Quiz 1

Division: ID#: Name:

l.p,q,r 000000000000 DOOOOODO0OOOOOODDOODOOODOODOOOO
0000000000 (Let p, ¢ and r be propositions. Determine whether the following
equation holds or not by completing the truth table below.)

(pA(=q))=r=p=(qVr).

- @) = rlp > @ Vv 1]

plalr[@ » v
T|T|T F
T|T|F T
T|F|T F
T|F|F F
F|T|T T
F|T|F F
F|F|T T
F|F|F F

[0 O (Conclusion)]

2. pAN(q)=r0 -0 =00000000000000000000O00ODOOOOA
0O vOOO0OO0OO0O00O0 (Express (pA(—g)) = r by =’s, =’s and parentheses. Do not use
A or V.)

3. 00b00o0oooon s 00bo0ooboooobooono ooooooo-, A, 0000
vOOOOOOOO0DOO0OO0O0O0o0Oo0o0O0000Oo0O (Fill each underlined blank with =, A

or V to express z in the truth table above. There may be voids.)

— Q) 7))V
— ) A () —
((( p) A (—q) — (7))

Message 0000000200 000000000000000What is your dream? Describe
your vision of yourself and the world 25 years from now. OOHP OO OO OO OO OO O If you
wish, write “Do Not Post.”



Solutions to Quiz 1

l.p,q,r 0000000000000 O0ODOODO0OOOODOODODODOOODOODOOOO
0000000000 (Let p, ¢ and r be propositions. Determine whether the following
equation holds or not by completing the truth table below.)

(pA(=q))=r=p=(qVr).

=
~—

plalr[@ A - @) = r]lp = (@ V x
T|\r|r|\r F F T T T|T T T T T|F
T|\rtr|F|T F F T T F|T T T T F|T
T|\F|T|\T T T F T T|T T F T T|F
T \F|F|T T T F F F|T F F F F|F
F|T|\T|F F F T T T|F T T T T|T
F|T|F|F F F T T F|F T T T F|F
F|F|T|F F T F T T|F T F T T|T
F|F|F|F F T F T F|F T F F F|F

[0 O (Conclusion)] OO 0O 0O O The equation holds.
Note that

(pA(mq)) =r==(A(mq)Vr=((-p)VgVr=(-p)V(gVr)=p=(qVr)

as desired.

2. pAN () =r0 -0 =000000000000000000000C0O0OODOOOA
O vOOOoOOOO0OO (Express (pA(—q)) = r by —=’s, =’s and parentheses. Do not use
A or V.)

00
(pA(mq))=r=p=(qVr)=p=((mq) =)

Note that since (—q) Vr =q = r, we have ¢V r = (—q) = r.

3. 00000000000 :000000000000000 OO00O0000-,A, 0000
vOO0O00O000O00o0o0oo0o0o0o0o0o0o00000 (Fill each underlined blank with =, A

or V to express z in the truth table above. There may be voids.)



Quiz 2

Division: ID#: Name:

l.600000000000000O00020 OO0 I:DDDDDDDDDDDDDDDD
0000000000000 000000x000000000000000ls it possible
to cover the board shown below having 56 squares with pieces of 1 x 2 plates without
overlapping? Note that the four squares with x are removed. Write your reason.

*

2. 00000000000000000D000000000000DOOC000D0OO0O00000
000000000 0DO0DOO0O0OdDetermine whether the two numbers in each of the
following are equal or not and write your reason. You may compute their exact numbers
with explanation.

(1) () 1500000000 4000000000000 0ODOOOODODOODODOOOO
00000000000 The number of ways to distribute 15 candies to 4 kids such
that each kid receives at least one.
(b)15040000001000000000000000ODO0OOThe number of ways
to express 15 as a sum of 4 positive integers. 5+5+3+2#5+2+ 3+ 5.

