Practice Exam 2013*

L IELWHDIZIE O, o T3 5DITIE X #21F &, (True or False)

(1) BRDOXBOIT R TUERDMRE 2 7T 713, NIV bV 7577 TH5, (If the
degree of every vertex of a connected graph is even, then it is a Hamilton
graph.)

(2) ~EEEZIITELD, A4 T7—7 77 TlERVT 7 712E, WERED 550
$ 21l& %, (If a graph can be drawn in one stroke but is not a Euler graph,
then there are exactly two vertices of odd degree.)

(3) 10 M EDTIEHI 75 71347 b —213dH %, (There are at least one 7-
regular graph on 10 vertices.)

(4) ZRIOEFDOMFIL, 113 ADZEEL T0 5, ZlEOHR T, BHWIZAIS> T
LANDEZHNDET D, T5E THRANEHD EVDOZFEIZ, ST HEBA
W%, (113 students are enrolled in Wold of Mathematics this year. Then there

are even number of students who know (mutual acquaintance) odd number of
students.)

(5) 3 TELL L #EE 2% 27 7 DADEE e, HOEE [ LT 5L, H#IC,
2¢ = 3f DMLY LD, (A connected plane graph with v = 3 vertices has e edges
and f faces. Then 2e = 3f.)

6) M1D27 7 713V Z 7 Tdh 5, (The graph on the left below is a planar
graph.)

R 1 = 2

() M2DF7 7 71F N30V v 757 ThHb, (The graph on the right above is a
Hamilton graph.)

(8) BEITIOANDHLDY v A% L, BlEBLM L, LB DAY v A%
L7, Z2NZNds, THEARTOY v A% L35 L, BlEoE, Lo
AT RE TR T UL 5 7\, (Each of the 10 people danced with a person
with opposite sex exactly four times. Then there are 5 females and 5 males.)

*2HUE 1998 SEED —EERIE TG ) OWIAGERD & il L 72 & O T¥, AY2013 Final T
FIERRREIEE L XA, MmBOMEIZEFN T ETAD, ZIUIRABROHIPH T, This is mainly
taken from AY1998 Final. No true or false problems but problems on logic should be included in the
Final.




(9) 7R EDARIZ 10 FHLL d %, (There are at least 10 non isomorphic trees on
7 vertices.)

(10) ELLA EDFAIZAEETE E ) A2 TR I UL R v, (Mathematics in high

school level or higher is for those feel the need of it.)

1. &2 DARBEMICEEAT X, &Z212, .0, 3H>TH R, (Solution only. Don’t
evaluate ,C,,.)

(1) UWFEAD DX ¥ 7 A N%2—FHE->T, 5 AOHBEIZTIT v, ZNZ NI
1EIZFS S22 K9ICT 5L, fHED DITVTSiD3d 575>, (How many ways are
there to distribute 14 candies to 5 children so that each gets at least one?)

(2) WAL DX+ 7 A% FHE-T, 5 AOWBIZTIT 0, 1L S 2%
WFELDBLTHEWET S E @) DITT 23D 55>, (How many ways
are there to distribute 14 candies to 5 children?)

(3) 15 MR D FFERILIAT E 19:12 %0 D I12iE, 11 H1H, 164 ADSEHLL T
Wi, ZOEE, IFHEPICE, 7 n AL EOERDIOT LiERITE S RK
DHABE n ZKD X, (164 passengers are on a Hikari Super Express bound for
Okayama with 15 cars. What is the largest number n we can always guarantee
that there are at least n passengers in one of the cars?)

(4) BHEA\EZO D, afvay A—1F4 B 245 ATHS, ZOafrayh—
Bm LRI TUARTFIE, BT, HE. H 2N 2 i) T
MEncwehvny A—03H2%, TOXH)IT0DOTHHBITE 25RO AR
m %ZK® X, (Coin lockers in Kyoto Hachijo Exit are in 4 by 24 array. What
is the largest number m we can always guarantee that there are at least two
vacant adjacent lockers even if m lockers are occupied?)

R#BAEODr>AY Hh—

(5) 4096 =2 %2, 2 DL ED 5 HOHRBOME LTRIELGIZEDH 20, B
DI HHERIZAINS & T 5, (How many ways are there to express 4096 = 212
as a product of 5 integers at least 2 by taking the order of the product into
consideration?) 28.2.2.2.2and 2-2%-2-2-2 are considered different.

