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8. We have fin) =2+2 + 2% ...+ 2% = 2% for all n = 0. Thus, fir) = 02(27). Also

fin) = 2+2249 4., 490
= (1+2+2+2%4+... 427 -1
= (#ntl_1)—-1
— 2?I+|_2
< 2:|+I
= 2.0n

This implies that f{n) = {27}, Hence, f(n) = &(27).

18. There are three nested for loop and each of these loops has » iterations. For each iteration of the outer
loop, the middle loop has n iterations. Thus, the middle loop executes n times and has 0 iterations.
For each iteration of the middle loop, the inner most loop has » iterations. It follows that the inner
most loop has o® iterations. Henee, this algorithm is ©(n*).

26. Hore o = 16, b= 2, ¢ = 5, and k = 4. Now 5 = 2! = 16 = a. Hence, by the master theorem, Theorem
9.1.32,

fin) :ﬁ{u'l'lg:t}.
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24, Yes. One such graph is shown in Figure Ch10Sec1Ex24.

Figure ChllSec]1Ex24

30. Suppose there exists a digraph having the given properties. Then for thiz digraph the sum of indegrees
= & and the sum of the outdegrees = 4. But we know that in a digraph the sum of indegrees = the
sum of outdegrees of vertices. Henee, there is no such digeaph.
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10. Let (37 be a simple graph with o vertices such that & has more than -[Eg'ﬂi- edges. From Worleed-
Out Exercise T, of this section, a simple graph with n vertices and m components can have at most
w edges. Suppose that the given graph is not connected. Then m > 2, Thus, n—m < n—2
and n —m 4+ 1 < i — 1. Hence, a simple graph with o (= 2) vertices and m > 2 components can have

— =11 . L f
at most 2821 pdges. This is a contradiction. Hence, G is a connected graph.

12. Suppose (7 iz not a connected graph, Let Oy, .., Oy be the components of 7, where £ = 1. Let
be a vertex of O and v be a vertex of Ch. There are no edges between w and » in &, But in &7 there
is an edge between w and v, Suppose the number of vertices in 4 is 0 and the number of vertices
in (% is m. Then in &, we obtain the subgraph K, from these two components. Now K, is a
connected graph. We can apply similar arguments for any two components Oy, Oy, ..., Oy - Henee, G°
is a connected graph.



Page 643 Section 10.3



Page 684 Section 10.6