(2) () 15000000004000000000000000O0O0O The number of ways to
distribute 15 candies to 4 kids.
(b)150400000000000000000O000OO0OCOOOOOBO0000
0000000004 The number of ways to express 15 as a sum of at most 4 positive
integers. 15 is regarded as a sum of one nonnegative integer, and 5+ 5+ 3 4+ 2 #
5+2+3+5.

Message 00000000 OO0 O0O00O0O000O0OD0ODO0OODODOOODOOOOO0O0O0OO0O
000000000 What is most precious to you?OO HP OO OO DO OO OODO OIf you wish,
write “Do Not Post.”[



Solutions to Quiz 2

1.5600000000000000000O020 00O I:DDDDDDDDDDDDDDDD
0000000000000 000000x000000000000000lIsit possible
to cover the board shown below having 56 squares with pieces of 1 x 2 plates without
overlapping? Note that the four squares with x are removed. Write your reason.

*

*

*

OO0Chess Board OO O0O00O0OOCOO0OODOOO0OOOOOOOOODOOOOODOOOOODO
googbobooooooboogooboboooobobooboboboboooboobobo
gboooboobooobooobobooobooobooonooooobooooooobooooan
booobobooooboobobooooooboobobooobooboboooboobobobo
gboobooooaoo [ |

.pgbobuoobobboboobobboboobobobobobobbobooboonoon

000000000 0DDOODOOOdDetermine whether the two numbers in each of the
following are equal or not and write your reason. You may compute their exact numbers
with explanation.

(1)

(a) 15 00000000400000000000O0O0O0ODODOOOOOOOOOOO
00000000000 The number of ways to distribute 15 candies to 4 kids such
that each kid receives at least one.
(b)15040000001000000000000000000The number of ways
to express 15 as a sum of 4 positive integers. 5+5+3+2#5+ 2+ 3+ 5.
od4000000000000 OO0 a,b,e,d0000O00O0OO0O0O 15=a+b+c+d
000000001 000000000000 400000000000000000
odo0dbooobooobooboogoobooooooboogL=1+1+14141+
1+1+1+14+1+1+14+14+1+10 +0000000000000000000
O001Cs=36400000 [ |

(a)1500000000400000000000000 00 The number of ways to
distribute 15 candies to 4 kids.
(b)15040000000000000000O0O0OO0OOOOOOOOBO0000
00000000 OThe number of ways to express 15 as a sum of at most 4 positive
integers. 15 is regarded as a sum of one nonnegative integer, and 5 + 5+ 3 + 2 #
5+2+3+5.

00() 0000000040000 (a,b,e,d) 00a+b+c+d=1500000000
00000M O00000000000000000000000(0,2,y.2), (,0,y,2),
(z,9,0,2), (z,y,2,0) 0 (a) DOOOOO0O0O(M) OO0 =24+y+200000000
000000000000000() 000 (b)0000000000000() 00
(a+1,b+1,c+1,d+1)00000(e+1)+0+1)+(c+1)+(d+1)=19000
0000000000000 0001sC3=8160000000(M) 0000000 10
DO000001C=14000000 140, =91000000 14C3 =364 000 470
oog ]



Quiz 3

Division: ID#: Name:

1. 0o000do2"x2"000o000ooo0oooooooooodn0 B, 0000On0O000O
o00oooooo0ooooooooooooB, 0 B O00OO0O0ODOODOOOOOOO
0000 (Let By, be a 2™ x 2™ board with one square removed. Show that B,, can always
be covered by Bj’s without overlapping for all positive integer n.)

O0B;+x 0000000000000 (The figure below is an example with n = 3, i.e., a
23 x 23 board such that one of the squares x is removed.)

By

2.n00000000002"x2"—-1003000000000000(Show that 2" x 2™ —1
is divisible by 3 for each positive integer n.)

Message 000D O0O0OMODOOODOODODO0ODOO0OODOO0ODOO0ODOOOOOOOOOO
000000000000 (Anything that made you rejoice, sad or angry, or you are thankful of
recently?) (D 0000000000 000OOOOOOIS you wish, write “Do Not Post.”



