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Mathematics for Liberal Arts (Math I02) Exam 1

Date: February 22,2007

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

Professor IIya Kofman

NAME:

Problem

(") This graph has an Euler path, wh'ich i,s not a circui,t.

(b) This graph has an Euler ci,rcui,t.

(c) How nxl,nA edges wi,ll a spanning tree for thi,s graph haue?

(d) How manA edges must be added to best Eulerize thi,s graph?

(") This graph has an Euler path, which'is not a ci,rcuit.

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

(g) How nzang edges wi,ll a spanni,ng tree for thi,s graph haue?

(h) Hou rnanA edges must be ad,ded to best Eulerize this graph?

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

0) Thi,s graph has an Euler ci,rcui,t,

(k) How nxl,nA edges wi,ll a spanni,ng tree for thi,s graph haue?

(l) How nxan7 ed,ges must be ad,d,ed, to best Euleri,ze this graph?
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Problem 2. Whi,ch one of the followi,ng techni,ques should be applied i,n each case:

L Apply Kruskal's algorithm to fi,nd, rnini,mal-cost spanni,ng tree

II. Find an Euler ci,rcui,t or best Euleri,zation

IIL Applg the sorted-edges algorithm to solue TSP

(a) NYC subway fan wants to qui,cklg
u'isit euery stat'ion.

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

(c) NYC wants to 'install new enpensiue fiber
opti,c cable between all subway stati,ons.
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Problem 3. If a connected graph has 14 uert'ices of odd ualence, at least how many
ed,ges must be ad,d,ed, to Eulerize the graph? 
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Problem 4. Does the complete graph K6 haue an Euler ci,rcui,t? Why or why not?

Problem 5. Consi,der 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 i,s a ci,rcui,t.

(b) The path i,s a spanning tree.

(") The path couers eaery edge eractly once.

(d) The path'is an Euler c'ircuit.

(") The path is a Hami,ltoni,an circuit.
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Problem 6. For thi,s graph, c'ircle the correct answer below each questi,on.

(") Whi,ch routing 'is produced by the nearest-nei,ghbor algori,thm to solue TSP?

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

(b) Which routi,ng i,s produced, by the sorted-edges algorithm to solue TSP?

,^.
( r) ABCDA\ 2) ABDCA 3) ACBDA 4) ACDAB 5) ABDAC

(") Which routi,ng is produced by the brute-force algori,thm to solue TSP?

r) ABCDA 2) ABDCA 4) ACDAB 5) ABDAC
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(d) Usi,ng Kruskal's algori,thm, what is the cost of the spanning tree?

Problem 7. Answer the questi,ons for thi,s graph. Show gour work for full credi,t.

g
(") W|tat'is the cost of the Hami,ltoni,an ci,rcui,t obtai,ned bg us'ing the sorted-edges

algori,thm?
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(b) What i,s the cost of the minimal-cost spanni,ng tree usi,ng Kruskal's algori,thm?
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