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Mathematics for Liberai Arts (Math I02) Exam 1

Date: Februarv 22.2007

NAME:

,,' Problern L. Answer the questi,ons that are below each graph:

Professor Ilva Kofman

(")

(b)

(")

(d)

This graph has an Euler c'ircuit.

This graph has an Euler path, whi,ch'is not a c'ircui,t.

How many edges must be added to best Eulerize thi,s graph?

How many edges wi,ll a spanning tree for this graph haae?

@o
OF

z

I

(") Thi,s graph has an Euler ci,rcuit.

(f) This graph has an Euler path,.whi,ch i,s not a ci,rcui,t.

(g) How nxl,ny edges must be added to best Eulerize thi,s graph?

(h) How nxl,ny edges wi,Il a spann'ing tree for this graph haae?

(i) Thi,s graph has an Euler c'ircui,t.

0) This graph has an Euler path, which i,s not a c'ircuit.

(k) How nxany edges must be add,ed to best Eulerize this graph?

(l) How n'Lan1 ed,ges wi,ll a spanning tree for thi,s graph haue?
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Problem 2. Consi,d,er the paths gi,uen by the sequences of numbered edges on the
graphs as shown. Ci,rcle the number of euery graph whose path has the property:
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(") The path'is a cr,rcuit.

(b) The path i,s a spann'ing tree.

(") The path couers euery edge eractly once.

(d) The path is an Euler c'ircui,t.

(") The path i,s a Ham'iltoni,an ci.rcui,t.
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None

None

None
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Problem 3. If a connected graph has 16 uerti,ces of odd ualence, at least how many
edges must be added to Euleri,ze the graph? 6

Problem 4, Does the complete graph K6 haue an Euler c'ircui,t? Why or why not?

Aes, &(l v aLo^u5 = I 'l (e,,rcu1
v

Problem 5. Whi,ch one of the followi,ng techni,ques should be appli,ed in each case:

L Fi.nd an Euler ci,rcui.t or best Euleri,zati,on

II. Apply the sorted-edges algorithm to solue TSP

III. ApplE Kruskal's algori.thm to find mi,ni,mal-cost spanni,ng tree

(a) NYC subway fan wants to quickly
uisit euery stati,on.

(b) NYC subuay fan wants to qui,ckly
see all grffiti on subway tunnel walls.

(c) NYC wants to install new erpensi,ue fiber
opti,c cable between all subway stati,ons.
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Problem 6. For th'is graph, ci,rcle the correct answer below each questi,on.

A

(b) Whi,ch routing 'is produced by the sorted-edges algori,thm to solue TSP?

3) ACBD,L,I D ABCDA 2) ABDCA

=25

4) ACDAB 5) ABDAC

(") Whi,ch routi,ng i,s produced by the nearest-nei,ghlg! algorithrn to solue TSP?

1) ABCDA 3) ACBDA 4) ACDAB 5) ABDAC

(") Whi,ch routi,ng 'is produced by the brute-force algori'thm to solue TSP?
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(d) tJsi,ng Kruskal's algori,thm, what is the cost of the spanni'ng tree?

Problem 7. Answer the questi,ons for thi,s graph. W Ag wJLk fgl M ued'it.

A
(") What i,s the cost of the Hami,ltoni,an ci,rcuit obtai,ned by using the sorted-edges

algorithm?

?+14-S +q+ ll

(b) What ,is the cost of the mini,mal-cost spanni,ng tree usi,ng Kruskal's algorithm?

,^t.

3+s+1+g =L7 lY 
2) ABDCA 3) ACBDA 4) ACDAB @*"ABDAC
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7+9+8 r t l

2+ 5r7 +t l

7+q+s+t = lQ sqtr
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