Solutions to Quiz 3

1. 0o0pogoo2"x2"0o00dbO0dbO0oo0oooooooooooDonD B, O0ODOOpO00OO
0o00oo0ooOoOO00oooo0ooOo0oooo0oDsB, 0 B O0OOOOOOODOOOOOOO
0000 (Let By, be a 2™ x 2™ board with one square removed. Show that B,, can always
be covered by Bj’s without overlapping for all positive integer n.)

O0B3x 0000000000000 (The figure below is an example with n = 3, i.e., a
23 x 23 board such that one of the squares x is removed.)

By

O0rn=100002x20000000000000000B, 000000000000
O000B, 0000000002 x2* 0000000000000 o0oooooog
00B 00000000000 00000000000000MI00002k x2k+!
00000000D000000000000 By, 00DO0O0D0DO0O00DOO00O0ODDOO
ooooo2k-tlgooo 2x00on2k <2000 O0D00000000oOoooooog
0000000000000 0000000000000000000000B, 0000
00000000000000000000000000000 B, 0000000000
02x2000000000000000000000000000000000000
0000000000000 0000000000000000000 B, 0000000
000000k 0000000000k+1000000000000000000O0000
00000000000000 nO000002"x2"0000000000000000O0
0000000000000B, 0000000000000 [

ooobbodOn=1000000000000000DO0O00O0DO0Or=k000000O
Ooo0ooO0O00On=k+10000000000DC0OOODOOOORn=20000n=1
ooooboooobobuoboobUdk=1000000DO0ODOUODOO n=2=k+100
gbboobboobobooboobtuddn=30000r=20000000000000
U00000k=200000n=3=k+100000000000000O000O00O0O0
OooboooooooooboOoOoooo0oooDoOoooooOoooOn=k0O0000D000OO
U0n=k+10000000000000000000D0ODDODODODOOOOOO
gooooooboOoobooooooboOoooooOoooooOooDbOO0OoOoboO0OOn=k0
obobobobOn=k+100000000D00D0ODODODODDOODOOOOOO
gbobobobobobobobobobobobo

2.n00000000002"x2"—-1003000000000000(Show that 2™ x2™—1
is divisible by 3 for each positive integer n.)

oo, 0d2rx2ngooooopoobobogbobogo2rx2n—-1000oo0gooon
p,0boooooboooboobooobooboboB, 00 00000DOODOOOOODOODOO
oo2"x2r—-10030000000



Quiz 4

Division: ID#: Name:

1. 000 40em D0000DOOODOOODOODOITODOODODODOODODOODODOOOO
00000 10em 00000 200000000000000(17 bullets hit an equilateral-
triangle-shaped target (40 cm the side length). Then there is a pair of holes with at most

10 cm apart.)

2.000NSIA00DOO02TO0D000000000000000000000000000A0
0004400000000000M00090 00000000 DO0O00O0O0O0O0O(We
discuss at most 44 problems altogether in NSIA this term, and at least 1 problem in each
class. Show that there is a period (for example, from the third class to the twelfth class)

in this term we discuss exactly 9 problems.)

Message 0000000 MOODOOODODOOODODOOODODbOOODObLObOObOODOO



Solutions to Quiz 4

1. 000 40em 0DO0000DOO0ODOOODOOODI7TODOODODODDOOODOOODOOOO
00000 10em 00000 200000000000000(17 bullets hit an equilateral-
triangle-shaped target (40 cm the side length). Then there is a pair of holes with at most
10 cm apart.)

o000 40em DODOOOOOOODOD 10em O 16000000O00O0O0O0OODOODO
oboboiwoooooobooboboboboboooooooobobOoD 10em O
bobooobooboooboboobo 20b0000bo0boboooobobooooboooonoon
10em DO OD0ODOOOD0ODOODODOOODODOOI0Cem OO0O0DOO0OODOODOOODO
10em DO O0O0OOO020000000 [ |

goboooboorooogobooboboooboooobooooboooooboooDo
gooboobobgoboboob 1oem 00O OO0ODLOOODOOODOOODOOODOO
ubboooboobooan

2.000NSIA00OCO0rO0D000000000000000000000000000A0
0004400000000000M00090 000000000 D0O00O0O0O0O0O(We
discuss at most 44 problems altogether in NSIA this term, and at least 1 problem in each
class. Show that there is a period (for example, from the third class to the twelfth class)
in this term we discuss exactly 9 problems.)

