
1. Bizonýıtsd be, hogy

a) 12 − 22 + 32 − ... + (−1)n−1n2 = (−1)n−1 n(n+1)
2

b) 1 + 2 + 3 + ... + n = n(n+1)
2

c) 12 + 22 + 32 + ... + n2 = n(n+1)(2n+1)
6

d) 12 + 32 + ... + (2n− 1)2 = n(4n2−1)
3

e) 13 + 23 + 33 + ... + n3 = n2(n+1)2

4

f) 14 + 24 + 34 + ... + n4 = n(n+1)(2n+1)(3n2+3n−1)
30

g) 1 + x + x2 + ... + xn = xn+1−1
x−1 , x 6= 1

h) 14

1·3 + 24

3·5 + ... + n4

(2n−1)(2n+1) = n(n+1)(n2+n+1)
6(2n+1)

i) 1·2 + 2·5 + ... + n·(3n− 1) = n2·(n + 1)

j) 1
1·3·5 + 2

3·5·7 + ... + n
(2n−1)(2n+1)(2n+3) = n(n+1)

2(2n+1)(2n+3)

k) 1·2·3...·k + 2·3...·k·(k + 1) + ... + n·(n + 1)...·(n + k − 1) = n(n+1)(n+2)...(n+k)
k+1 , k ≥ 2

l) logx
√

a + logx2
3
√

a + logx3
4
√

a + ... + logxn−1
n
√

a = logx
n+1
√

an

2. Mivel egyenlő a következő sorok összege? Bizonýıtsd be ez egyenlőséget!

a) 1·2 + 2·3 + 3·4 + ... + n·(n + 1) =
b) 1·2·3 + 2·3·4 + ... + n·(n + 1)·(n + 2) =
c) 1

1·2·3 + 1
2·3·4 + ... + 1

n·(n+1)·(n+2) =

d) 1
1·2·3·4 + 1

2·3·4·5 + ... + 1
n·(n+1)·(n+2)·(n+3) =

e) 1
1·2 + 1

2·3 + ... + 1
n·(n+1) =

f) 1
1·3 + 1

3·5 + ... + 1
(2n−1)·(2n+1) =

g) 12

1·3 + 22

3·5 + ... + n2

(2n−1)·(2n+1) =

h) 1
1·4 + 1

4·7 + ... + 1
(3n−2)·(3n+1) =

i) 1
1·5 + 1

5·9 + ... + 1
(4n−3)·(4n+1) =

j) 1
k·(k+1) + 1

(k+1)·(k+2) + ... + 1
(k+n−1)·(k+n) =

k)
∑n

k=1 k·k!
l)

∑n
k=1

k!
k2+k+1

m)
∑n

k=1
k

(k+1)!

n)
∑n

k=1
k+2

k!+(k+1)!+(k+2)!

o)
∑n

k=1
4k

4k4+1

p)
∑n

k=1
1

(k+1)
√

k+k
√

k+1

q)
∑n

k=1 k2Ck
n

r)
∑n

k=1
Ck

n

k+1

s)
∑n

k=1
Ck

n

(k+1)(k+2)(k+3)

t)
∑n

k=1(−1)k Ck
n

(k+1)(k+2)

3. Bizonýıtsa be a következő egyenlőtlenségeket!

a) 3n + 1 < 2log2(n + 2)
b) 1

1! + 1
2! + 1

3! + ... + 1
n! < 5n−2

2n

c)
√

n < 2(
√

n + 1− 1) < 1 + 1√
2

+ ... + 1√
n

< 2
√

n n ≥ 2

d) 4n

n+1 < (2n)!
(n!)2 n ≥ 2

e) 2n−1(an + bn) ≥ (a + b)n a + b > 0; a;n ≥ 1
f) (1 + 1

n )k ≥ 1 + k
n

g) (1 + 1
n )k ≥ 1 + k

n + k2

n2 k ≤ n

h) 2 ≤ (1 + 1
n )n¡3

i) n
√

a1·a2·...·an ≤ a1+a2+...+an

n ai ∈ R+

4. Bizonýıtsa be a következő oszthatóságokat:

a) 30
∣∣ n5 − n;∀n ∈ N

b) 133
∣∣ 11n+2 + 122n+1;∀n ∈ N

c) 9
∣∣ 4n + 15n− 1;∀n ∈ N

d) 17
∣∣ 3·52n+1 + 23n+1;∀n ∈ N

e) 31
∣∣ 610n+1 + 1511n−1;∀n ∈ N


