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B(X,y) = jtx‘l(l— t)Ydt

goi 1a tich phan Ole loai I. Nguoi ta ching minh dwoc rang tich phan nay hoi tu
V6i moi x>0,y >0 - Khi d6 B(x,y) duoc goi la ham Beta. Ham Beta cd rat
nhiéu tinh chét quan trong nhu tinh d6i ximg va dac biét 1a moi quan hé chat che
véi ham Gamma. Su dung ham Beta cing véi cac tinh chat cua n6 giup ta gidi
quyét dé dang mot sé bai toan tich phan suy rong kho.

1. GIOI THIEU

Ham Beta la mot ham dac biét, con goi la tich
phan Euler cua loai dau tién. N6 déng vai tro quan
trong trong giai tich vi né ¢ mdi quan hé chat ché
vgi ham Gamma, ban than ham nay hoat dong nhu
su tong quat hoa cia ham giai thira. Trong giai tich
nhiéu ham tich phan phic tap duoc rdt gon thanh
c4c tich phan binh thuong lién quan dén ham Beta.

Tich phan suy rong la mot phan kién thac khé
trong hoc phan toan cao cip 1 ddi voi cac em sinh
vién truong Pai hoc Coéng nghiép Quang Ninh. Vi
vy, trong bai bao nay tdi muén trinh bay lai vé
ham Beta, cac tinh chat cia nd va mot vai vi du su
dung tinh chit caa ham Beta dé tinh tich phan suy
rong. Qua do, cac em sinh vién c¢6 thém mot cach
lam voi mot sé bai toén tich phan suy rong hay va
kho.
2. NOI DUNG
2.1.Pinh nghia. [1]

Ham Beta B(m,n)

V&i m, n 12 céac sb thuc duong thi ham
B(m,n) duoc xac dinh nhu sau

B(m,n) = jxm‘l(l— x)"dx

2.2.Tinh chat
Tinh chét 1. [2] Tinh chit dbi xting
B(m,n) =B(n,m)
Churng minh
bit 1-X =y = dy =—dx . Khi do ta co:

1
B(m,n) = Ixm’l(l— x)"dx
. 0
=—[@-y)mty"dy
1

1
= [x™(@=x)""dx =B(n,m)
0

Tinh chit 2. [2]
© m-1
B(m,n) = [~ ———dx
o (X+1)

Chitng minh
Trudc hét ta dat

2
y y 1
x=—Y —dx=dY)=| =] d
Ly " [1—yj g

Tacéd

1 m-1 —(m+n) 2
_ j(Lj [1+Lj [LJ dy
o\ 1=y 1-y 1-y
m-1 1 —(m+n) 1 2
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1-y) 1-y 1-y
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—n+l
ym 1[ J dy

y"(1-y)"dy =B(m,n)

|
|

m-1
Vay B(m,n) = J.X4m+ndx
o (Xx+1)
Tinh chit 3. [2]
m
(—) B(m,n)=B(m+1,n)
m+n
Ching minh o )
Str dung tinh chat 1 va cac phép bién doi dai s6

taco

B(m+1,n)=B(n,m+1)= Jl'x“(l—x)mdx

ja X)" d( nnj

1

o

Xy
n

1
+mjx”(1—x)m‘ldx
n 0

0

m | n m-1
=FJ;X (1—x)""dx
:?Ux”l(l—x)’“(l—(l—x))dxj

m( n-1 m-1 h n-1 m
:Fux (1-x) dx—_([x 1-x) dx}
:%(B(n,m)—B(n,erl))

- (1+?)B(n,m+1) =%B(n,m)

— (—™)B(m,n) = B(m+1n)
m+n

Tinh chit 4. [2]
B(m,n)=B(m,n+1)+B(m+1n)
Churng minh o )
Str dung dinh nghia va cac phép bién doi dai s6
ta co:

B(m,n+1)+B(m+1n)

