Answer on Question #56613 — Math — Combinatorics | Number Theory
1. The coefficient of x" in the expression
4+ 2)" 4+ +2)"2(x+ D+ (x+2)"3(x+ D2+ -+ (x+ 1) Ls
(A) "C,(2" = 1) (B)"C,(2"" = 1) (C) "C,(2" + 1) (D)"C, (2" + 1)
Solution
Let
C+2)" 4+ +2)"2(x+ D)+ (c+2)" 3+ D2+ -+ (x+ DV =Y"ta, x".
According to the formula
A — yn — (x _ y)(xn—l + xn—zy Pl 3y2 4ot xyn—z + yn—l)’
multiply both sides of

C+2)" 4+ +2)"2(x+ D)+ +2)" 3O+ D2+ -+ (x+ DV =Y"lta, x".

by ((x +2) — (x + 1)) = 1, then
(x+2)—(x+1)
(e +2)" e+ 2)" 2 (x+ 1) + (x + 2)”_3(x + D2+ +x+ DY) =
=@x+2)"—(x+D)"=((x+2)—(x+ 1) X} a x",
hence
x+2)"—(x+1D"=3Y"3a,.x".
Applying

X-+ y :E:(:J)( y" j __:E:(:J nJ

to both terms of (x + 2)™ — (x + 1)™, come to the following expression:

n n
n—1-yn-r r n-—1 r —_ \n-1 r
Zr:o 2 (T) X' = Lr=0 (r) X = Llr=00arXx,

271};(%(211 r 1)( ) r Oarx .
Equating similar terms in both sides of the last equality gives (2" — 1) (Z) = a,.
Answer: (B) C' (2"" -1).
2.If M+x+x3)? =ag+ a;x + ax?+ -+ asox®%, thenay + a, + a, + -+ asg is
(A) even (B) odd & of the form 3n (C) odd & of the form (3n-1) (D) odd & of the form (3n+1)
Solution
We believe that there is a mistake in the question. There should be
ag+a,+a;+asz+a,+ -+ asg.
Ifweputx =1in(1+x+x2)%° =ag+ a;x + ax? + azx3 + aux* + -+ + agox™°
then(1+1+1>)® =qgg+a;-1+a,-12+as-13+a,-1* + -+ agy - 1°, that is,
ag+a; +a,+az+a,+ -+ as, =3%
lfweputx = —1in(1+x+x2)2° =ay + a;x + ayx? + azx® + axx* + - + agox
then(1-1+1%)?® =qy—a; +a, 12 —az 13+ a,-1* + -+ agy - 1°, that is
Qp—ay+a; —ag+a,+-+as =12 =1.
Adding equalities from both cases gives

50
’

(ap+a,+a,+as+a,+-+agy) +(ay—a,+a, —as+a,+-+asy) =
=2(ap+ay +a, +ag+-+as) =1+ 3%,
hence
14325
2

a0+a2+a4+a6+“'+a50 =
By multinomial theorem,



n
(X 4%+t %) = D P (N, N, NOXXPE LXK
nl+n2+...nk=n
If (x1 +X, +%,;)' =agx + -+ then the sum of coefficient is odd and of the form 3n. Indeed,
(1+X+x2)1:a0+a1+a2 =3
1+x+x»)%ag+a, +a, +-+a, =32
1+x+x»)%ag+a, +a, +-+ag =33
1+x+x)D*%ag+a; +a, +--+ag =3*

A+x+xH)*:ap+a,+a, + - +as =3
Answer: (B) odd & of the form 3n

3. The coefficient of x* in the expression (1 — x + 2x?)% is
(A) 12C5 (B) *C3 (C) ¥Cy (D) *2C5+3-C3+1C,

Solution
(X + %+t X ) == D PNy, Ny, N )X XX
nl+n2+...nk=n
!
10 0 2y2 _ -
1'% and x° and (2x*)* then P,,(10,0,2) = 10!'0! The 264
1° and x? and (2x?)* then P,,(9,2,1) = 31 1"2| = 1320
Htat
18 and x* and (2x?)° then P,,(8,4,0) = STol4l ~ 495

The coefficient of x* in the expression (1 — x + 2x?)1? is
P,(10,0,2) + P,(9,2,1) + P,(8,4,0) = 264 + 1320 + 495 = 2079
On the other hand,
20, +3-BC5+14C, = 2079

Answer: (D) 2C;+3-13C5+%4C,.

4. let (1+x3)%(x+1)" = Ay + Ayx + - If Ay, Ay, A, are in A.P. then the value of n is
(A)2(B)3(C)5(D)7
Solution:
A+x2)?x+D)"=0Q+2x2+xHA +CPIx+CP2x%2 +-++) =
=1+ x4+ (G 2+ 2)x% + -
For A.P.: 4y + A, = 244
1+Cp2+2=203"
n! n!
(n—2)!2!+3 _Z(n—l)!l!
nn—1)
T-I- 3=2n
n—-n+6—-4n=20
n2-5n+6=0
n=2andn =3
Answer: (A) 2, (B) 3.

www.AssighmentExpert.com



