Q2 Induction

10 Points

Let '['-’ln}n-:ji the be Fibonacci sequence. Explicitly, @1 = @2 = 1 and forn > 3. we have
ap = Gn 1 + 9.

1. Show by induction that for every n € I, we have that

n
Z a; = anpso — L.
=1

2. Show by induction that for every n € I, we have that

n

Z ﬂ-? = dpdn+l.

i=1

Make sure to explicitly write out your base case and induction hypothesis.

Q3 Pigeon Hole

10 Points

Assume that there is another class, Class A, which has a 12 question, multiple choice final exam.

The exam is broken into two sections:

a. The first section of the exam has 5 questions. Each of these questions has three possible

answers (a,b, or ).

b. The second section of the exam has 7 questions. Each of these questions has four possible

answers (a,b,c, or d).
Questions:

1. What is the minimum number of students which needs to be in Class A in order to guarantee
that at least 3 students have the same exam solutions if we assume that no questions are left
blank? [Every guestion is answered by every student].

2. What is the minimum number of students which needs to be in Class A in order to guarantee
that at least 3 students have the same exam solutions if we accept "no solution” as a possible

answer?



Q4 Recurrence Relation
10 Points

Let by, be the number of paths in the graph Kglg of length exactly n.

Recall that the length of a path (in an unweighted simple graph) is the number of edges with
appear in the path (they do not need to be distinct!). For instance, something like P =
(a,e1,b,€e1,a,ep,c)isapath of length 3. P' = (e, e9,a, e1, b, e1, a) is also a path of length
3 distinct from P (P and P’ are counted separately). P" = (e, €2, a, €2, ¢, €9, a) is also a
path of length 3.

Since there are emails:

1. Write a recurrence relation for the number of paths on Kg_g. Explicitly, your equation should
write by, in terms of by, 1 (for n = 2). Justify your equation.

2. What is b ? Justify your answer.

3. With your answers for part (1) and (2), sclve the recurrence relation (your solution should be a
formula which takes in 12 and returns by,).

4. What is bygp? (Obviously, you do not need to "simply")



Q5 Adjacency Matrices
10 Points

Consider the following adjacency matrix:

a b ¢ d

a 0 1 1 1

A= b 1 0 0 1

ec 1 0 0 1
\ d 1 1 1 0 }

MNotice that
( a b ¢ d \

a 15 9 9 14
A= b 9 10 10 9
c 9 10 10 9
d 14 9 9 15

1. Draw the graph associated to the adjacency matrix A (with the correct labeling).

2. Using the data provided, what is the total number of paths of length 4 in the graph associated
to the adjacency matrix A? [Note: As in question 4, the path (a,b,c.d) is different than the path
(d.c.b,a)].

3. Using the data provided, what is the number of paths of length 4 which start at @ and do not
end at a? [These paths can end at any other vertex, just not a).

4. Using only the data provided above, compute the number of paths of length 5 (reread: it
says &) from a to a. You must show your scratch work.



Q6 Interpretation and graphs #1
10 Points

(Part of this question is interpreting what is written.)
Let X = {1,2, 3}. We define the following simple graph G1 = (V1, E1) as follows

1.Vi={A: AC X, |A| > 0}.

2. Let v and w be two distinct elements of V7. There is an edge between v and w if and only if
vNw # 0.

Questions:

1. Draw a picture of G with vertices clearly labeled.
2. Does (31 contain an Euler cycle? Prove your claim.

3.1s (G1 planar? Prove your claim.

Q7 Interpretation and graphs #2
10 Points

(Part of this question is interpreting what is written.)
Let X = {1,2, 3}. We define the following simple graph G = (V3, E2) as follows:

1. Vo =X x X.

2.Letv = (a,b) and w = (e, d) be two distinct elements of V3. There is an edge between v
and w if and only if eithera = ¢+ lore =a + 1.

Questions:

1. Draw a picture of G'g with vertices clearly labeled.
2. Does (39 contain an Euler cycle? Prove your claim.

3. 1s G'9 planar? Prove your claim.



Q8 Kruskal's Algorithm
10 Points

Consider the following graph G = (V, E'):

G- ()

We now turn this graph into a weighted graph with the function w : B — B where w(e;) = 1.
So the edge ey has weight 1, the edge g9 has weight 2,... and so on.

1. Use Kruskal's algorithm (the algorithm described in class) to find a minimal spanning tree. Be
sure to show your work using the algorithm.

