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Lewis Carroll. A Tangled Tale, Knot 10:

PROBLEM. In a furious battle, 7@ percent of soldiers have lost an eye, 75
percent an ear, 8@ percent an arm, and 85 percent a leg. Now, my dear, what
percentage, at least, must have lost all four?

ANSWER. 10%

CARROLL'S SOLUTION. Adding the wounds together, we get
70 + 75 + 80 + 85 = 310, among 180 men; which gives 3 to each, and 4
to 10 men. Therefore the least percentage is 10.

DOCTOR PETERSON'S (MATH FORUM) SOLUTION:

By inclusion-exclusion principle, P(AB) >= PCA) + P(B) - 1. By induction
this generalizes to PCABCD) >= PCA) + P(B) + P(C) + P(D) - 3. Substituting
P(A) = 0.7, P(B) = 0.75, P(O) = 0.8, P(D) = 0.85, we obtain P(ABCD) >= 0.1.

The equality can be achieved.

To try to make that happen, we can start distributing wounds to

100 people (let's say we just give them tags identifying a wound,
rather than actually doing it!), trying to keep from giving any all
four until we have to. There are 310 wounds to distribute. We can
use up 302 of them without giving anyone 4 wounds by giving 3 to each
man (maybe give out the 7@ eyes, then 3@ of the 75 ears so each man
has one; then start back at the first man giving out the other 45 ears
and then the first 55 arms so each has 2; then start again giving out
the remaining 25 arms and the first 85 legs). It really doesn't
matter how we do it; but seeing that it can be done without giving
anyone two of the same wound may make it clearer. We've given 300
wounds to 100 men so that none has more (or less) than 3.

Now we have 10 more wounds, which MUST be given to men who already
have 3 wounds; so that is the least that can have four wounds. So the
percentage (probability) is 10 of 100, or 10%.



5. —O LP(Q_ sf}ﬁﬁé UJI é] LQ//(/ 6&(’,/& OuaKCame,)
———

——

Assacne FH’“’) ‘"

Fiaite Sau.xﬁ{l Spo.ce S: 41,2, ,w%

i

ﬂ\‘l Oakow art e7ua£(] ,e:;t?' f({;}):?({?})'— ’

</

ot ¢ \_u’i'
f”(wﬁ)-'lu.

M pyoga—g-i {,"i.% s(F 2’;‘-’(} Q.Uc_uyf E ca. @{ Cou&‘au,{e .e"r N o Son r)(Q UO‘U P

N

HeY- Z P = el

1
N

Chimye Bol el i
=2 %[ oufcoriey 1 §
N

el
IS}

—

e alisely wsed fuss identity  in birindoy prblen (0.2) otfen publn (7.5),
&J'fgf rm:r(a...gegm;.“‘ ﬂ‘h&b[LtM (Peg)

P{ S ?;‘loj = ?

S={(): =16, j-r.. sz =
= {(¢6), (5.8) (50),(6,9),(6,5), (c,¢)} >

A")': —é' ':.
2% '

(Sl= 36

au.{-(,an.w/g.

’E ’: Cg\g'/c"yu,f/} .

__—_F_._f (@ua&’ﬁ Cm?(ﬂ?’),—w*z\ SL'pmey.f' —g;g n’ t"‘EmS

{ m o, Hems are fested for ?aw’g
qﬁ ah bost ocue v defechve Mo slipment i3 2 2cded -

|

) I-@ J’{-E 3“{’“‘*“7( LM ’J( dé,ﬂﬁcﬁuc Fﬂf"# vhat ¢ He fyoéo,é,/,,&

> ,L&a,t i i m(rcfea( @&
5 { V"’gg’b'& S“Mpb ‘j’ m parb Clw&w on, n,,w};j [s{= ( > ::,‘

= “af foorst one port a.wdi w0 O(e‘ﬁccfwe = el Jangley with ot lasf oue LafecRie ('k/f:j_

EC:"W, Fa}s art %t)‘% ":
el= (1)
()

ear fl=loo, =2
=) P(E)"’UG?

P(Ec>: ..'::_C_‘ -
[s]
{:Dc mt-f(g/

wm =0
wme2e D {M‘)~ 0.9 5

faé( Sdacﬂdu ton'S’J'l\*ja‘{ Mz/jacJ gty { .

= A= p(E):f—P(EC):G‘j(’:kB(:> \



o )3_%;1[;1 it

E=__.§ (E@aé”) 5(72»()1-’?- ewter He a[&rnfa{“ ",_f on 8;5&7 bu.,t'/cfjnf“‘ \

Eacl. af Hoew  cau wh{' af aw.(7 %Z:ar (_‘fﬁ\/f'v:{ (‘(m.g 2) C?’éagf &%télj
[at 15 fe (M«’f?abv’fv'gd” ot .ﬂ.z‘a oll exit at dk/gfﬁrcwv‘ yC/@vr,!‘ ?

J
Evperiment = record fhe  floors ubew ead perso (1, 2,34, 5) terbs,

S= { ('f'r'ﬁ?,'(},'zf,,-(;) : jai ‘6{2/3'(,'5'6, ?:£§§

R
floor whare peon & exits . (7 posedilia, for cach oo )
Isl= 7.7.7.7.7= 7°

E = "elf ecit at %&M -rﬂﬁ,o s

[El = & vay Moy oo oxit af defferent floors
=76543 = M

1 z
2rsan L (oo 2.
. r;m‘h trits s ek
ofowad at ous of
7 f{,oort, 6 #@arr

= 7t/21
= = — _
P(E) = ,,‘ = P

Remork+ |

n H&\E‘ QQLLL,{?'em, we (fose b wckwith o Oro’ser‘la? group u£ < Fepf(q o
AMHerratie solutiou .

Exprinad = record fla 5 (modired ) wumbers whee  Ka Prisensory oxil

(S!|= 7 /st (c&‘smdard,fwﬂ fue, arder = dividiv 527 s')

‘E‘:(;) (Cﬂ.aomj S &’{’&%f' ﬂoﬁrf = et &F 7 \Q‘(&J‘)

> pe): (3]

st

7!/ 21

79

(Sance aunver)



