
CS141 Spring03 Midterm Answers 
 
1- Merge Sort problem 
                   
                             22, 15, 36, 44, 10, 3, 9, 13, 29, 25 
 
                    22, 15, 36, 44, 10                  3, 9, 13, 29, 25 
             
            22, 15, 36            44, 10            3, 9, 13          29, 25             
 
   22, 15        36          44         10         3, 9      13       29     25 
 
22     15                                              3     9 
 
     15, 22                                                  3, 9 
 
          15, 22, 36               10, 44              3, 9, 13               25, 29 
 
                   10, 15, 22, 36, 44                  3, 9, 13, 25, 29 
 
                           3, 9, 10, 13, 15, 22, 25, 29, 36, 44 

Dividing as 3, 9 and 13, 
29, 25 is also correct, of 
course for both sides… 

 
 
2- Complex Number problem 
 
 (a + ib)*(c + id) = ac – bd + i (bc + ad)   ……………(1) 
 
Now consider 
 
(a + b)*(c + d) = ac + ad + bc + bd 
bc + ad = (a + b)*(c + d) – ac – bd          …………….(2) 
 
Now substitute (2) in (1) 
 
(a + ib)*(c + id) = ac – bd + i [ (a + b)*(c + d) – ac – bd] 
 
1st multiplication = ac 
2nd multiplication = bd 
3rd multiplication = (a + b)*(c + d) 
 
 
 
 
 
 
 



3-Link Hopping problem 
 
p  pointer to header 
q  pointer to tail 
 
 
 

    while ( p is not equal to q ) { 
         p = p.next 
         q = q.prev 
} 
return p  (return q is also correct)

 
 
 
4- Matrix Multiplication 
 
A, B  input matrices, C  output matrix 
count1, count2, count3  counters 
rowSum  temporary place to store row sums 
 
for (count1 = 0 to i - 1) 
      for (count2 = 0 to j -1) { 
              rowSum = 0 
              for (count3 = 0 to k - 1){ 
                    rowSum += A[count1,count3] * B[count3,count2] Summation can be 

done either in the 
above or below step 

              } 
      C[count1,count2] = rowSum 
} 
 
 
5- Master Method problem 
 

a) a = 2, b = 2, log22 = 1, f(n) = log n. 
Note that we can substitute log n with n since it is the next element that upper-
bounds log n. Hence, Case 1 is valid for  ε = 1. Consequently T(n) is Θ(n). 

 
b) a = 8, b = 2, log28 = 3, f(n) = n2  

Case 1, for ε = 1. Hence T(n) is Θ(n3) 
 

c) a = 16, b = 2, log216 = 4, f(n) = (n log n)4  
Case 2, with k = 4. Hence T(n) is Θ(n4log5n) 


