Benotigte Binome:
(a + b) =a+b

2

a+b) =a*+2ab+b’

(a+b)
(a-i—b)3 =a’ +3a’b+3ab* + 1’
(a+b)

4

a+b a* +4a°b + 64*b* + 4ab® +b*

. 1
Beweis der Summenformel 1+2+3+..+m= Em(m+ 1)

Satz: Fir alle natiirlichen Zahlen meN gilt: 1+2+3+.

2

(0+1)" =0*+2-0-1+1?
(141) =P 421141
(2+1) =22 422141
(3+1)" =37 +2:3-1+1

(m+1) =m* +2-m-1+12

Addition der Gleichungen:

Aus dem Pascal’schen Dreieck kann man
die Koeffizienten ablesen:

1
1 2 1
1 3 3 1
1 4 6 4 1
1 5 10 10 5

..+m=%m(m+l)

12 +2? +32+42+...+m2+(m+1)2 =(12+22+32+42+...+m2)+2-(1+2+3+4+...+m)+(m+1)

(m+1)2 =2-(1+2+3+4+...+m)+(m+1)

In Summenschreibweise:
iiz +(m+1) :Zm:iz +2~ii+(m+1)
(m+17 =2 i+ (m+1)
i
23 i=(m+1) ~(m+1)
2~Zm:i (m+1)-[(m+1)-1]

i (m+l)~m

I

%-m-(m+l)

g.e.d.



Beweis der Summenformel 1° +2° +3% +...+m’ =ém(m+l)(2m+l)

Satz: Fir alle natiirlichen Zahlen meN gilt: 1> +2* +3* +...+m’ :%m(m+l)(2m+l)

3

(0+1) =0°+3-0*-1+3-0- 1 +1°
(141) =P +3-12 143 1.1 +

(2+1) =2°+3-22.143.2. 1" + 1
(3+1) =3°+3-3-143-3- 12 +1°

(m+1) =m* +3-m* 143-m-1* +1°

Addition der Gleichungen:
13+23+33+43+...+m3+(m+1)3:(13+23+33+43+...+m3)+3~(12+22+32+42+...+m2)+3-(1+2+3+4+...+m)+(m+1)
(m+1)3 =3-(12+22+32+42+,..+m2)+3~(%~m~(m+l)j+(m+l)

3.(12+22+32+42+...+m2):(m+1)3—%.m.(m+l)—(m+l)

(m+1)_(m+1)2_%.m_1}

3-(12+22+32+42+...+m2)

(m+1) m2+2m+1—%-m—1}

3-(12+22+32+42+...+m2)

3~(12+22+32+42+...+m2)
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(m+1) ?

(m+1) %m(Zm + 1)}

3-(12+22+32+42+...+m2)

3(P+22 4344+ m’ ) =—m(m+1)(2m+1)

N |— =

P+22 43 +4+ +m’ =—m(m+1)(2m+1)

In Summenschreibweise:
if +(m+1)3 =ii3 +3~ii2 +3~ii+(m+1)
i=1 i=1 i=1 i=1
(me1) =337 +3-(%-m~(m+l)j+(m+l)
i=1

3.

Il

2 (m+1)3—%-m-(m+1)—(m+l)

22
1
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(m+l):(m+l)2—%'m—l}

Il

i (m+1) m2+2m+1—%-m—1}

3-) 2 (m+l) m +—m
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3-) 2

(m+1) %m(2m+l)}
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' =%m(m+l)(2m+1)

™

i =%m(m+l)(2m+l)

g.e.d.



Beweis der Summenformel I’ +2° +3 +..+m’ = %mz (m+1)

Satz: Fir alle natiirlichen Zahlen meN gilt: ' +2° +3° +..+m’ =

(0+1)" =0"+4-0°146-0> 1> +4-0-1* +1°
(1+41)' =1* +4-P 1461712 +4-1.1° +1°

(2+1) =2 +4-2* 1462 1> +4-2.1 +1*
(3+41)' =3 +4.3°146-32 .12 +4.3. 1" +1°

(m+1) =m* +4-m* 1+ 6-m* -1 +4-m-1" +1'

Addition der Gleichungen:

ii“ +(m+1)" =ii4 +4~ii3 +6~ii2 +4~Zm:i+(m+l)
i=1 i=1 i=1 i1 i=1

—m? (m + 1)2

(m+1)4=4~Zm:i3+6-(é-m-(m+1)(2m+1))+4~[%~m~(m+1)j+(m+l)

4.

'MS

i =(m+l) (m+1)(2m+1)—2-m-(m+l)—(m+l)

(m+1) =m-(2m+1)=2-m~1]

m ]

m+1[
(m+ )| (m+3m* +3m+1)=2m* =m=2-m~1]
=(m+1)[
=(m+1)[m* (m+1)]



