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Part A {Short Answer Questions)

Answer any eight quesfrbns.

Weight I each.

1. Detine block and end block in a graph. Give examples.

2. Determine the order, size and degree of regularity of the n-cube. Qn.

3. \Yhat is tractable problem,intractable problem?

4. Define a tree. Drarv all trees of order 5.

5. Define a rooted free. Give an example.

6. Define radius and diameter of a graph G. Give example.

7. Define flow in a netrvolk N

8. Detine vefiex disjoint u - u paths in agraph G and the term rc(t^e, a), if u,u e V(G)

9. Let I be a feasible vertex labeling of a rveiehted complete bipartite graph G. If .EI1 contains a perfect matching ,14/ .

then prove that Mt ia a maximum weight matching of G.

10. Srttte Kirl;tnan's schtool girl prohlent

Part B (Short Essay/Problems)

Answer any sx quesflons.

Weight 2 each.

11 . (a) Detine isomorphism i:f nvo graphs. Give an erampie ol a graph G of oriier -< such that G o G
(b) Def,rne equai graphs. Are fwo equal graptrs isomorphic'? Is the coverse true? Justifo.

q8x 1=8 weightagel
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12. Explain Greedy algorithm , f,rnd its complexity

13. Prove that Kruskal's algorithm produces a minimum spanning hee in a non-trivial connected rveighted graph

14. Define the distance function on a graph G. Write an algorithm to find d(u, t) for a fixed vertex u and every vefiex u

of G.

15. Write an algorithrn to determine a Ma,timum flow and minimum cut in a nef*,ork ff with underlying digraph D
.source s. sink t .capacity functionc, and initial tlow f , where /couldbethe zero floi.v'.

16. For every graph G , show that 
"(G) 

<.\(G) S d(G)

17. Pro,-e lhat every'r*regular bipcu'tite multigrttph, r ) L has a perlbct matching.

18. Prole thar Petersen graph is not l-factorable

16x2=12 weightagel

iart C (Essay Type Questions)

Answer any two guesflons.

Weight 5 each.

'l 9. a) Havel - Hakimi Tlieorem

b) Determine whether the following sequence is graphical and , if so. tind a graph having s as its degree seqllence.

s : 5,5, 4r4r3r 3,3, 1,0,0

20. Explain Depth First Search Algorithm using an example. Find its complexitl.

21 . (a) Let Ii be a nefivork with underlying digraph D, source s. sink t, capacitl tirnction c, and florv /. Let D/ be the

digraph with the same vertex as D and arc set

E{D') : {(r,y); t*,y) e E{D) andc(*,y) > f{*,a), or (y,r) e E(D) and, f (y,c) > 0}
Prove that D'contains a (directed) s-t path if ancl only if D contains an /-augmenting semipath.

1b) Drai.v the netlvork with underlying digraph D, source s, sir:rk t . Vefiex set Y(D) : {s,u,,u1,ur1fr.y, t} . Arcs.

capacity and flolv ofeach arc. are given in the following table.

Use the lvlax-flolv i\'Iin-CutAtgorithm to find the maximum florl-and minirnum cut.

:.

Arcs (s,u ,}

(s,xl
(w,s) (u,v) (x,v) (x,y)

(v,w) lv,t) (v,t)
(w,t)

Capacity J 4 2 1 3 2 1 3 5

FIow 1
a+ 1 1 1 2 1 2 1

22. . Pro,-e that a non tririal graph G has a l-factor if and only iffar evety,proper subset S oJ'V{G), the nwmber of adcl

components of G - S does not exceed lSl

12x5=10 weightage)


