MOT CACH TAO RA
HANG DPANG THUC VE SO TO HGP

Trong nhié¢u bai todn khac nhau, ching ta thudng gap cac hing dang thiic co
chita cdc hé s6 16 hop C} . Thong thudng, c¢é thé ching minh cdc cong thic dé
bing phuong phdp quy nap todn hoc, hoac biang nhiing bién déi meo muc. Nhung
khi ching minh xong van khong lam ching ta thoa man': Vi sao nguoi ta lai nghi
ra dugc cdc cong thiic dé vi lam thé nao dé ¢6 thém cde cong thic mdi nita?

O day. s& chi ra mot s¢ tha thuat cho phép suy ra nhitng dang thitc tuong tu
nhu vay.

n
Gia su, ching ta can tim tong : . kx*~". Thir nh6 xem, & dau ching ta da
k=1
I S S UL oKy k]
gap biéu thic kx ? Di nhi¢n day la cong thic : (x7) = kx" .

no n _ n )
Taco: (Y xN) = Y (xM) = 3 kxk!
k=l k=l =I

n K '
Matkhic: | > x| =
k=1

x—1

XHH——X\' [(n+1)x“-1}(x—1)—(xn+l—x)
J (x=1)°

1 nx-n-1 ,

= + X

S 1-%) (1-x)

(Trong cac tinh todn nay di nhién gia thiét x = 1).

1 nx-n-1 ,
+ X

n K1
Nhuvay: > kx" ' =

2 2 (1)
k=1 (I-x)"  (-x)°

n .
Bay gio, ching ta thirtim : ) k(k —l)x" 2,
k=l

Thur lap lai cach cii !

T k(k=Dx*2 =3 (k") = (3 keh ) = 1,+“X_”‘21x“
k=1 k=l - k=l (I1-x)  (1-=x)
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2 N n(1 —x)2 +2(1=-x)nx-n-1) O n(nx-n-1) Ml

- 3 3 2 (2)
(1-x) (1-x) (1-x)"
Cic dang thitc (1) va (2) khd cong kénh. Trén co s& céc cong thic do, cd thé
(véi ‘x! < 1) nhan dugc cong thic kha dep dé : .
Z Cy k+n ™ ! .
v0 (1 \()'HI

Bay gio chuno ta xét mot thu thuat cho phép nhan duge cdc hang dang thuc
méi tir cde hing dang thitc di biet. Xét nhi thicc Niu-ton noi tieng :

n . .
(1+x)"= Y Cx".
i=0
o N
Lay dao him cd hai vé: n(l +x)" "= YiCLx'". (3)

i=1
Thay x =1 va X = -l vao(3)tacéd:

n i-1

. ) n .
SiCh =n2" 7S (=) iCl=0.
1=}

Lat tiép tuc dao ham hai vé cta (3) ta ¢6 :

n .
—_ .. 1D
nin-D+x)" "=Yi(-HCx'"".
i=1
Thay x = 1 va x = — 1 vdo dang thtic nay ta c6 :
oo i n-y & .. i
2i=DHC, =n(n-=-12"" ; Y (-H"i(i-1)C,, =0.
i=1 i=
Nho phuong phdp dao ham, ¢6 thé nhan dugc nhiéu cong thic méi. Chi can
ldy mot hing dang thic ndo day v lay dao ham hai vé& cla dang thic dé.

Nhiéu ban da gap hing dang thic

. n+l . nx
n sin X.sin
. D 2
D sinix = = S (4)
: . X
sin
N

(Ban hay thu ching minh xem véi x # 2mm 7).

Lay dao ham ca hai v& cta (4) :
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X, 2n+1 . 2 nXx

n nsin _sin = - - x —sin
.. o)
> icosix =

. .0
i=l 2sin”

e

o X

Thay vao cong thiic nay. vidu, x =m,taco:
nooG (=D"@2n+1)-1
> (-Dli= )
il 4
Di nhién, cong thic ndy ¢6 thé ching minh biang phuong phap quy nap todn
hoc, nhung van dé thu vi 1a & ché ta di biét, lam thé nao dé cé dugc cong thic nay !
Bay gidy ching ta thuc hién van dé phic tap hon : Dau tién, 16garit hod hing
dang thiic, sau d6 méi lay dao ham hai v& ctia hang dang thiic.

Bat dau tir hang dang thic

n X $in X _
[1cos— = —— (D<x< —) (5)
=l 1 X
! < 2"sin B
2

Logarit hod hai vé ctia (5) va sau dé 1ay dao ham hai vé, ta ¢6 :
L 1 X
Z‘th‘:"— = ——cotg——cotgx .
212 on 2D
Day la hang dang thiic ma c6 I& nhiéu ban da gap trong cdc sdch todn. Cé
diéu, bay gid ching ta dd biét, lam thé ndo dé nghi ra cong thic do.
Chdng ta s¢ tim mot s6 cong thic khic.
Trudc tién, ta phai cong nhan ¢é cong thic sau :
! m'n!
foxm(l—x)"dx =—
- (m+n+1)!
(Cong thic nay ching minh khong phic tap lam, theo cong thic tich phan

tung phan).
Str dung cong thiic nay. ta ¢6 thé suy ra cong thic sau :

i(—) ~(n +1)Z(_ﬂ_'ﬁ_._(n+1)i(_1)"jgx"~i(1~x)idx=
i-0 C)) +1)! i=0

=m+ D) | Y (- 1)(1—-) dx
i=()

46



'35

n+l
n+2

=+ (fx"dx— [ (x=1)"dx) = = [1+(~1)"]

Mot cong thirc khéc :

d (—l).'Cin 3 n'a"

Soai+l (a+1)2a+1)..(na+1)’

Cong thifc nay suy ra tir hang dang thic tich phan :

J:)(l—xa)“dxz n'a
(a{rl)(2a+l)...(na+1) ’

n __] i n PR .
ENCy =y (-1)'C}, J;xa'dx = L‘(l—xa)"dx.

-0 at+l 5
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