00100000000000000 «,200000000000000 ay,...000000
000Oay; 0 27000000000000000000C0C000000b = a1, by = a1+as,
...0000000000000KD 1000000000000000006, 0010000
2000000000000000000000200000000000000000000
b, 0030000000000000000k,002700000000000000000
O000000000000000000000000b,by,--+,b; 0000000000
O00000by <4 000000000000001<b<by<---<by <4400000
000000000000 00000000000010<b;49<by4+9< -+ < byy+9 <53
0000000000by,bg,... bar,b1 +9,b0+9,...,b0y 4900000 27x2 =540
0000000000 0000000 100053000000000000000000
0D0000000000000000000000000 by,by,---,bp;y 00000000
O00Obi+9,b249,...,b0;+900000000000000000000000000
bi,by, by DODODOOOOOOb +9,0249,...,0;+900000000000000
00000000000KO b;j+900000000000000000000b; =b;+9
000000006 —b=900000000k—-b, 0000000000000000,
0i0000000000000000W 0 j0000000000000000000
0000k-b,00;00000000000i0000000000000000000
000000000 +10000000004:00000000000 90000000
000000000000 000000000000000000 n

ooooooooo 9o0ooooOoooboo ¢0OO0O09YOUO¢vOODOOODOODOO
000000O000ooO0ooooO0ooogoooD ¢v00OOOO00ODOOOOOODOOD
ugboboobobooboobbooboobobooobooboo



Quiz 5

Division: ID#: Name:

1. 00000 4x800000000000000D00O000DODOOO0ODODOOO0ODOOOO
000000000 (We want to show that it is impossible for a knight of chess game to go
around the 4 x 8 board below and come back to the original place after visiting all places
exactly once.)

() DOOOO0DO0DOOODOO0O0OCODODO0OO0OOODOO0OO0DOOOOOOODOOODOOO
(Suppose it is possible to go around. Show that the knight can start from any place.)

(b DO0OOUOOOUDOUOOODOOOUOOOOUDOUOOOODOUODOO(Show that
it is impossible for a knight to go around the board and come back to the original
place after visiting all places exactly once.)

2. NSIAOOOOOOOOOO 1s0000000000000000C0O000G0O0O0O0O0OO
OooooooooooooooOOOOoOoOo0ooOooooooOO0Ob0OOdTheorem 5.1
00000000 (Show that there are even number of students in this class (size 150) who
have even number of acquaintances. You may use Theorem 5.1.)

Message 00000000 (1) 000000000000 00O0OOOOOOAbout marriage,
home and children. (2) 0000000000000 O0OOOOAbout this course; requests and
suggestions for improvement. [0 0000000000000 O0O00OOQDOOOOIf you wish, write
“Do Not Post.”



Solutions to Quiz 5

1. 00000 4x800000000000000000O00ODOOOO0ODOOOOOOOOO
000000000 (We want to show that it is impossible for a knight of chess game to go
around the 4 x 8 board below and come back to the original place after visiting all places
exactly once.)

(a)

goooboboooooooboooooooboooooooboboooooa
(Suppose it is possible to go around. Show that the knight can start from any place.)
0o0o0o0oooooooooooooonbooobooobooobooonooot., 2,3, ...0
dodddooooobobboo3a2000000boooooooooooloooooo
oo0o0oooogL,2,3,...,32,1,2,3,...,320 Knight 00 000000000000
000000000000000004000004,i+1,i+2,...,32,1,2,...,i—1,i
O0000000oDoooogooooo [
0000000000000 0000000000000000D0OO0O0O(Show that
it is impossible for a knight to go around the board and come back to the original
place after visiting all places exactly once.)

