sorted.

b. Use a cutoff of 8. 

c. Show the pivot selected (underline it), the array after the redistribution, the recursive calls made by QuickSort after the redistribution.
      (15 pts)

d. Note: for a small sub-array of size ( 8 do not show any details, just produce the final sorted array.

28   20   14   63   32   13   27   18   

44   77   74   59   27   76   25   58   

61   44   26   78   55   95   94   78  
Pivot:   28   20   14   63   32   13   27   18   

44   77   74   59   27   76   25   58   

61   44   26   78   55   95   94   78  
Redistribution:

59   20   14   63   32   13   27   18   

44   77   74   28   27   76   25   58   

61   44   26   78   55   95   94   78  

25   20   14   55   32   13   27   18   

44   26   44   28   27  58    59   76   

61   74   77   78   63   95   94   78  
Recursive calls:   QuickSort(A, 0, 13);   QuickSort(A, 15, 23);
QuickSort(A, 0, 13);         25   20   14   55   32   13   27   18   

    

     44   26   44   28   27  58  

Pivot selcted:

      27   20   14   55   32   13   25   18   

    

     
    44   26   44   28   27  58  

Redistribution:  
     18   20   14   27   26   13   25   27      

    

     
    44   32   44   28   55  58  
Cutoff:                             13   14   18   20  25  26   27   27      

    

     
   28    32   44   44 55  58  

QuickSort(A, 15, 23);        76   61   74   77   78   63   95   94   78  

Use cutoff :

     61  63   74   76   77   78   94   95   78

Sorted array:       13   14   18   20  25  26   27   27      

    

     
28    32   44   44  55  58  59    61  




63   74   76   77   78   94   95   78

Extra credit:  Calculate 2100 mod 5.   Explain your derivation. Extra credit will be awarded only for a precise, correct explanation of how you calculated the answer. 

24 mod 5 = 16 mod 5 = 1.

2100  mod 5 = (24)25 mod 5 = (24 mod 5)25 mod 5 = 125 mod 5 = 1.

