Solutions to Quiz 5

BEEOMAD 7 7 212H % L & 105 A0S L Twie, 77 ANTA—LT7 FLADZH%ETT-
oo ZATOBHWIZMET 2HDET 5, At a World of Mathematics class, 105 students attended.
They exchaged email addresses each other.

L BREDPTESANEA LT FLADOKHZT) ZLRBHV/EVI E2FHIL TLI 0, Ex-

plain that it is impossible that everyone exhanged email addresses with exactly five students.

Soln. X =7 FLADKZHIZ L > T, “ADADA—=VT FLADB—=DFIMA 2, D%,
BRI, A=V T FLADREHE, A =7 FLADSHAD M D 51274 %, (Theorem
51 XD ELTHRY,) LEadoT, ok chs, LoL, 105 ABTESAEX—LT
FLADRHELT 2L, HEADBMG, A= 7 FLADRGEHE, 105 x5 &4 Tud, T
»b, Tk, FETH 5, By an exchange of email addresses, the number of email addresses
of two people increases by one. So the total number of email addresses increased is an even
number. (Or by Theorem 5.1.) If 105 students obtained 5 email addresses, the total number
of email addresses increased is 105 x 5, which is an odd number. This is a contradiction.

2. 2ED RBlE A, 6 AO—FAL X =)L 7 FLADZHEIT W, VFEEEAL, ZEED 1
DINERA=NT FLAOZ % L& T 5, VEEDOEIIM AD, Suppose every sophomore
or above exchanged email addresses with exactly 6 first year students, and every first year
student exchanged email addresses with exactly 9 students who are sophomore or above. How
many first year students were there in the class?

Soln. 144D % « £ 3%, Let x be the number of first year students. 2 E4ELL EDHL,
105 —z 722>5, Theorem 5.2 12 &> T, R D LD, Since there are 105 — = students who
are sophomore or aobve, by Theorem 5.2,

6(105 — x) = 9z. So, 152 = 6 - 105. Hence x = 42.

P> T, —HEEDHIL, 42 ATH %, Thus the number of first year students is 42.

BAIANELEFA—NT FLADORZ LI A~ ANFZ 05 2 Lo Tws, TOLE, 104
NEX=NT7 FLADZHZ LIEANIE, S TH-ARTTHL I LZRHPIL TSRS, Tt
is known that there is a student who exchanged email addresses with exactly one student.
Explain that there is at most one student who exchanged email addresses with exactly 104
students.

Soln. 104 AEX =7 FLADREaZE LA, 2 N Ed5, ZOTAIE, BHOUSMD
BHEA—NVT FLADRME L2 LIRS, T2, 2OZAUADANIZEED, 2D
ANEAXA=LT FLVADORaZR LIz Z EIlH2Z3DT, 1L ANEZETFA=LT FLAOREE LzA
W= ANFVBZEICFIET S, LEDoT, 104 AEA—LT FLADOAZ L ANZ, %<
TH1IATHDZIENTH» B,

Suppose there are two students who exchanged email addresses with 104 studens. Then these
two exhanged email addresses with all students except themselves. This contradicts a fact
that there is a student who exchanged email addresses with exactly one student. Therefore,
there is at most one student who exchanged email addresses with exactly 104 students.