00000000000 000 xOOOOO BlackDOOOOO WhiteOODOOOO
0000000000000 OuerDODOODODOO Inmer 0OOODOOODOODO
Step 1. Knight 00 00000000000000O(1) Outer Black D00 OO0 Outer
Black 0 000 O O 0O OInner White 0 O 0(2) Outer Black 0 0 0 O O O OInner White
goooog sg

Step2. 00000000000 O0OOODOOOODOOOOUODO(d)OODOOODODO
000000000 DOO00O0OO0OOInner White OOOODOOOOOOODODOOO

Step 3. 0 OO Inner White 0 00 Outer BlackDO O OO OO0 O OO OOuter Black
O00000OStep 1 (1) OO0 Inner White 000008 OO Outer Black 00000
00 Inner White 00O O0OOOStep 1 (2) 00O Inner White O 8, Outer Black O 8
O00O00Outer Black 0 0OOO Inner White OO0 UODOOOOOO Inner White
000 Outer Black OO0 O0OOO0OO0O0O

Step4d. 000 MDO0OO0O0O0OO0O0OOO0O0OO0OOOOOODO Inner White 00O
00000000000 DO000D0ODbOO00000D0DODODOO00O0OdnOStep 3000
Inner White 000 Outer Black 0000000 OOStep 1 (1) OO0 Inner WhiteO O
0000 Step 3 00 Inner White 0 00O Outer Black O 0 OO Inner Black 0 00O
doooooooooooooooobooooooooooooooboooooon

ubboobooobooboooo [ |
X X X X

X X X X
X X X X

X X X X

2. NSIAOOOOOOOOOO 1o0000ooooooooooooooooooooooO
oooooooobooobooobbooobobo0oobbooooO0oOobOoU00DO Theorem 5.1
00000000 (Show that there are even number of students in this class (size 150) who
have even number of acquaintances. You may use Theorem 5.1.)

gobooobooboobooboobonoobooboobooboobobobooobo
ugbodgbogobobobobobuooboobobooboboboboboboobobo
O0000000000000O0Theorem 5.1 (i) 00 000000000000 OOOOO
gbobogoboooboobbilsobobobooboboobobooboboboobooloobon
boobobooboobbooboobooonboon [ |



Quiz 6

Division: ID#: Name:

1. SO0000 100000 oogoooooooooooooo200@moooo sooooon
Od0dD0D000dod0oodoooodoooooooooDoooooooooooag
O00000000000000 (At a party ten couples attended and shook hands. Mr.
S, one of the participants, found out that each of the participants excluding Mr. S shook
hands with different number of participants, and none shook hands with one’s spouse.)

(a) OO0O0D0O0O00000O0O0O0 170000000000000O0O00O00O (There are
participants who shook hands with exactly 1 person, and 17 persons respectively.
Explain.)

(b 000U OOO0OO0OU0OO0OOO0ODOUOD 1700000000000 UODOOOOOO(The
one who shook hands with exactly one person is a spouse of the one who shook hands
with exactly 17. Explain.)

2. a,b,c,d, e, f,g 000000000000 00D0O0D0OOODOO0DOOOOOOOO0O0O
god20000000000000000o00oooooooouoooDooooooo
0000000000 (We want to construct a network connecting a, b, ¢, d, e, f, g with
minimum construction cost. Encircle the pair below we should choose and compute the
total cost as well.) ab = 6, ac = 6, ad = 5, ae = 2, af = 2, ag = 5, bc = 5, bd = 8, be =
3,bf =9, bg=2,cd="7,ce=4,cf=9,cg="7,de=5,df =8, dg=4,ef =1, eg =4,
fg=30000000

ab, ac, ad, ae, af, ag, bc, bd, be, bf bg,
cd, ce, cf, cg, de, df, dg, ef, eg, fg
00000 (Total Cost)O O 00

Message OO0 O0DOOOO0OOMMOODOOWorld CitizenDOOOICUODOOOOOOODOOODDO
gbobobootbooooooooooooboooboooo



Solutions to Quiz 6

1. SO00000 10000000000 oboooooooooOo200Mmooono sooooon
00000000000 00o0o000oo00oooo0oooooo0oooDooooon
O00000000000000O0 (At a party ten couples attended and shook hands. Mr.
S, one of the participants, found out that each of the participants excluding Mr. S shook
hands with different number of participants, and none shook hands with one’s spouse.)