2. Draw the minimal spanning tree (with edges clearly labeled].
3. What is the weight of the minimal spanning tree?

4. Give an example of a different spanning tree of (. What is the weight of the tree you have
given?



Q9 Examples
10 Points

The following four questions ask whether a simple graph satisfying a certain property exists. If
yes, provide an example. If no, justify your answer with a brief proof.

1.Doesthere existatree T’ = (V, E) suchthat |V | > land 2V =3 - 6(v)?

2. Does there exist a weighted simple graph G = (V, E') (with weighting w) such that V| =
4 and G has at least two distinct minimal spanning trees? (If yes, you must give a graph and a

weight function on edges).

3. Does there exist a simple graph G = (V, E') with T vertices and degrees

{2!‘ 2!‘ 2: 2:- 3, 3, 3)7

4. Does there exist a simple graph G = (V, E) such that G is not connected and |E| =

Vl = 17

TOTAL POINTS
78/ 81pts

QUESTION 1
Honor Code

QUESTION 2
Induction

QUESTION 2
Pigeon Hole

QUESTION 4
Recurrence Relation

QUESTION 5
Adjacency Matrices

QUESTION &
Interpretation and graphs #1

QUESTION 7
Interpretation and graphs #2

QUESTION 8
Kruskal's Algorithm

QUESTION 3
Examples

1/1pt

10 /10 pts

10 /10 pts

9/10 pts

10 /10 pts

10 /10 pts

10 /10 pts

10 /10 pts

8/10 pts

QUESTION 4
Recurrence Relation

Part 1
+3pts

¥ +2pts

+2pts
+2pts
+1pt

+1pt

+0pts

9 /10 pts

Correct

Caorrect answer but insufficient pustification,
e.g. claiming without proof a property of the
adjacency matrix powers

Cormect recurrence of the wrong order

Minaor ermer in reasoning

Has the right idea to bulld a recurrence by
extending a path via adding a new edge, but
does not commectly combine "number of paths
of length 2. — 1" with "number of ways to

add one more edge”

Attempis to use powers of the adjacency
mtrix A but writes down the wrong A

Incorrect



QUESTION 9
Examples
i

+3pts

W +25pts

+2pts
+1Epts
+1pt
+05 pts
+0 pts
+0 pts

(2
v +3pts

+2Epts

+26pts

+2pts

+2pts

+15pis
+15pis

+1pt

+1pt
+0 pts

(3
+2pts
+1Epts
+1pt

« +05pts

+0pts

]

« +2pis

8 /10 pts

(1) Comrect

(1) Sulsthy/slightly incomplete/incomrect
argument

(1); Incomplete argument

(11: Partialky comect

{1): Unclear and incomplete

(1: Argument makes no real progress
(1) Example iz not a tree

(1) Incorrect/missing

(2 Comect

[2) Comect weighted graph, no example
M5T=

(2} Wesghted graph not given, intention clear
from M5Ts

2k Insufficienthyincorrectly specified weight
functicn

[2) Comect weighted graph, give non-
spanning trees

(2} Partially correct argument, no examples

[2) Comect approach, given spanning trees
are not minimal

[2k Incorrect approach, given spanning trees
are not minimal

2k Mo weights

[2); Incorrect/missing

(3): Correct

[3): Correct reazon, incorrect justification
(3): Partial argument

(3): Very partial argument

(3): Incorrect/missing

[4): Correct

% (1 Your proof only works for frees constructed cne
edge and ocne vertex at a time through a sernies of
intermediate trees. You are not given such a
constnection, however, if you want to uze i, you need
to prowe that it exists.

(3} Yow are assuming that there are no edges between
the verices of degres 3. This is not justified.



Math 6] - Final (Quest'an 2> 3 (gq_gg,l) SO BN

,ﬁlng:L (I)JDLOO‘F L&'}' P(h) e |G, Oniz ~ I MRRE ek =
for D>’3,,welmm EaSe cases WTS that P(1) hoHS B
dn =4p-1tdn-2

P“) 4 i a = Oiyz = | o i ;,, A

No'l'lc& 'Hmf 1759 = a,= l

Noﬁce 'Hm'}' Auz ~ l P l‘(C(Z+a\ l" 2 J l

Sipce 1= l P(1) holds, /

mhc%M@es:s : Assume that Plo) belds,

maucﬁon 51'8?0 WTS P(n+l) 18 +FUI@ e

Notice that Pn+l) E %‘ﬂ = Opapr2 ~ J//

:#q ‘(,?q )+Qﬂ+l

(Lﬂ I,H.) == =g I\) +0n4)

