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b) Let every arrangement of H’s and
T’s be called even if it contains an
- even number of T’s, aad odd other-
wise. Step 1 (HHHH) is even, step 2

LJ::II L’:f}L;a 3 Mhbua d&La; J.:{:J u:z_Lg.;J - ‘_‘0
a_‘#:bi\ 4.{ a’X bT ].: \.:Z-.ui Jfﬁ._—“! P, o4, T \_'.4.-‘ u.;J
aabbeedd ©ose & xY . 5l \osusoie Y Y.l

must be odd, step 3 even, ete, . . . ks
Step’ 16-should then' be odd, since all g—b=b-ce=c—dmd -

even numbered steps are odd. But step ___'_f_jl" ¥ 308 b i el b asian ‘w_

16 has 4 T’s and is therefore even- c-laabe ©osen Y . B AL -y 1 G0
Hence there is no possible solution for 335 2o DX \oT B Ugg — ¥ aibsa=btc S
4 coins, and in general for any even sl el o axlsesdl —f LT o (Bl Yy see
number of coins. —7 el K5 @0l aw peoch - 6. FBY sae

£
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PROBLEMS AND SOLUTIONS

Problem 50 - In triangle ABC, angle
Cis 30°; triangle ABD, shown in Fig’
is equilateral. Prove that CA, CB, CD
can be the sides of aright trizngle.

Solution : Case I : , CAB=£120".

On CA construct equilateral triangle

ECA, and draw BE. Since EA, LEAB
and AB of AEAB are equal, respectively,
to CA, 1CAD, AD of ACAD, AEAB~
ACAD. Tberefore CA=ER But }ECB
=90°; therefore CA, CB, CDcan bethe
sides of a right triangle.

Case [I: }CAB=]120".

In thiscase C, A, D are collinear

D

“120°

30° 3Q°

C
We have CA=AB=DB . Then since
DB, CB, CD are the sides of a right

triangle, so too are the sides CA, CB, CD-
Problem 51 : a) Show that 3 coins in

i 00338 OIC,

a row, all heads, can be turned to all
tails under the following conditions: (1)
only one coin at a time may be turned;
(2) each of the 8 possible heads-tails
arrangements shall appear once and only
once, ending with TTT. For example:
(1) HHH; (2) HHT: (3) HTT: (4) not
TTT, which must occur at step 8.

b) Prove that there can be no sol-
ution for four coins, under the same
conditions. (There are now 16 possible

heads-tails arrangements.)

Solution -a ) If each column is
numbered for n coins, as with

12:or 123

HH HHH
and the solution is indicated by some
arrangement of the numbers, which
give the number of the column where
the chapnge occurs, (the 3-coin case is
3-2.3-1.2.3-2), the following is true:
Let Pi be some permutation of the
numbers one through n. Then if the
solution is replaced by the numbers of
the permutation, a new solution is
determined. For example, 132 is a
permutation of 123. Therefore inter-
changing 2 and 3 in the solution above,

we obtain the new solution 2-3-2-1-
3-2-3. This proves the existence of n!
solutions if there are any, and 3! or 6

solutions for the given problem.
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