
Kalkulus 5. gyakorlat megoldások

2023. szeptember 21.

1.feladat

a, limn→∞
√

2n2 + 5n−
√

2n2 − 1 = 3√
2

b, limn→∞
√
n4 + 2n2 + 3−

√
n4 + n = 1

c, limn→∞
√

4n4 + n2 − 2− 2n2 = 1
4

2.feladat

an = n3 − 7n2 + 5n+ 3 ≥ n3 − 7n2 = n2(n− 7)
ha n≥7
≥ (n− 7)3 →∞

bn =
√
n5 + 2n2 ≥

√
n5 = n

5
2 →∞

cn =
√
n5 − 2n2 =

√
n2(n3 − 2) ≥

√
n2(n2 − 2)

ha n≥2
≥

√
(n2 − 2)(n2 − 2) = n2 − 2→∞

dn = (
√
n4 + 2n3 −

√
n4 + 5n3) · 1 = (n4+2n3)−(n4+5n3)√

n4+2n3+
√
n4+5n3

= n3

n2
7√

1+2/n+
√

1+5/n
= n 7√

1+2/n+
√

1+5/n
→∞

3.feladat

an = n!
2n = n·(n−1)·(n−2)...2·1

2·2·2...2·2 ≥ n
2 · 1 · 1...1 ·

1
2 = n

4 → +∞;

bn = 2n

n : 2n

n > n, ha n > 4, ezt teljes indukcióval lehet belátni, ı́gy a speciális rendőr-elvből következik, hogy
bn → +∞;

4.feladat*

an = (
√
n2 + 2n+ 3−

√
n2 + αn+ 1)·1 = (n2+2n+3)−(n2+αn+1)√

n2+2n+3+
√
n2+αn+1

= n
n

(2−α)+2/n√
1+2/n+3/n2+

√
1+α/n+1/n2

= (2−α)+2/n√
1+2/n+3/n2+

√
1+α/n+1/n2

a, α ∈ R-re nem megoldható.

b, α = 2

c, α ∈ R \ {2}

5.feladat*

an = 6n3 + 3→ N(P ) = (P−36 )
1
3

bn = 6n3 + 3n ≥ 6n3 + 3→ N(P ) = (P−36 )
1
3

cn =
√
n2 − n =

√
n(n− 1) ≥

√
(n− 1)2 → N(P ) =

√
P 2 + 1

dn = n3 − 3n2 + 5n+ 9 ≥ n3 − 3n2 = n2(n− 3)
ha n≥3
≥ (n− 3)3 → N(P ) = max(P

1
3 + 3, 3)

fn = n3+3n
n2+2 ≥

n3

n2+2n2 = n
3 → N(P ) = 3P

1