= an+’2+an+l [l l

% Recal Yol an =do-1 + dn-2

Notice that

On+z+0p+) ‘) = Qnr3)-1 Tdn+3)-2 ~ l

=dai

Hﬁhce "F F(n) ] J('mAe ‘H)en P( *J) 1S +rge S LU« ‘“n nrmup)e

of m:J hemalic mJuC‘han’ linanclude thal Br ewz%_nﬁ N e

have ‘H)eﬂ' 21 4; = Qps2 = I3 o




o
/v]a'H) 6] anL (Ques')'on 2) (Daof/ 2)

22921 (2) DromC Leobi Bla)ie "2 ar=guamt®
for rf/%w}mw base case: WTS hat P(l) kvlas.
an =dp-1 ¥p-2 P“) \\% = a; Q14 4

Notice 'ﬂm'i’ Ia "(a> = ",

Notice 'Hm+ A= az-*l | =]

Swce | =1 P0) |no

(\

olufie bygthesis: Assume P koLAs

Maa‘h‘ﬂ sfef.' wis P( (n+l) 1s ‘}'rue L,
Noh ‘Hmf P(m‘l)::“ a5 02 = (anl)(anﬂﬂ)//

2o =(B )t ()

{bg IR H,) = (Gnanﬂ) 5 (Qnﬁ}z
= (anﬂ) (an+ an)

% Recal] 'H)g')' (n=0o-1 tan-2

»

NO'HCe 'H)q']'

e e oot SRS

(am-l} (Qn‘f %ﬂ) = (q,m\ (a{n+2)-2 t Cl(nfz)-h

: £ (qnn) (Clmz‘)

Heqce rF P(n) 15 +rue fén F(nﬂ) 1S ‘h‘Ule Sa lm ﬂte ormcmLfV

ot mq‘i‘%n‘hc mAu(f"mn we conc L that 'Fbr everu nefN

J_ WP/haUP/ ‘H)ﬂ']' fa "anaml,




1) Step % tow many_wigue sdafions e possible®

\CmsT Cec,‘:on

5+695 Chosse an apswer ‘For Q5 '75 3) )

| \uth 61= Final (quﬁon 3> (pqr'f'i) R

calcolation ™t e O i
5+w1: Choose an_answer for QA (n.=3) _%u_, e

S-hsp 6 : Choose an answer for Q6 (ne = ",) 3

S‘fcanJ Sec'}';on

5‘\'69 12.2 Chose an answer Tor &’2 mz "i) 4

mﬂ]{iﬁd}lon oeincigle there are 3% 47 = 3981312 wigie solaflons

- S@é'ﬂa! min. #o{" STuJon'}S +o Stmran"'ee 611' leaST ) STM ‘i’S Lave

ﬂ& sgme_exam Solq'hons via PmeonLJe yrmup]%

e Hhore gre 3981312 eom i ne

-

Owe have 3931312 pnoﬁonho]es (n)

o wait 1o :EmJ ¥ of P|ggons (STqut) s.t. g |east 35Lqre

‘Hw Same paqeon‘bo)e i of pmeans

* need k>h for mag_eggbnl anc'p)e |:o ng)cA

’ |‘F ]oolgmq fe)r mm, # o'P sfujm'}s So qT qusf 2 Slmre ‘H»e Same exgm Sc'ﬁ:g]_‘_

omin # of shudedts = n+)
' S0 wlncﬂ' M so 3 sw_@ﬁ’g\mw The sanL_exanLSo)u‘bon

* min # of s‘h,Amﬁ's =8dpy|= 7962625ient§l

2 Check -

» n< Ik =239%)3)2< 796 26 25 o

o Eils [oaercae] . E 7

5 - <J V

2E|3)2

» Since._n<k by PM;_@QA%MQN it least

[51= 3 clidifs wifh $he sime exan soldions,




Nath

6] u)ﬁ) Qws’hon 3) {par't' 2)

1(2) Let's treal “no soition as anabher op‘han for_a qued';on - |

|

ﬂms we H)ow 'H\e Sgme sTeps as (ﬂ u\j' WIH> Qac}) ques"':on i

h’wma | C\fmces

5’reQZL How mqnq unmue SOM"mns dre pOS_JLl&

Cq‘éu\a ;on

S+e¢>1 Choose an_answer for QL n.=H> \

é 'F,’,-;T Sec'}/'o/;

