
4
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Γ B
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4

Γ(z) =

∫ ∞

0

e−t tz−1 dt

z ∈ C Re(z) > 0
z

Γ(1) =

∫ ∞

0

e−t dt =
[−e−t

]∞
0

= 1 ;

Γ(z + 1) =

∫ ∞

0

e−t tz dt

=
[−tz e−t

]∞
0︸ ︷︷ ︸

0

+z

∫ ∞

0

e−t tz−1 dt

= z Γ(z)
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Γ(z+1) = z Γ(z)

Γ(n + 1) = n!

n = 0, 1, 2, . . .

I =

∫ ∞

0

t2 e−t dt .

z − 1 = 2
z = 3

I = Γ(3) = 2! = 2 .

t
t

e−x2

Γ(z) t = u2

Γ(z) =

∫ ∞

0

e−u2

u2z−2 2udu = 2

∫ ∞

0

e−u2

u2z−1 du .

Re(z) > 0

Γ(z)

Γ(z) = 2
∫ ∞
0

e−u2
u2z−1 du
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4
Γ(1/2) = 2

∫ ∞

0

e−u2

du =
√

π .

[Γ(1/2)]2 = 4

∫ ∞

0

e−u2

du

∫ ∞

0

e−v2

dv

= 4

∫ π/2

0

dθ

∫ ∞

0

re−r2

dr

= 4
π

2

[
e−r2

−2

]∞

0

= π .

u, v r, θ

u v
u v

uv u v
r

θ

u = r cos θ , v = r sen θ .
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θ
0 90 r

u2 + v2 = r2 .

du dv = r dr dθ .

Γ(5/2)
Γ(z + 1) = zΓ(z)

Γ(5/2) =
3

2
Γ(3/2) =

3

2

1

2
Γ(1/2) =

3

4

√
π .

Γ(1/2)

Γ(n + 1/2) =
(2n)!

22nn!

√
π =

(2n − 1)!!

22n

√
π

(2n − 1)!! = 1.3.5. . . . (2n − 1)

Γ(z)Γ(1 − z) =
π

sen πz
z �= 0,±1,±2, . . .

Γ(z) = lim
n→∞

{
1.2. . . . n

(z + 1)(z + 2) . . . (z + n)
nz

}

1

Γ(z)
= z eγz

∞∏
n=1

(
1 +

z

n

)
e−z/n

γ = 0, 577216
Π

n
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4
I =

∫ ∞

0

x3 e−x2

dx .

2z−1 = 3
u x z = 2

I =
1

2
Γ(2) = 1/2 ;

1/2

B(p, q) =

∫ 1

0

tp−1 (1 − t)q−1 dt

Re(p) > 0 Re(q) > 0

B(p, q) = 2

∫ π/2

0

(cos θ)2p−1 (sen θ)2q−1 dθ

t = cos2 θ

B(p, q) =

∫ ∞

0

up−1

(1 + u)p+q
du

t = u/(1 + u)

Γ(p) Γ(q) = 4

∫ ∞

0

e−u2

u2p−1 du

∫ ∞

0

e−v2

v2q−1 dv
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u = r cos θ , v = r sen θ

Γ(p) Γ(q) = 2

∫ π/2

0

(cos θ)2p−1 (sen θ)2q−1 dθ ×

×2

∫ ∞

0

e−r2

r2(p+q)−1 dr

= B(p, q) Γ(p + q) .

B(p, q) =
Γ(p) Γ(q)

Γ(p + q)
.

B(p, q) = B(q, p) .

I1 =

∫ ∞

0

x6e−xdx ;

I2 =

∫ ∞

0

r3/2e−rr2dr ;

I3 =

∫ ∞

−∞
R2e−R2

dR ;

I4 =

∫ ∞

0

y3e−y2

dy .
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4
(2n)!

2n n!
= (2n − 1)!!

(2n − 1)!! = 1.3.5. . . . (2n − 1)

T

v

P (v) = 4π
( m

2πkT

)3/2

v2 e−
mv2

2kT .

〈v〉 =

∫ ∞

0

v P (v) dv .

Γ(1/2 − n) Γ(1/2 + n) = (−1)n π

n

I5 =

∫ 1

0

xn ln x dx .

B(a, b) =
a + b

b
B(a, b + 1) .
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I6 =

∫ π/2

0

cos1/2 θ dθ ;

I7 =

∫ π/2

0

senn θ dθ

n

z
I1 z = 7

Γ(7) = 6! = 720

I1 = B(3/4, 1/2)/2

x = e−t

720 105
√

π/16√
π/4 1/2

√
8kT/(mπ) (−1)/(n + 1)2√

πΓ(3/4)/Γ(5/4)
√

πΓ((n + 1)/2)/nΓ(n/2)
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