(a)

O00000000000000 1700000000000 00O0O0OO0OAO (There are
participants who shook hands with exactly 1 person, and 17 persons respectively.
Explain.)

00000000 obOObOO0O0 o0ooOoboobDo0obOOo0bOOoOobOoOoDbOooD 180
00000 19000SO00000b00D1Yoo000d0oooDo0ooooDoooan
0000 19000000000 Db0000bOo00o0obOO0oOoobOoooooboOoooo
00 17000 DOO00oOooooOooooa [ |

0000000000000 0000 1700000000000O0O0O00O0OO0O(The
one who shook hands with exactly one person is a spouse of the one who shook hands
with exactly 17. Explain.)

uobooobooboboob i soobobooobooooboobooooaooon
gobogooobobooo0 ®8ooooobooooobobooboooobooo
ubooobooobooobooobooobboboobooboo 1 sbooooooood
gbobooboboboooboo sgbooooboboooobobooo 17
gbobobooobobooobbooobboboobobooobbboooobooon
gbooobooobobobooboobooboobo 8Booooobooboooboo
gbogbogbouoobooobuoobooboobooboobuoobuoboboobg
gbobooboobooboboooboboboobobooooobobood
Wwooooobooogoboooooboooooobbobooooobo 11vyoooobooooo
gboooooooooooooooo iroboboboboobobooo [ |

2. a,b,c,d, e, f,g0000000D00D0O0DOODOODOOODOOODOOODOOODOO
0002000000000 0000000000000DLDO00O00OOoDODODOODOO
0000000000 (We want to construct a network connecting a, b, ¢, d, e, f, g with
minimum construction cost. Encircle the pair below we should choose and compute the
total cost as well.) ab = 6, ac = 6, ad = 5, ae =2, af = 2, ag =5, bc = 5, bd = 8, be =
3,bf =9, bg=2,cd=7,ce=4,cf=9,cg=7,de=5,df =8, dg =4, ef =1, eg = 4,
fg=30000000

OOae 000 af00be 000 fgO00ObgO0ce0O0dgO0ef000O0 4000000
godg

00000 (Total Cost)J OO0 OO



Quiz 7

Division: ID#: Name:

1. 0000000000000000000000 80000000 0O(List 8 Chinese characters
besides “0” and “0” which can be drawn with a single stroke.)

2. 0000000 Hamilton Graph 0000000 Theorem 7.3 00 0000 O (Show that
the graph at the bottom right is not Hamiltonian by applying Theorem 7.3.)

3. 000000000000 00000Euer Graph 00000000 OOOOODOO(Explain
briefly why the graph at the bottom right can be drawn with a single stroke but it is not
an Euler graph.)

4. 0000000 Hamilton 000000000 Hamilton 00000000000 OO(Show
that the graph below on the left is a Hamiltonian graph by drawing a Hamiltonian cycle.)

