Zu den Summenformeln

1) Summenformel fir die Summe der nattrlichen Zahlen von 1 bis n (Gaul3sche Summenformel):

Sei: S(n) = 1+2+3+4+ ... +n = )i

Es gilt: (0+1f =+ 201 + P
(1+1f =P+ 211+ 7P
(2+1f =2 +221+ 7P
(3+1f =F+231+ 7P

(n+1f =+ 2nl1+ 7P

1242243+ ... + (N+1 = P+2%+3%+ ... +1f + 2S,(n) + (n+1)
(n+1f =2Sy(n) + (n+1)
2:S,(n) = (n+1¥ - (n+1) = (n+1) n+1 - 1)

= sn) - zn:i _ n:(n+1)
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2) Summenformel fir die Summe der Quadrate der natlrlichen Zahlen von 1 bis n:

Sei: S(n) = 12+22+32+4%+ ... +n? = ) i?

Es gilt: (0+1f =G+ 30*1 + 3012+ 1
(1+1P =P+ 31*1 + 3112+ 23
(2+1F =2+ 3221 +321°+ 13
(3+1F =3 +33*1 +331*+ 13

(n+1f =+ 3n*1 +3n1%+ 23

P+224+3+ .+ (n+1§ = B+2%+3%+ ...+ + 3S,(n) + 3S,(n) + (n+1)
(n+1) =3S,(n) + 3S,(n) + (n+1)
3S,(n) = (n+1] - (n+1) - 3S,(n)

3-S,(n) = (n+1)® - (n+1) - 3- n'(2+1)

3:5,(n) = (n+1) [(n+1)2 -1 - 32]

3:S,(n) = (n+1)- [nz +2n - %}

3:S,(n) = n:(n+1)- |n + %]

— N~z . Ne(n+1)-(2n+1)
a .z;' 6




Zu den Summenformeln

3) Summenformel fir die Summe der Kuben der natlrlichen Zahlen von 1 bis n:

Sei: S(n) = 13+28+3%+4%+ . +n? =) i?®
i1

Es gllt (0+1y = 04 + 4031 + 602.12 + 4013 + 14

(1+1f = '+ 4131+ 61217 + 41.1°+ 1

(2+1) =22+ 42°1 + 62212+ 421°+ 1

(B+1f =3 +43%1 +63*1*+ 4313+ 1*

(n+1y =+ 4n*1 +6n*1°+ 4n1°+ 1

14+2%+ .+ (n+1} = T42% .. +1f + 4S,(n) + 6S,(n) + 4S,(n) + n+1
(N+1) = 4S,(n) + 6S,(n) + 4S,(n) + (N+1)
4-S(n) = (n+1f - (n+1) - 4S,(n) - 6S,(n)
4:8y(n) = (n+1)* - (n+1) - 4-M -6 n-(n+1)-(2n+1)
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4-s,n) = (n+1)- [(n+1)® - 1 - 2'n - n-(2n+1)]

4-Sy(n) = (n+1)- [n3 +3n2+3n+1-1-2n-2n?- n]
4-Sy(n) = (n+1)- [n3 + n?] = n2(n+1)?

n n 2
SN 33(n)zzi3zw :[Zi)
i=1 i=1
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Weitere Summenformeln kdnnen unter Fortsetzung des Verfahrens, unter Verwendung von Binomische
Formeln hergeleitet werden.

(a+b) 2=a 2+2 -alb+b 2

(a+b) *=a 3+3 -a*b+ 3 -alb?+b 3

(ath) “=a *+4 -a®>b+ 6 -a*b?+ 4 -alb®+b *

(a+b) *=a °+5 -a*b+10 -a>b?+10 -a>b*+ 5 -atb*+b °

(a+b) ®*=a ¢+6 -a*>b+15 -a*b2+20 -a*b*+15 -a%>b*+6 -ab>+b ©

PASCALlsches Dreieck:
1
1 21
1 33 1
1 4 6 4 1
1 5 10 10 5 1
1 6 15 20 15 6 1
1 7 21 35 35 21 7 1
1 8 28 56 70 56 28 8 1
usw.