1 1
= Ixm‘l(l— X)"dx + Ixm (1—x)""dx
0

= o

= .[xm‘l(l—x)”‘l(l—x +X)dx

o

x"*(1-x)""dx =B(m,n)

I
O ey

Tinh chit 5. [2]

2
B(m,n) =2 j (sinx)*™*(cosx)>"dx
0

Churng minh
Ta dit X = (siny)’ = dx =2sinycosy
Taco

B(m,n) = Jl.xm’l(l— x)"dx

[ (sin y)ZTH[l— (sin y)Z]'F1 2sinycosydy

Il
—no A

2m-2 2n-2

(siny) ™™ “(cosy)="“sinycos ydy

2m-1

(siny)*™*(cosy)*"'dy

2m-1

Il
Ot 2 Oty O—Na o

(sinx)*™*(cosx)*" " dx

Tinh chit 6. [1]
(. = M)

I'(m+n)

Chitng minh

Pay 1a mot tinh chét c6 thé noi 1a quan trong
nhit vi n6 c6 mdi lién hé mat thiét véi Ham
Gamma.

Trudc hét ta nhic lai dinh nghia ham Gamma

F(a):*fefxxafldx v6i O 1asb thue duong  [1]

Taco
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rC(m)'(n) = jxm‘le"‘dx.j y" e Vdy
0 0

ey I x" e *dxdy
0

y™ e [ (y)" e ydtdy
0

ym ey _[ t" e 'dtdy

=[y
0
J
0
J
0
.[J'ymm 1 e—y(t+1)dtdy
00

tm -1 ym+n -1 —y(t+1)dtdy

!
tm 1?( jm“ e (ijdsdt
o\ t+1 t+1

tm—l(t +1)—(m+n)J'Sm+n—le—stdt
0

|
|
I

j ™ (t +2) ™ (M + n)dt
0

m—l
=I'(m+n dt
)J.(t 1)m+n
Theo tinh chét 2 ta ¢
© m-1
B(m,n) = | ———dx
(m.n) '([(tdrl)m+n
Do d6
m—l
r(mI(n)=I'(m+n)|———dt
(m)['(n) =T( )j(t 7
=I'(m+n)B(m,n)
=B(m,n) = Hmrn)
I'(m+n)
2.3.Vidu
2.3.1.Vidu 1. Tinh tich phan j—dx
X“+1
Giai
bat X =+/t taco
J‘x +1 B -[t+1

Theo Tinh chét 2 ctia ham Beta ta co:
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1
{m -t M= 2
2 &
1
m+n=1 n=—
r 27
Két hop voi Tinh chét 6 ciia ham Beta ta dugc
1 1
-[x +1 __-[ - )
1, .1
F(E)-F(E) ~ \/;\/; n
AN 2 2

2.3.2.Vidu 2. Tinh tich phan

J. 2l de
o (X°+1)
Gidi
Dit x =/t taco

0

I(x NI j(t+1)
Theo Tinh chit 2 cua ham Beta ta co:
1
m-1=— |M=3
2 &

m+n=2 n=

N W

Két hop véi Tinh chat 6 ciia ham Beta ta duoc

-1

2 1%t 1,13
-([(x +1)? :Eg(tﬂ)zjziB(E’E)
QT ek

T
2r(2) 4 4

2.3.3.Vidu 3. Tinh tich phan

3/sin? xdx

O | a

Gidi
Ta viét biéu thurc du6i dang sau

2 2 2
J.ilsin2 xdx = Jsin3 x.cos” xdx
0 0

Theo tinh chét 3 ctia ham Beta

3 m:§
2m-1=— 4
2 1
2n-1=0 n=—
2
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3. KET QUA

Trong bai bao nay toi da chung minh lai mot
cach twdng minh 6 tinh chat cia ham Beta va sir
dung no dé giai quyét mot sé bai toan tich phan suy

rong. Tir do nguoi doc ¢6 the ing dung ham Beta
cho nhiéu bai toan tich phan khéac.
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