_{qi Ee b, T 00 s(nd=1)

5'}-9,9 6+ Chese ap answer for QG (ns- 5) \

SC:MJ Se d’/lo}]

| |
i

5+e4> 22 Chawse an_answor for Q2 ( mz:5) )

B\A my H’)p)lctd" e Lis' 57 = 20 000 D00 wigye SO)u'HonS

Step

% ‘?:qa min. # of Slgdeufs io gggtﬂld—ee qf Ieas'r{% quieqﬁan 'lH,e

Yo ame Exam solulions Via F;gonka)o Prmcw]e ;

> there are 80 000 000 _exam Solgi':ons

owe hqv\e 80 DWWO eonlw)”

ﬂg_m_.P_gm})&)""#"F ongk

'neeJ k b)) 'For mt’qemlm)e ormuo)e +o qpp’u

‘I‘F Jm}m@ 1Qor min # o‘F s‘h.)m'}s So Q'TJQQST Z Sk‘um csrme €xam Solu'hﬂn
O yoin 3 of S [],J@tc = Pt

' S0 WM‘,' 203 STMM‘; sh o exam solulion

o

"m»n#afst]Ls = 2nt] = 60 QOO 00 sty n5/

oo d otk

*n<ls = 80000 o0 < 160 000 00| i

e [57 = [ 16000000} ] = 2

80000000

* Since n<k Lu Fn geon

r JLT e m‘ﬂ_ﬂ&&mb exam So]u'\':on&




Q
Math 61~ Final (Question "f) DW:D

(1) a_ X 4
| b Me :‘K{ 3 {’F 'Hﬂ 1 eni‘m n ﬁme mﬂTmX M IS @fm o) T ‘Hw\

c £ \humim of pagw Trom (4o 1 J of | c’r)a‘Ha n.
g b N 4
g4 Q@ 1O5D " | S|
b © %0 .0 f o e
b =M= ¢ | Q0T SSIRL] length 1% 12 paths
= A8 Tl SR O i
e\ L2l T eRes "]
L e |
e e 2d T
Mot b Misgl o 2 2.0 £.0 )
(M bz ) NS SO O . ) 2. 59,4
| a2 0 O 5 ' )
dl. 0 £.008 33
| eswladh a3 s3 31 |
| TN s 3 |
' Qi bt d e f
Nohice dheit NP2 o [ O Q0 i \ [8'13‘\"13”62{»1'}15
(M3:}>3) bl D, Concage ™ 9
cl 0 OualCleed
AT e o
e\l 105 00,00
$ 9.9 9.000

w

Grow‘Hq L'ﬂ fgdi'gt O'F b& ween bn ggA bm ung !l-lcnaﬂh Q‘P DOH)

Tlnu,s

l)n' B'Lm—l ‘Fol‘ n>/2




Math 6]- Fioal (Question 4) (Dage 2)

Zhbi= % o
NOhw an?' Kaz can Lt !‘ep(‘escn'fefj gs. a_mdfrix 3 X i
- a b c lef
T%e W o ot0 )] |
B st e o A
; e s
: R RN R © O
e\ el O O

BN 000

No‘hce 'Hvﬂ' Hw n en‘\'ru 1N 1 nn+m)& M ;S equq

S
=k
14

num}xl‘ 0](‘\ Paﬁﬁ rom | +o \ o‘F J&mﬁ) N,

Notice the Pqﬂ1 ato] grﬁ me +o a_gre couiled

SBDQ mfg'u

li Tlnus aJaLm al) valyes in M wil] axve by since A’ s the

numb&r Q'F oaﬂ)s n arapl) K33 of ]enaﬂv €Kq6'Hu n.

| Doma so, 5. |,

* Nofe, H;a same _dnswer can be peq e Lu couﬂ‘)m the Mﬂu

of length 1 Lu\ loo]nm af qmolx Kas IFs more ‘h’cLouS -H,ang,
(3) Pa- > boa e'ginm’na‘ conM'wn bL l8

SOluh b 3l>n -1

= 3 (3}%-2) = 32 Ln-z

3*(3bn-3)= 3°by-

33(350-1) = Ban-H

g

(LD b.an =5 3'00' 6

= 3.092265 « 0"




MGH‘I 6, i anal (Qucsﬂan 5)

(1)

