
Informatics 1

Homework 5

Name

Date

1. Sequences

lim
n→∞

2n2 + 3n+ 6

3n2 − 1
lim
n→∞

(√
2n2 + 5n−

√
2n2 − n

)
lim
n→∞

n2 − 10n− 2

5n3 + 2n2 + n+ 1
lim
n→∞

(√
n2 + 3n+ 3−

√
n2 + an+ 1

)
(a ∈ R)

2. Series

∞∑
n=1

1 + cosn

n2

∞∑
n=1

22n

(−5)n+2

∞∑
n=1

3n − 4n + 5(−1)n

32n

∞∑
n=1

sin

(
2π

2

)
·
(
1

2

)n ∞∑
n=1

(1 + i)n

22ni

∞∑
n=1

(3 + 4i)n

4n(1− i)2n

3. Functions

f : A→ R x 7→


0, ha x < 2 és x /∈ Q,
x, ha x < 2 és x ∈ Q,
5, ha x = 3,

8, ha x = 4 vagy x = 5

(1)

f : R→ R x 7→

{
0, ha x /∈ Q\{0},
1
qx
, ha x = 4 vagy x = 5

(2)



4. Integrals

∫
cos 2x cos 5x dx

∫ π
2

0

sinx dx = 1

∫ 1

0

1

1 + ex
dx = 1 + ln

2

1 + e∫
xe−x

2

dx

∫ 1

0

(1− 2x)19 dx = 0

∫ 1

−1

x√
5− 4x

dx =
1

6

5. Matrices ∣∣∣∣∣∣
1 0 0
0 1 0
0 0 1

∣∣∣∣∣∣ = 1 (3)

 1 0 0
1/2 1 0
1/4 1/2 1

 y11 y12 y11
y21 y22 y23
y31 y32 y33

 =

 1 0 0
1/2 1 0
1/4 1/2 1

 (4)

∣∣∣∣∣∣
a b c
d e f
g h i

∣∣∣∣∣∣ =
∣∣∣∣∣∣
a 0 0
0 e 0
0 0 i

∣∣∣∣∣∣+
∣∣∣∣∣∣
a 0 0
0 0 f
0 h 0

∣∣∣∣∣∣+
∣∣∣∣∣∣
0 d 0
d 0 0
0 0 i

∣∣∣∣∣∣
+

∣∣∣∣∣∣
0 b 0
0 0 f
g 0 0

∣∣∣∣∣∣+
∣∣∣∣∣∣
0 0 c
d 0 0
0 h 0

∣∣∣∣∣∣+
∣∣∣∣∣∣
0 0 c
0 e 0
g 0 0

∣∣∣∣∣∣
(5)

(
cosα − sinα
sinα cosα

)
(6)

6. Other

lim
n→∞

n

√√√√ n∏
k=1

(
1 +

ak

n

)
=

(1 + a)1+
1
a

e
(7)

A

√√√√ n∏
i=1

xaii + A

√√√√ n∏
i=1

yaii ≤ A

√√√√ n∏
i=1

(xi + yi)ai (8)

min
1≤k≤n

ak ≤ n

(
n∑

k=1

a−1k

)−1
≤ n

√√√√ n∏
k=1

ak ≤
1

n

n∑
k=1

ak ≤ max
1≤k≤n

ak (9)

2


