SOME FINITE SERIES AND THEIR APPLICATION

(Saikat sarkar) (Undergraduate student of visva-bharati University)

Q.1. Find the sum of (*7)" = ()" + (3" == (,2")" + (3V)".
Answer: we know that (1+ x)?" = () + (()x + (B)x? + -+ C)x2m. - (D)
and (1 -2 = () = (P + (F)a? =+ (G2 ()
we canwrite (3)° + (1) + () 4+ G = G - G + G () = -
(2111)(27217_11) + (;Z . so,the coefficient of x*™ in (1 + x)?" - (1 — x)?™.
= the coef ficient of x*™ in (1 — x?)?".

using binomial expansion we get the coef ficient of x*™ in (1 — x*)*" and that is (=1)"(*").

Q.2. Let S, ,n = 1,be the sets defined as follows : S; = {0}, S, —{ , ,},53 {8 e 14} Sy =

272 3"3° 3
{15 19 23 27

Y 4} and so on. Then, find the sum of the elements of S,.

Answer: From the pattern of the sets we get ,S,, = {%,%, - 72709} Because the first term
399+779
. n?-1 . , 20 T}
of every set is - nz 1.s0,the sum of the all elements in S, is
1178
T2
= 5809.

Q.3. For any positive integer k, compute the integral part of \/—_ +—= \/_ + ot = m

using the property that 2(Vk + 1 —Vk) < = 7 < 2(Vk —Vk - 1).
Answer:we know that 2(Vk + 1 —Vk) < \/i% <2Wk-Vk-1), k=1.2,..
after putting k = 2 we get ,2(V3 —v2) < \/_15 <2(v2-1).

after putting k = 3we get,2(V4 —+3) < Tlg < 2(V3 =+2).

after putting k = 10,000 we get ,2(+/10,001 —+/10,000) < < 2(~/10,000 — v9999).

1
/10,000



; . ey 1,1 1
after adding all inequalities we get, 2(\/10,00 - \/E) < N3 + NG + -+ 70090 < 2(\/10,00 -
1).

1,1 !
0r,197.181 < o4 =+ + s

< 198.

so, the integral part is 197.
Q.4.Find the sum of the series of 1+ (}) cos @ + () cos 26 + - + (%) cos né.

Answer: we know that (1 + a)”

=1+("

n n
1) a+ (2) a’+ -+ (n) a™ ,where a is real number or complex number.

if weputa =cos@ +isinf we get, 1+ (’1‘)(c050 +isin®) + (Tzl)(COSH +isin@)? + -+
(Z)(cos@ +isinO)™.

so, this is implies that {(1+ cos@) +isin6}" =1+ (111) c0s 6 + (,21) 0526 + e+ (2) cosnd 4
i(7)sin6 +i(})sin26 + -+ i(%) sinnd .- (1)

and if we put a = cos 8 —isin6 we get,{(1 + cos6) — isin6}"

=1+ (Z) cos 6 + (721) cos 260 + -+ (Z) cosnf —i (111) sinf — i (121) sin20 — .-

— l(Z) sinn8. ---(2)

after adding (1)and (2)we get ,{(1 + cos0) + isin@}" + {(1 + cos ) — i sin O} = 2{1 +
(1) cos 6 + (3) cos 26 + -+ + (%) cos nb . }

or, {20052 g +i2 singcos g}n + {20052 g —i2 singcos g}n =2{1+ (})cos 0 + (}) cos 26 + - +
() cosno}.

or, (cos g)n {2 cosg +i2sin g}n + (cos g)n {2 cosg —i2sin g}n =2{1+ (})cos 0 + (}) cos 26 +
4 () cosn6}.

or, (2 cos g)" cos? ={1+ (1) cos8 + (}) cos 20 + -+ (I") cos nb)}.

Q.5.Find the value of 212,(r? + Dr!.

Answer:we know that1-1!+2-2!'+ 331+ 44!+ +n-nl=Mn+1D!'—-1. (1)
s, X P+ D! =Y G+ 1D2 =231 !

=Y.+ r+D =230 rrl =121 -1-2(111—1) —
1 [using the property (1)].



=12!'-2-11'=10-11!

Q.6.If S, = ﬁzo(Tl) and t, ?:0% ,then find the value of ;—”
Answer: so, t, = ?:o%-
or, t, = — Lom.

_ n n-r-n

=@

rO( +Zr O(n)-

= —t, + nS,.

or,t, = —t, +nS, .
or,m ="
Sp 2

. n
Q.7.Compute the sum : S, k= 0(k+1)(k+2)( )-

Answer:we know that (1 + )™ =1+ (T)x+ (5)x? + -+ (D)x™
after integrating both side with respect to x we get, [(1 + x)" dx = [{1+ (D)x + (§)x* + -+

(Dx"}

% =x+ (n) i (n) S (") i —+c1, wherec, is integrating constant.

. 1
To find the value of c; we have to put x = 0 and we get,c; = —

xn+1

Now, @™ 1 x+ (rll)x?z + (g)x; +- (n)

n+1 n+1 n+1 -’

. . . . (1+X)n+2 X ﬁ n n ﬁ n ﬁ
Now ,after integrating both side again we get, D) el 12 (0) + (1) =T (3) i
x 2

+ (D aem i T2 (@)

putting x = 0 we get,c, =

(n+1)(n+2)
. . : n o k+2(n). 1 _ _eom? x|
putting the value of c, in the equation (2), Yi_ox (k) DD = minmed  ni
1
(+Dn+2) )

I SN S
(k+D(k+2) = (n+D)(n+2) n+1  (m+D)(n+2)

putting x = 1 in equation (3)we get, Xj_,(}) -



__2™2_(n+3)
T (n+D(n+2)
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