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Quiz 4 
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NOTES:  

1. The quiz has 4 questions total. Check the other side for question 3 and 4. 

2. For choice questions, there is only one correct answer. It is optional to write analysis on 

the choice questions. If your choice is correct, you will get full credit even without 

analysis. If your choice is not correct, you could still get partial credit based on the 

analysis. 

4.1 [25 points] Which statement for the time complexity (Tn) of the program is true ___a___  

F1(n, p, r)  

   S = 0. 

   For i = 1, . . . , n  
      S = S + F2(r, i). 

      S = S + F2(r, i). 

   Return S  

End 

 

F2 (r, i)  

   P=1. 

   For j = i, . . . , 1   
      P = P ∗ r. 

   Return P  

End 
 

(a) Tn(F1) is both Θ(n2) and Θ(2n2) 

(b) Tn(F1) is Θ(n2), but not Θ(2n2) 

(c) Tn(F1) is both Θ(n) and Θ(2n) 

(d) Tn(F1) is Θ(n), but not Θ(2n) 

(e) none of the above 

 

Solution: the only parts changes with n are in the “for” of F1 and the “for” of F2.  

For i=1, there are 2 sum operations in “for” of F1, 2 multiplication operation in “for” of F2.  

For i=2, there are 4 sum operations in “for” of F1, 2+4 multiplication operation in “for” of F2. 

For i=k, there are 2k sum operations in “for” of F1, 2×(1+2+…+k) multiplication operation in 

“for” of F2. 

So the overall operation number is 2n + 2×(1+2+…+n)=n2+4n, which is both Θ(n2). Based on 

Theorem 7, it is also Θ(2n2).  
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4.2 [25 point] A digraph G= (V, E, φ) with V = {1, 2, 3, 4}, E = {a, b, c, d, e, f} and φ 

=� a b c
(1,2) (2,1) (1,4)					

d e f
(3,2) (3,4) (4,3)�. Which statement for the graph is NOT true? 

__a____   

(a) b, c, f, d is a directed path  

(b) b, c, f, d is a directed trail 

(c) b, c, f, d is a directed walk 

(d) a, b, c, f, e is a directed trail 

(e) a, b, c, f, e is a directed walk 

 

Solution: the vertex sequence of b, c, f, d is 2, 1, 4, 3, 2, which has repeated vertex for 2. So it 

is not a directed path.  

 

 

4.3 [25 point] A simple graph (loops are allowed) G = (V, E) with |V| = 25 and its connected 

component number is 5. What is the minimal and maximal edge number it could have? 

Solution: As shown in page 13 of note 14, the minimal edge number is v-c = 20, the maximal 

edge number is C(v+1-c,2)+v= C(21, 2)+25 = 235. 

 

4.4 [25 point] Get all minimal weight spanning tree(s) of the graph. In the graph, the letters 

are vertices of the graph and the numbers are weights of the edges. You can either write the 

result(s) by drawing graph figure(s) or writing the graph definition(s). 

Solution: We can get result by either Prim’s algorithm or Kruskal’s algorithm. 

Two minimal weight spanning trees can be gotten with overall weight as 9. 

G1= (V, E) with V = {A, B, C, D, E, F}, E = {{A, B}, {B, C}, {C, D}, {A, E}, {A, F}} 

G2= (V, E) with V = {A, B, C, D, E, F}, E = {{A, B}, {C, E}, {C, D}, {A, E}, {A, F}} 

If a student gets the same results by drawing the trees in figures, full credit should be given. 
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