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A panel is conducting an interview on six candidates of different heights. If they are to put
them in line, in how many ways can they arrange them in line such that no three consecutive
candidates are in increasing order of height from front to back?

Solution.
Let x,, - number of incorrect ranks of length n. We seek recurrence for x,,.

Consider the length of the wrong rank n+1 (n> 1). Let Z - the highest candidate in the line. It
can stand on anywhere from 1 to n+1 (enumerate candidates left to right).

Assume that Z stands for (k + 1)-th place (k=0, 1, ..., n); ie, to the left of Z are k candidates
(which you can choose C¥ ways), and the right of Z are the remaining n — k candidates.

Note that the left of Z is the length of the k rank wrong, but not arbitrary, as such, whose
penultimate candidate X above the last candidate Y (otherwise the candidates X, Y and Z will
increase on standing). It is clear that these ranks is half (because of penultimate candidate if
higher than last; so we need to take not all x;, — only with this condition) the total number of
irregular ranks of length k; therefore, to the left of Z can build xz—k ranks. To this was true fork = 0

and k = 1 (one rank in both cases), we assume x, = x; = 2.

Similarly, the right from the wrong Z is a row of length n — k, but not arbitrary, and this, in
which the second candidate above the first. Such ranks will be xnz—'k

It remains to note that k candidates left by Z can select C}¥ means (and for each method is
uniquely selected n — k to the right of candidates Z). Thus, if Z stands for k-th position, the
number is still incorrect ranks

Xk Xn—k 1

) ) = ZCTIkaxn_k.

Cr

Summing over k, we find the number of ranks of irregular length n + 1:

n
1
Xni1 = ZZ Crxpxp_y =12, ...;%0 = x, = 2).
k=0

So, for n=6, there will be incorrect lines:

5

1 1
Xg = ZE Coxpxs ) = Z(sz + 10x, + 10x,x3 + 10x3x, + 10x, + 2x5) =
k=0

1
=2 (4xs + 20x, + 20x,x3) = x5 + 5x4 + 5x,x3
1
x,=7(@4+4)=2

1 1
.X'3=Z(2.XZ+8+2X2)=Z(4‘+8+4‘)=4‘



1
Xy =g (xox3 + 3x1x, + 3x,x1 + X3%) = P (2x0x3 + 6x1X3) =
= 1(16+24) —40—10
X5 = 4 (xox4 + 4x1X3 + 625X + 4x3X; + X4%0) =

1 1 128
=2 (2x9%4 + 8x1x3 + 6x5) = 7 (40 + 64 + 24) = — =32

X = X5 + 5x4 + 5x,x3 =32+ 50+ 40 =122
The lines, which are correct for us:
6! —x, =720 — 122 = 598.

Answer: 598.
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