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Abstract :
Calculate the volume of hyper sphere in n-dimensional in Euclidian space
and find the volume Vn in the n-dimensional where R is radius and using the
geometry

Introduction:

The hyper sphere is generalization the circle in 2-shpere and sphere in 3D let

n tuples point (x ,x,,..cccoune.. x ) write the volume an n-dimensional hyper sphere S, in
point .
S ={(X 15X ), X 5yeeeeeeen X, )|x, e}
X2 HXS F e, +x’ =R’

Where R is radius give the last > x? =R* in spherical case give the line segment
i=1
extending distance R in each direction ¥, =2R the case of n=2 corresponding to a
: _ 4
circle V, =2zR* , n=3 corresponding to sphere of volume ¥, :EﬂR ’

By using Cavalier’s principle . we can write the calculated the volume of any close
solid as

Vy=|"4(z)dz
The analysis volume . we can find 1-spher

~R
V.(R)= jdx =OR
-R



The volume in 2-Sphere

-R
V,(R)= j2\/R2—x2dx
-R
By the definition integration
x =Rsmb@=dx =Rcos@l &
VZ(R):jZ\/Rz—stinz OR Cos 0d 0
0
T 72'1 2
V,(R)=2R’ [Cos*a16=2R’ | +Cos20
0

0

dO=nR’

The volume in the 3-Sphere

V(R)_jV (VR —x*)dx
V.(R)= jﬂ(R2 Cx)x = 7(2R* - %R )—37ZR3
-R
The volume in the 4D

V.(R)= jV (VR>—x )dx

4 (R)_—yzj (R>—x )2dx

x =Rsinl@=dx =Rcosbdb

% (R)-%nR jCos@dH—%rR“ 37

V4(R)=%7ZZR4

The volume in the 5D

Vi(R)= }jV4(VR2 —x *)dx



L ., 16 18
V.(R)=—7* | (R* - _ Ops=®
(R ;zzj( Y 215R 15722R

The volume in the 6D :

V.(R)= jV (VR? —x *)dx

V(R)—%ﬂ j(R2 X )de

6
V(R)= zz.gﬂR _L g
15 16 6

The volume in 7D

V.(R)= jV (VR? —x ?)dx

V(R)——ﬂ j(R2 x 2)dx

:
V7(R)=l 32R 16 7
6" 35 105

The volume in 8D

V.(R)= jV (VR? —x?)dx

V(R )=ﬁ _[(R X)zdx—aR

The volume in 9D

V(R)—IV(\/RZ—x )dx
V(R)——J(RZ )4dx_%7z4139

The volume in 10-D

Vig(R) = j.V9(vR2—x2)dx



The table give 10D in space

V(R)——J.(R2 X )2dx—iﬂ'5
120
n V., vV,
1 1 2R
2 2 7R
3 7 i;rR3
3
4 4 % o
5 7’ 87° s
P 15
6 87 T e
15 6
7 p 167°
6 105
8 167° z R
105 24
9 p 27t
24 945
10 327" P S
945 120

We Assume n> 10 what the volume

Suppose V' =8 |

Rn—l

JVHKJRZ—x )dx

n-1

Vv =S _ j(Rz—x )2 d

10



Where S the surface area in n-1

We can write

Vo= jVn (WR?=x? )dx

By the integer V

—X )2dx
x =R cosH:>dx =—Rsinbdo

y, =2 R" [Sin"0d 0
n 0
VH:S”R
n
—V _[Sin”@d@
0

1
The beta function give by B(m,n)= Ix n—1 (1—x )m_ldx :
,N) =
0

Now we prove that

n—i—ll

jsm 040 =8 (—~,-)

x =Sinf=dx =Cos@d 0

1 1
CosO@=(1-x°)>=d0=(1-x") 2dx



=y = 2xdx =dy = dx =%y_2dy

T 1 1
jSin”@d9:2jx"(l—x2) 2 dx
0

+1

jsmnede jy 21y );_ldy

I will definition the relationship between gamma and beat function :

0
x =a’,y =b” =dx =2ada,dy =2bdb
I'nT'm = 4jj 2n-lp 2m=lo =@ g adh

00
By change the polar coordination

1 .2
r2n+2m le (r )drdﬁ

O 10 | N

I'nl'm = 4T
0

T

a 2
Inl'm :Jz e dy ICoszm_IQSinZ”_lﬁdH

Fnl“:n =(In +m0)(B (n,m)

Now the integer give n+1 1
I'—)I'—-

I = Sm oao=pt L2 " 2
2 4
2




Now give the nice formula to find the n volume

Where
b i S +x2=R"
o (94
J- J'e—(x12+x22+ .................. +x,f)dx
. 10.0.
0 0
4 2
X n n
v, =(edx,)" = ()
0
a s n_
Snjr"_le_r dr = 7 ?
0
n
272
S, =
r—
2
And n-V give n
2w
V. = R
n
nl'—

This nice formula to give the volume in n space



