Solutions to Quiz 4

A XAIF260 FdH 2 FifHEE 100 HRECTHAZ, —HERAK 1 Bi3FiA, BHIEA LEE % it
L7z, ap, 2 n HHICGGEAZZTEDH, b, Z n HHETIKHARLERETSE, by, =a1+as+---+ay
k&ajm%umfﬂotﬁ%%\%D%rnkﬁék\m:1%%+nm0§m§9%k%(:
EDITE %, Miss A read through all 260 chapters of the New Testament of the Bible in 100 days.
She read at least one chapter a day, and recorded the number of chapters she read each day. Let
an be the number of chapters she read on day n, and b, the total number of chapters she read
from day 1 to day n, i.e., b, = ay +as + --- + a,. Let b, = 100q, + r, with 0 < r,, < 99 for
n =1,2,...,100, i.e., ¢, is the quotient, 7, is the remainder when dividing b, by 100. (e.g. If
bgp = 220, then 220 = 100 x 2 + 20. In this case n = 90, ggp = 2 and 799 = 20.)

1. ROXLFEPFIZIEL W E ZFI2E True Z WTHA, 29 ThWE Z False Z AW TH®, If the
statement is always true, encircle ‘True’, and encircle ’False’ otherwise.

(a) THE2EFEAZHDY®H %, One day she read exactly 2 chapters. ....... True / (Fals)
(b) TEE3HEHAZHDY® %, One day she read exactly 3 chapters. ....... True / (Fals)

(c) THE1 &) 2EHAZHD D %, One day she read exactly one or two chapters

....................................................................... / False

(d) 3EM EFAZHDIH %, One day she read at least 3 chapters. ....... / False

2. ED 1 b 0 THOLARLIX, RYoEND (LEZEr) L, floRYDEND (& 21 r))
EIFFELWI EERIIHY X, EZTEOREMEZH WA % Z &, Suppose none of 7,
is zero for n = 1,2,...,100. Explain the fact that some 7; is equal to some other r;. Clearly
state when you use the pigeonhole principle.

Soln. —#Z, 0< 1, <99 THBH, VEED 1, b 0 TEAEVLDT, TRT 1< 1, <99
VC(:@%)O r1,72,...,7100 BITRT1H256 99D &“f)’f%%ﬁ)‘;\ @%@%‘é)ﬁfiﬂli“)f\ :O)q:‘
2, ACEDRH 2, Thbd IRhonnr (LEziEr) &, oRVDEND (& 2
rj) c“:ci%LV)OJ

In general, 0 < 7, < 99. But by our assumption, none of 7, equals 0. So r1,79,...,7100 are
between 1 and 99. By the pigeonhole principle, ‘some 7; must be equal to some other r;’.

3. TEE 100 BHtA 72D T RE 200 FEge A 72 A3 % 5 Z & 2 FiH X, Explain that over some
period she read exactly 100 chapters or 200 chapters.

Soln. 260 LAFT 100 DfFEIE. 100 > 200 TH S, ST, b L r, DIBDENDLD 0 2L
T5E, b, =100g, EHIFTT506, n HHE TOWIMIC 100 DEBOFE B ZHATZZ LI
BB, RONTEWLZ EnS . ZOWIMIC 100 #h 200 EHAE IS, b L, D)
LOEND O THVWETZ L, il TRYoEND (EXiEr) &, hoRhoEnD
(7”:&2,@ Tj) kﬂi%bbloj j_% k\ b,-leOqi—l—Ti, bj:100q]'+7‘j 'f‘\ T =Tj &tﬁ“)f‘z)
%,i<j &TBE, bj—b = (100g; +r;) — (b; = 100g; + ;) = 100(q; — q;) £ %%, —7i.
bj—bi=(a1+ax+---+a+ap1+--+a;)+ (a1 +a+--+a;) =ait1+--+aj L&
D3oT, a1+ +a; =100(g; — ¢)e THHBL i+1 HH2S j HH £ TICERALZEOEN
100 DEEFEE 72 208, RAIDFEP S, TE 100 7212 200 127 %,

If the number of chapters read over a period is divisible by 100, it has to be either 100 or 200
as the total number of chapters is 260. If some of r,, is zero, then b,, = 100¢,,, and she read
100 or 200 chapters from day 1 to day n. If none of r, is zero, by the previous problem, some
r; is equal to some other r;. On one hand, b; —b; = (100g; + ;) — (100¢; + ;) = 100(g; — ¢;).
On the other hand, b; — b; is the total number of chapters she read from day i+ 1 to j, by our
remark above, over some period, i.e., from day ¢ + 1 to day j, she read exactly 100 chapters
or 200 chapters.



