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EPF Presen}s -H-\e o“ow'mj Prob\em:

There are 42 students who are to share 12 computers. Each student uses
exactly one computer and no computer is used by more than six students. Show
that at least five computers are used by three or more students.

Méj solur)ior\:
Let k  be the number o? Com)’bw\-ef—s

serving o} lecast dhree students; as ecach com-
Pu&er‘ sServes c;‘)‘ mos}‘ 6 S‘\w«der\}s, 'H')QSe

k machines serve of most 6k siudenks.
Each o{) the remoainin 12 -k com)ou)'er's
Serves a} mosJ' 2 sucen}s; -H'ze r‘emaminﬁ
maochines —W\er'e ofe Serve cA- mos} Q'{l—’lk
shudenlks. Adding these results , we conclude
Fhot the nurn‘gef" ofo students served is

ot mosk 24+ 4k .

Since 42 studenls are served, we con.
42 € 24+ 4Kk or 1854k and, since
S < k , which Comp\e¥es

w 1s inte er, )
the Froﬁ

“The awthor of Yhe book, however,
)’)roceeds G5 —Fo\\ows:

clude


http://www.cs.utexas.edu/users/EWD/transcriptions/EWD10xx/EWD1076.html

EwWD1076 -1

Solution:

[Use an argument by contradiction.] Suppose that only four computers were
used by three or more students. [A contradiction must be derived.] At most six stu-
dents are allowed to share any computer, making a total of at most 24 students
using these four computers. Since there are 42 students in all, that would leave
at least 18 students to share the remaining eight computers with no more than
two students per computer. But the generalized pigeonhole principle guarantees
that if 18 students share eight computers, then at least three must share one of
them. [The pigeons are the 18 students, the pigeonholes are the eight computers, and
18 > 2 - 8.] This is a contradiction. Thus the supposition is false, and so at least
five computers are used by three or more students.

This 1s not the kind op Froo{) 1 encourage
my shudenks Yo write; they would, in fach,

immedicte f‘ecogn'\Ze H‘ as not wiittren \:5

one o{) 'H'\em:

G) {’or‘ the OVOic:lo\D\e. reductio ad Q)DSui‘clum;

Gid @r the two occurrences o() “must”, which
Yheo hoave learned to awoid — "R contra-
dic%mx hes Yo be derived " end “then ot
least three shore one o? Yhem ' —

Gii) f@r e loose “This “va “This 18 & conlbra-
dic)-'norx.”,

UFor\ somewhet closer inSPec‘\'iOr\ ‘H’\e:j
S)’\Ou\o\ S ee 4\10} 'Hne Qf‘ﬁumer\“‘ &S Siven
b:j EPF dees not hold woter: it does
ot exclude  thet c.m\& Yhree Cor ?emer)
E-c—;m u}-er‘s serve )r\m”ee or wmore S'\‘U\C\eﬂ}s.
The above “solution’ contains o ]'Dug O

SECriows H\q\‘ H‘ Sends 'U’]e. O&LAH’\OT‘ }DOLCL: "'O
Hhe dr“owuitzﬁ boacd.



EwDi1036-2

T oom VQD Sr‘c.}e—()u] *}'o gusomﬂo. E]’D)D ‘?C)f‘

—

her bug. You see, her book 1s no Joke. As

she wrote in her coverin “Neler Yo me:

“Thvise book re]')resen)-s o Seriows eﬁ%r* 4o
reueo.] the u.nsj:oken, o@en MWNCONSCious,
conven Yons o© mg‘]‘%emahco\\ ‘Hﬁou N

'-Hwe unini)ﬁcﬁ‘ec\. h, N C‘f\ar‘ac}eriza}ao\n -an.;“ is
(2,.]\ contirmed b\j the book. Qs such this

litFle incident conﬁrms W\O susPicion
that  “the unspoken, oﬁen AN COoNSCious ,
COr\ver\Hons O V‘f\&')-hemo\}'icc\\ '\‘]ﬁov\S\n}- "

are not 3ooc\ e,r\OuSln.
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