(6) & 2% k-IEAINFR 277 7124, WA332H 0, Z20sid, =ML 201H & |
5 ﬁiﬁ/ RETHLEN), TDEZ, k1T DD, (A connected k-regular
plane graph has 32 faces with 20 triangles and 12 pentagons. Find k.)



(7) Eb ot T~ flzis> GEUCRMOITZIIED & %2>, In how many
ways can one go from the upper left corner to the lower right corder on a
shortest route by walking on the street from west to east or north to south?

B) HilD1R2DKEHSEZY VT —7 2185, HOTFIE, Z Oz d 51
HZ RN TRLAbDLETZ, ~ADOMOFRARFERTHC LTS, 2Dk
&, BTORDMEENICIE, 2TOLRR), —HERB D 20H, MifdoA
AtRE, RRICLE) L), TDLE, FEZ) B LT, DG RHER
RTHHHDIE, ZDHEFHRDIGLDIZZ 5D, (Find the network with lowest
cost and highest total value using the information in the right above digram.
The cost of each line represented by a line segment is equal and the number
represents the value of each line.)

9) IOADADBEVIEFZEDL L, 209 6D I ANDANDEF L BEIE, 2
nzNn, 0,1,2,3,4,5 6,7, 8MTH-7%, EhHD—ADIETF L 7RI F
XZ 0%, ESRITFIUL TTRE S Vv, 3T, (10 people shook hands
and nine of them shook hands with 0, 1, 2, 3, 4, 5, 6, 7, 8 respectively. Is it
possible to determine the number of times the remaining person shook hands
with? If possible, determine the number, if not, state so.)

(10) 11 s ko 8 IEHIZ Z 7 13 4nffi%HdH % »>, (How many non-isomorphic 8-regular
graphs on 11 vertices are there?)

I, 2oOWELZZHFHL T \w» ICU Licb»r s X HIZHHL T & v, Explain the

following fact so that ICU students who are not taking this course can understand.

(1) 8 x 8 DD F = AEIx, HEBRTHBERRICH->THDE, ZDEE, H2
PAZBEN LD DIE, ZO2RANRED2RATH>TH, ZNUNDES
Z1x2DW%E, HEIE, BB ZEICk>oTHEHEDAL I LT TE R0,

(Suppose two white squares are excluded. Then it is impossible to cover up the

remaining squares of the 8 x 8 chess board by 1 x 2 tiles without overlapping.)



(2) 8 x 8DIHHD T = AMIE, HEBRTHMERICHB>THS, ZOLE, H1=
A2, B1I22AZBHN LD, ZO29ANRED2ATH>TH, 1x2D
Pz, MEXIE, BHCE S 2 ISk > THERD S 2 L3 TE S, (Suppose two

squares, one black and one white, are excluded arbitrarily. Then it is possible

to cover up the remaining squares of the 8 x 8 chess board by 1 x 2 tiles without
overlapping.)

(3) & BHED Bt ORI, 28KH D 0 | ERFHEIRAK 1 FIZREZE 2 7,
7L, T, MBS v WSBMT) bords, ok, TTH
10052 2 W55 5, ) B, 3REED S 15 KR % 472 Ez
HbEZETHI0MEE) &) RHEBLTHZ L) T ETT,) (World
of Mathematics in the past had 28 periods and they discussed at least one
problem in each period and total of at most 45. Then there is a time span they
discussed exactly 10 problems.)

(4) & 24D O OBE2EIR, 28D 0, HEIRAK 1 HIZMEZE 2 5,
L, AT 5 MIEME vy WSRBT) borTs, ZoLE TTE
W E 2 B H 3, (WAL, 3HHRIHA S 15 FIHICE 2 7 fE% 5
bEpETHRMETI &) RBMBLTH S L) T ETY,) (Under the
same condition of the previous problem, there is a time span they discussed
exactly 28 problems.)

(5) T A X3, 2" x 2" (n 2 1) DL S, BIESIEZ —DhkEM->72b D% B,
95, EOXIIHKEN->TH, B, I, B, T, BEFHDH I LINTE S,
(B, is a board taken one square out of 2" x 2" (n 2 1) board. then B,, can be

covered by B;’s without overlapping.)
Bl By x DEZARIFERST-HD,

By

(6) Kz (G LOKZR) (PN Z 7 7 TldZ\», (The graph K33 depicted above
right is not planar.)

Please study Handouts, Finals 2006-2012, Quizzes on the web. Information in Moodle
should be helpful.



