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Was bekannt ist :

Radius Volumen Oberflache
1-dimensionale Kugel
2-dimensionale Kugel
3-dimensionale Kugel K, R V, = %nR:” O, = 4nR’

4-dimensionale Kugel
S-dimensionale Kugel

6-dimensionale Kugel

n-dimensionale Kugel
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Was bekannt ist :

Radius Volumen Oberflache
1-dimensionale Kugel K, R V, = 2R O, =2
2-dimensionale Kugel K, R V, = 7R’ O, = 2xR
3-dimensionale Kugel K, R V, = §WR3 0, = 47R’
4-dimensionale Kugel
5-dimensionale Kugel Bemerkung :

6-dimensionale Kugel Dass O1 =2 undnicht=0 iSt, wird
: sich noch zeigen !

n-dimensionale Kugel
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Elementare Forderungen, Gleichungen und Zusammenhange :

1) K =|Px]eR |x}=R|
K, = | P[xi|x,] € R*| x3+x} = R® |
K, = [ P(X1|X2|X3) c R’ ‘ XS+X5+X: = R’ }
K, = [ P(x1‘...xn) c R" | xX°...+x> = R® ]
2) V. ~R V. = C, R V,=2R , [c, =2
V, = nR? C,=m
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R
V, = | V,lh] dh
-R -R
h = Rsina 0
dh = Rcosada R
& _T .1 el BN
R S R=7 > V,(h|dh
R o h -
V, = [V, _,lh) dh
-R
%
v. = [V _.[R R d
. fg _.IRcosia) Reosial da e R
%
Y% | ¢, \[Rcosia) ' Recosia da
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V. = C.R" mit

cos" (o) da

O
I
O
A
N:ﬁcﬁ Y

Volumina und Oberflachen von n-dimensionalen Kugeln

Rekursionsformel
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cos'lal da =
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-1
= | cos" "iai cosial da
T
2
N\ ~ A v J
Y u'
u' = cosla v = cos" ia
u = sinial V'
T
T 2
= [uw 2 - [uv' da
2 n
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T 2
. - 2
= | sincos" o |2 -
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|

cos" o) da

: 2
da = = [ cos’ia
2 “x
2
_ 1 2
da = 5 e ]JzL
do = ;—:rc
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Explizite

n =g =
Analog
N = U =

T

2
Formeln fiir die Integrale | cos"o da
2

%
- g . g—-1g-3 31
gerade : _f&cos a da = S o2 " 43
2
: u—1 u-3 4 2
ungerade : _ficos @ da = S 2
2
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Rekursive Berechnung der Volumina V_ :

V, = C,R = 2R C, =2
V, = C,R?> = nR? C,=n
2
V, = C, R’ C, = C, | cos’ia
"2
C, = J‘E%Z
C3=;i:rc V3:%J'CR3
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Vs

C, R’

5
_4 31
C4—3n42n
1 1
C4:§J’C2 V4:EJ'E2R4
;L
Cs = C, | cos’ia
3
1 -4 2
= — " — =2
C:=2753
8 8
C5:EJT,2 V5:ETE2R5
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V7

C, R’

O
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c -8 2531 _
° 15 6 4 2
1 1
C6:€:rc3 Ve = & °R°
%
C, = Cs [ cos’ia
3
1 364 2
C,=-—n"22%22
"6 753
16 3 16 3 o7
C, = — V, = ——a*R
7~ 105 77 105
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Und so weiter !

g
o _16 57531
5~ 105 " 86 4 2
1 4
C. =
8= 94
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Explizite Formeln der Volumina V_fur n = g = gerade
n = g = gerade : N = u = ungerade
2 2
9 ¢, _9-19-3 31 u _u=1u-3
_f COoS”| g g2 " 42 T _f cos alda = ’ 2

m m
2 2

g 9-

T

2
C,=C,, | cos®la da

14
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Explizite Formeln der Volumina

= g = gerade .

n
[ cos®cxdr = 9=1 9=
g g

|
N|—

i
2

C,=0¢C

u

V fur n=u =

u

T
2

| &
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—1Tu-2u-3u-4 4321 ,_
u u-1u-2u-3 5432
1 27
u
1 1
Cu—4 u_—22ﬂ? JZJ’E
1 1 1
—2n ——2 —2
C.s 2% p2n 2
C, Ton T _ox 1og : C, =2
3 u— u
1 1 1
2 2 —2n —2
3 g u—2 g u .
u-1
1 2 (27f
3-5 (u=2)-u
u-1
1 2 (2x)
3-5-.. -(u—2)-u
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( . \
;T (27 R falls n gerade
V. = |
1 n—1
7 2 27> R" falls n ungerade
S )
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Explizite Formeln der Oberflachen O,

r n |
?17 (27 R™ falls n gerade
On = )
n—1
:T 2 2xf R falls n ungerade
S )
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Volumen und Oberflachen der n-dimensionen Einheitskugeln

Volumen V, , R=1 Oberflache O, R=1
V, =2 =~ 2 0, = 2
V,=n ~ 3,14 O, =2x =~ 6,28
_ 4 - _
V, = ?Trc ~ 4,19 O, =4n =~ 12,57
V, = 153152 ~ 4,93 O, = 2n° =~ 19,74
8 8
V, = Enz ~ 5,26 o, = 5352 ~ 26,31
v, = %yﬁ ~ 517 Op = n° ~ 31,01
— & 3 ~ O, = E 3 ~ 7
V, = o=t~ 472 ;= e 33,0
1 V. = Lat ~ 3247
Vo = opnt ~ 4,06 = 3 ,
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Diagramm fur Volumen und Oberflache der n-dimensionalen
Einheitskugeln

.A/,;fi\“G)@éxﬁ'%'

a = Stabdiagramm({(1,2),(2,3.14) Y}
O — 3347 e
b = Stabdiagramm({(1, 2), (2,6.28), (%, 12
— 163.46 ®
+ ! 1
]
30
? Oberflache
25
20 (]
15
(]
10
5 ! o ? o o l
T Volumen
1 0 1 2 3 4 5 5 7 8
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