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A very Lirst introductora example
</ ~—t T

Ec\ck mor‘nin3 < F\G“+ manager, whe comes to
work in & combined '\‘ro\in/Co-r‘ ride, arrives \93
drain ot the f‘ai)wmg stoahion o 8:00 in the
morning, where he is P)c\cecl up b\j the Company
driver.  WNot wc.n\inj Yo keep s boss wo{:}mﬁ
nor \'\\&ina 4o wait h'nmse\f, Yhe driver lecves +the
Jont each morninS 50 &s to arrive erc}b ot §:00
ot Yhe S’}rcr)tion.

One mOfn'lr\S "H’\e. mc«nase.r‘ h&PPens Yo CG}C}'\
on earlier drain, which orrives o the stotion ot
F:00 . Instead o{) wo.'v}‘:rzﬁ an hour 'g:)r' his drver do
arrive, he starts w&\kinj Yo the plant. When he
meets his driver on the road, he s%eps nto the
cer and '\'oge‘(\wer‘ '}\""";j refurn to the F\an’r. That clov,
the monc.oefr arcives ot the F\arﬁ" 20 wninwtes earlier
Yhon usual. For how \on:j hos the manager been
wa\k‘wb? (As usual in such roblems, each person or
olz)ec\- m oves o ﬂ's own cons'}*an)r SFeec\, e.ven}s such
s \eoming -H'\e Aroin of ‘)!u.f‘n'\nj 'n'\e cof, ore 'ms}-cm—

taneous, ekc.)

32{)(#6 rec\d'nnﬁ on, Yyou mISh}f want 1o ‘eckle

’W\is Frob\em bOuf‘se\?. 1{) so, ]ook N Owz at :jour‘
wotch,

el *
*

Mmﬂwemo\hcal Me‘}-hoclo\ogj
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The driver soved 20 wmiaules on ‘Hﬁe round ’\'rir-v, =X
he saved 10 minutes on his Wony out. He head
P\annec\ Yo turn ot 800, so this °\°‘j he Y urned
ot 7:50. “rence Yhe momoﬁer, who started at 3:00,
walked —@)r 50 wninutres .

Some wmoy Yhink 4his  colution cute, Surprising,
or if\sen'\ou.s,, hbul 1 wou\d \‘1\(6 +o ‘ooin} our thet
there is nothin ingenious chout i}, because the
cxr‘sumen‘}' is oll bul forced. Let me show Yyou

how.

Since we know when Yhe monager starred
wa\\rina, we have 4o delermine when he stoppec
do'\ns so. The on\‘jm other degm\ions o{) el moment
are  +the moment when mMonoeges ond driver yvnet
anck Yhe moment +he driver trurned. Moreover we
know 4het we have 1o relate +his vwoment 4o 8:00,
the On\:) other vnoment in the dota. That da'j.,
the on\:j 5'|3ni€icance OF 8:00 s 'Hf\o} it wes
the moment of which Fhe driver had P\omnecl Yo
turn. So the qu\es)rmn hes become: bfj how much
waes Yhe driver's '}ﬁr; Yo the skalion shorrened?
This interval has 1o be related 1o the on\:) Interval
in Yhe data, the 20 minutes the moanager arrived
eaclier. “This 1is o\\so 'Hne Shor'\-eninj o '\-\ne. o\ri\/er“s
round trip, which 1s dwice FPhe amount }:u:) which

us }TSP our wWas shorjreneol, and now we howe._
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the solulion. ExPerience. has shown +hat r)eoT:]e:
used +o the obove ¥3Pe oF) Pro\o\em ama\bsis
solve the lorob\em within 2 lo 60 seconds.

There is ancother o proach. One &us)r inhroduces
variables {or all unknown c\uo\n)rihes Cecar speed,
trevin speed, WO\urinﬁ sPp eed of the monager, dis-
Yonce hbelween P}om*‘ anda 5)’&4“!0@_’”@%&;), writes
down as moang eo\ua\ﬁms as one can think aF),
and solves those eguadtions, which are eall linear,
so thet should ke no Pr‘ob\em. In Pr‘ac—‘rice i+

does.

Tirs\-\:j, almost all ocur 4ro~inin§ in SO]VirB
5_(:,5'}'61'1'\5 of Equalﬂons dealt wfjr)n S\tje*ems in w}\ieh
o\l Tooks could be determined. Secondl , we have

holr \’:)een \’f‘o«'lned in how —}o be sure 'H\o\ we ho\ve
written down all ec‘u.o\‘r'uons re]&¥ir?ﬁ the un¥nowns.

The person following dhis approsch ypicall
3r‘a)>s Penci\ and Pc\Per‘ within 1 minute and
comP\ains c feuo minutes loter Yhet he has
been Gy ven insullicient dode. T4 15 then ve
"remplma ~-T never did- 4o give him wore dota
like " Oh yes, sorrij\, T '@)rSO‘\' 1o tell You -H'La}'
the manager‘s drain ride -dokes 30 wminutes. or
“The distonce lbetween statlion and P\cm} is \S
miles.v, %here\ob on\:j addinj Yo Ythe Con()us‘:on. His
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Froblem is,—(’irsﬂb, that \ob his random start he
has \ost track OF whar he rea\b needs and,

secondly, thot he is under the miﬁcrj))')r‘e\ﬂens'\on
thet , the more Ve knows, the loetter oﬁ9 he is.

Tn the lQ-H-cr c«PT:r*oacl-\,. +he soluYion requires
ot least 10 minutes, ‘l? reached ot all

* *
*

You Moy f?ee\ '}*em)o}ecl Yo Comp\m‘:n Yhot this
Prob\em was oo s’;m)ole Yo deserve o whole chc.p-
ter oe what Pmr\'bor\'s 1o be a Serious boo\c on
mothemalrical me4~)10d01053. Yet its inclusion is
Jus*iﬁec\, '{)or‘ Yhe sim?\er Yhis Fr‘ob\em, the more
olarming the —?o\\owinj observalion: o? '\"\e scientists
this proklem is posed Yo, the -@‘&cl’ion thal solves
i+ within 1 minute is no more thoan o —(%.oo Percen{
EViden)r\:j Yhis e Pro\o\em embodies Some %ap
and we have not learned how 1o avoid be‘mj ’)‘rarped
by, it, perhaps wWe have even been conditlioned ‘o
{)o;“ inte the '}rc,\]o. Tn o\,-:j case Presen\:s c. reason

w Y & book like +this one seems so needed.
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