Message 0 0O000DOO0OMOODOOOO0OODOOOO0OODOOODOOOOOODOOICUODOCO
gbobdoboobobobobobobobobobon



Solutions to Quiz 7

1. 0000000000000000000000 80000000 O(List 8 Chinese characters
besides “0” and “0” which can be drawn with a single stroke.)
O0OK: (1)D (2)0 (3)0 40O (b)) (6)0 (6)0 (1O (8) O (990 (10)O (11) O
(12)0 (13) 0 (OO0 (14) O
O:(00((™ @G0 (()oo00o0o0bo0o0oon0 OK

No: (a) O (?) (b) O (?) () O (?) (d) O (?) (e) O (7) (£) O (7)
00000000000000000000000000(a)-(e)00000(f), (g) 000
000000000

2. 0000000 Hamilton Graph 0000 00O Theorem 7.3 000000 0O (Show that
the graph at the bottom right is not Hamiltonian by applying Theorem 7.3.)

gobooboboobooboboobbooboobboobbooboobobooboo
SO00000000000000000 000000000000 ADODOO w(A)=
3>2=|S|0000000000Theorem 7300 000000 Hamilton 000000
HEN [ |

3. 00000000000000000EulerGraph 00000000000 OODOO(Explain
briefly why the graph at the bottom right can be drawn with a single stroke but it is not
an Euler graph.)

0000000004,4,3,3,2,2,20000000000000000000000000
2000000 Theorem 7.1 0000 Euler Graph 000000 OO Corollary 7.2 00 00
ooooooooog [

4. 0000000 Hamilton 000000000 Hamilton 00000000000 OO (Show
that the graph below on the left is a Hamiltonian graph by drawing a Hamiltonian cycle.)

OO00O000D0O0O00DO0O0024000 100 Hamilton CycleOOOOOOOOOOOO
gooo




Quiz 8

Division: ID#: Name:

1.500000000 K; OOODDOOOUOODOODOUOUOOOODOOO (Show that Ks, the
complete graph with five vertices, is not a planar graph.) Don’t use Theorem 8.3 !

2.00000TI'0 Petersen JODODOOO0ODOO

() 000000000000 O0O0DO0O0ODO0O0O0OO0OOUDO (Find the number
of faces assuming the graph I' is drawn as a plane graph.)

(b 00000000000 DODOOOODDOO (Show that the graph I' is not a planar
graph.) (Hint: T 00000 30 400000007 does not have a circuit of length
3or4.)

Message 10000000 (1) D00000O0O0O0OOOOO()IcCUoOoOOooOoOoooOO
goooaoo



Solutions to Quiz 8

1.500000000 K; OOODDOOOUODODOOOUOOOOOOOO (Show that Ks, the
complete graph with five vertices, is not a planar graph.) Don’t use Theorem 8.3 !

OD0KsOOOOO v=5000000000000000O0000O0O0O0O0OOOOOO0
0 400000 Proposition 8.2 (i) U0 OO0 e=100000(4-5=2-e) ODOOOO
dododoooboooouoodoooooooooooboouooooooooooo
0 fOO0

f=e—v+2=10—-5+2="1.
O00000ddddng,ne,...,n DOODOOD0O0D00O0O0OOOODODOOOOOOOOOO
00000n; >3,n2 >3, ..., n7y > 30Proposition 8.2 (ii)) 0 0 OO

obooo00oooooooo0oU0o0Ksobooooooo [ |

2.00000 TI'0O Petersen OO O0OOODOO

() TOO00D0O0O0O0OOOOO0OOO0OOOO0OO0OOO0O0O00O0OOOO (Find the number
of faces assuming the graph I' is drawn as a plane graph.)

oorogboob v=100000 e=10000000000O0000O000O00OODO
oooooobooooooboobboooboooooDbooboboOon fOO

f=e—v+2=15-10+2="T.
0ooooooo 70000 n

() 'D0D0000D0O00O00DODOOOODDO (Show that the graph T is not a planar
graph.) (Hint: T O0O0O00 30 400000007 does not have a circuit of length
3or4.)
oo70o0o0o0o0o0o0ddng,ne,...,ny 000 00O0O0O0OOOOOOOOO 5000
O00000000Ony >5,ne >5,...,ny > 50Proposition 8.2 (ii) 00 0O

30=2-e=n14+no+---4+ny>5-7=235.

gboobooooboooooooorooooooooon ]

Theorem 83 000000000000 K5O Kz [
000000000000 000000000000
00000000Ooog