Aq<——_‘1'c
\

B D
: Lgal [45)Lac][gd]
(2) (4494 14+10+%9)+2 + (15+]0+)0+15) - Lba][bbIILeI b ]]
| =(60)-2 +(50) [cadlcbllccllcd])
| =h70] ” [1a]Ldb184,c1[d4d]
[(3) 9+9+)4= 13+]4=[32]
I(9) [05 9.9 19\ /o)1 | 1\ r/32 \

| [aJolo 9 Ylijoo ) |~

9 o 109 [\{1)ooO |

\iy 9 915/ \1/1 10

#.l'jﬂen'}'rg n A™ s gefen by mq)fipjﬁ,’gg i cow in A" biAJ -H,eéﬂ’ eduma in A,

\: 15-04+ 9 1+9:) 4] = 9+9¢14=

32)

i
T
1]

(1599 14) /'o\
|
|

X L2




%ﬂﬂF@H@ﬁm

6)

) Vi={A:Acx 1A1>0% ={]} {2% 3 i —-—_
2419 fi}_’} R

; - (V E):

{1

£ s
e //ﬁa{z} /429 11,3% {),23% )
N | tvme—
R s

o) A

[P

“Nobice that SEN =3 (kA M),

cua[a H: }‘Hs Cannec‘"e Va” vcrf/ces ]naue Even Je&r‘ce.

!
|
l
|
|

Sice mab ery verTex in Gu has &van'aegree,, G
does NoT confqm an Eu,er cqc‘e
(3)G lS pJanar

N

1

P ) )

///’7!%24 //

3 St

g e .
$12 §2% NI
. k Y,
{0} . /

e e

/
= S - o~




|

’Maﬂ) 6' Fma) CQWJOO 7)

) e XxX=((11) (1,2) (13), )

“(2)) (22) 7 (23)’

\21), (32) (33) °
WA \ /{ZON/‘ £r
(1,2) (22) (32)
(1,2) (23) (33)

(Z)A 4!‘qu kas an Eu)or coplc l{: :Jr 15_conféc and‘, a“ V@rﬁces‘

hmre Ve cqree,

Notice a+ ﬂ(ll))= 3

Since nol every vertex in Gz has even degree, (rz do€s

NoT Conqun c;:v EulCr cqcle.

J
(3) Gz js NoT Planar‘ singe it _coitalns o SMLg\falpL ‘/)omeomorflu'c foKSfSr

NO'HC& a’g Conh;l)} 5441:3(’4?11 K3,3’

(11) (z))
(12) (2,2)
(13) (22)
A argpk s [ only L G does ndt cortaln

a SqLaNDL homeomarp‘uo R ICs 2.,

Cince G coitmins h kgz/?'l' S NOT{)anar.




Maﬂ) 6] - u)a) (Qué’fhof) 8) {Dmei)

/1)6 (V E) wemﬁ'&"'wn W - .E> Rwlpre ( ) ~ h
__tféo 0 %:;
E:e' €z eee, €2 k_\tu::,{
Stepdi et T=(y E)uhere Eoz DTS
1TV de} O,
| %?2 e hive TJ e.ﬁH/ jf,,):lo
Consider equ &2, Does not malse qm_le K )

50 Tz = T v{ezd,
_Sieo 3. We , have Tz.
Cons, Jw_%e &2, Does not make a co(c)c
So T:= T U{es}
Step 9. We have 3.
- Consu;_ﬂ' &4, [oes nof ke 4 Cucle
SD Ti= T V{ea;
S‘hag Sl have T4, Conw’tr és,
Does net make a CMC)G So il U{C;}
S'}-w6 We have Tz, CoasJﬁr Cs:
Makes o mcl So Te =15,

S‘l"eP Ay anve Te.

5005:4@ €.

Ma

kt'S a Cuc

So T2=T5,

Step

oWeL)WB

Cons 8 8,

Malkes a chlg So Te: 5
Step 9 We have Te. Consider ea.
Dozs noT make a_cucle, So _Fq:TgU{eq}
Step 102 We have To, Consider &,
Docs tycje SO Tie 5 Ta U{ew}
S‘l’ep ” WvM Consider 6“

% Does not make a aucle, & T = Tie Ve,
3 _Sj'ep 2. WﬁLLML_ﬂmﬁ@z

Makes g QSCI?/ So, T2= Tii.
% Retuen Tiz,

T2 = (V Elz) \‘/})8{‘9 En {61 62 53 31 8; €9,Cn, en}




i __AMqﬂa 6| - Final (Qqﬂ'Hﬂn 8)~_(pa§e 2)

e | \8,

T
€9
(3) G=(V, E) w/ wr:'gH' ‘ﬁmc‘b‘on w E> R where wiles)si.

So

welt = w(e.) ¥ wle Y wles)twlea)r wles)+ wles) + wlew) +wle,)
T o 14243+ 4+5+94)0 ¢

; |5 +20+|0
= 5[
(4) g
74 Z
Q'Z/c’;‘é;"(
" >g
L

weisk)' - W(el) T W (eQ + W (63)+ W(Gq)+ w (@7) + W(em)"' W{eulf‘\/(é’rz)
= +2+ 3+ Y+ 7 +|0+]]+]2

= 10+17+23

=|50




_ |Math 61~ Fina) (Question 9) (pye 1)

() Np. Bt o o
| Adeels asimple 3:‘.&3}),141@1;5, b@yinﬁ_no, loops or pqaneJ edges.
.,m-w_#hﬂ,}ree als has no c%ie_sﬁ._,*_vw S
| IF YW are verTices in T/‘Hmen ﬁ)e’ne Is a ug'LadLe_SLm,o)g_P_qﬁLﬁ-gm_x/_fo_w,h e
With o treg beina hﬁu by such PeSTr;cﬂoj)s/ for ’Vl_%l,. ,WL)&L, o e
an 60‘99 1s aJJeJIJa new v;r"'ex muﬂL be df one eno} o)c the fgge» = =

o \vi=|-2Wj:Z2 p |v|=2-Zz4 A |vI=3-2:6
BPW:=0 ‘582 7 Z80)=Y
Noﬂce HMT For ever( \/eri'ex adJeJ,'l'o'l'al 4831‘86 OF ‘HJ@ +r~ee
| alwaus increases }Jv:} ZJ . vl> 1,
Thi: s because when a_new ejge is aa'a\eo\/'r} adds 1 degree to
the verex it comects %o on one end al adds 1 dearee To Hhe
hew ver'i'e;(il it comedts T _on ‘er EH);:‘ j’ﬁo Y J J
Notice oggb u:gl wl)f,n the finsT pode of a treeis adde
dearce couil does not nerease. 3
Si‘rl)ce the q_:MH’:'m of each V6r+e)( after 'Hw very Tirst vertex
1s qdded | e n‘l’ ‘)3 2/ no :nore,;})o leSS/‘For
Lor VI>)  2lv] Wil always Lg %reafer Hhan & S () Lg e
There * is.Tio ggg o recovery Hhee +2 that 2|v) has
over_vev S(u), so there does not- ex/st a free T=(l{LE)
st. J>] ad 2] =5 §(v),
(2) Yes, < 8. JoOmo)
Gt S\ t'.L
|

b I &

yn'mimgl Sym}_rzg trees s

q

Y TJI
B

weight”: 3

A
4
|46

55

I~ - 11

'EL
wgsk\' '




MG‘H\ 6J-F;hq] (Question Q) (Dago Z)
|(3)No,  slay2  S:2 Sl):2 Sid)2

| a0 PA__A U
ST e/ |
M Messing, uPPw?er'}E}_

e'
53 )= é‘(q> 3 N

X F nt’é’a’s one _more Jemee lou+ no p\qce +0 ma‘re nL haobcn wlﬂvou‘}’J

Suppose Yt Hhere is a slmple oxmoh s ver+nces ab a\e +‘ q.

SquS@ ‘Hm'}' 'Hne cieqrees a‘F 8 J!: q _are 3.S/nce 'H;e ar'qo)\ 1S

Slm9)9 he Ioops or mraHe edaes B ki ediond Hms ‘Hye

Jearefs of abc dectil ot .2 bit one of the Y vertices

mu5+ Inaue 090\!‘96 3, Tlnus ‘H;m 1S no SMCL) arqp‘\ %Hmm 'Hw

mve/n proUem stc r/i}’lol)

) Yes,

Let G=(vE) be

Y

lv]=

|El= 6

TMS lE] > v]>],

15 no'l'connec'}'ed Smoe 'H,ere u‘m m+ e)(:;"' q Daﬂ Lc’hﬂeen

GYM 'hlﬂ Vef‘hw} N G’




	questions (1)
	Q2
	Q3
	Q4
	Q5_updated
	Q6
	Q7
	Q8
	Q9

