
SEMINAR 1, Analiz¼a matematic¼a, semestrul I, 2014�2015

1 Şiruri

Exerci̧tiul 1.1 S¼a se calculeze urm¼atoarele limite de şiruri:

a) lim
n!1

�
1 + 3n2 � n4

�
:

b) lim
n!1

3 + 4n� n4
2 + 3n+ 5n4

:

c) lim
n!1

4� n2 + 5n4
3 + n3

:

d) lim
n!1

4� 3n+ n3
6 + 3n2 + n4

:

e) lim
n!1

p
n2 � 5n+ 3:

f) lim
n!1

3
p
1� n2:

g) lim
n!1

�p
n2 + n� n

�
:

h) lim
n!1

�
3
p
8n3 + n2 + 1� 2n

�
:

i) lim
n!1

p
n2 + n�

p
n2 � n

3
p
n3 + n2 � 3

p
n3 � n2

:

j) lim
n!1

p
n2 + 1�

p
n2 � 1

3
p
n3 + 1� 3

p
n3 � 1

:

k) lim
n!1

�
3
p
8n3 + 4n2 � 5�

p
4n2 � n� 1

�
:

l) lim
n!1

�
3
p
n3 + n2 �

p
n2 + n

�
:

Exerci̧tiul 1.2 S¼a se calculeze urm¼atoarele limite de şiruri:

a) lim
n!1

a � 2n; a 2 R.
b) lim

n!1
(10 � 7n � 8n).

c) lim
n!1

5 � 7n � 8n
7n + 2 � 8n .

d) lim
n!1

4n + 8n

23n + 1
.

e) lim
n!1

2n+ 3n + 6n

2n + 22n + 23n
.

f) lim
n!1

2n+2 + 4n+3 + 23n+4

3 � 23n+1 .

g) lim
n!1

2n

n20 + 1
.

h) lim
n!1

32np
n
n
+ n2

.

i) lim
n!1

3 � 23n+1 + 2 � 32n+1
9n+1 � 32n+1 .

Exerci̧tiul 1.3 S¼a se calculeze urm¼atoarele limite de şiruri:

a) lim
n!1

1 � 2 + 2 � 3 + :::+ n(n+ 1)
1 � 3 + 2 � 4 + :::+ n(n+ 2)

b) lim
n!1

1 � 4 + 4 � 7 + :::+ 3n(3n+ 1)
1 � 5 + 5 � 9 + :::+ (4n+ 1)(4n+ 5)

c) lim
n!1

1 + 2 + :::+ n

2n

d) lim
n!1

1 + 1
2 +

1
22
:::+ 1

2n

1 + 1
3 +

1
32
:::+ 1

3n

Indicaţie:în a�area limitelor se vor folosi formulele:

1 + 2 + :::+ n =
n(n+ 1)

2

13 + 23 + :::+ n3 =

�
n(n+ 1)

2

�2 12 + 22 + :::+ n2 =
n(n+ 1)(2n+ 1)

6

1 + q + q2 + :::+ qn =
qn+1 � 1
q � 1

1



Exerci̧tiul 1.4 S¼a se a�e parametrii reali a şi b astfel încât lim
n!1

(
p
n2 + an+ 1� bn) = 1:

Exerci̧tiul 1.5 S¼a se a�e lim
n!1

xan + ybn

zan � tbn în funcţie de parametrii reali a; b; x; y; z; t.

Exerci̧tiul 1.6 S¼a se studieze monotonia şi m¼arginirea urm¼atoarelor şiruri de numere reale:

a) an =
4 � 7 � ::: � (3n+ 1)
5 � 9 � ::: � (4n+ 1)

b) an =
3n+ 1

5n+ 1
c) an+1 = 5 + 1

3an

Exerci̧tiul 1.7 A�aţi limitele urm¼atoarelor şiruri de numere reale:

a) xn =
sinn

n
b) xn =

cosn

n

c) xn = (�1)n sin
1

n

d) xn =
1

n
� cos n�

2

e) xn =
1

n2
(3 sinn+ 6 cosn)

f) xn = sin
1

n
sinn

Exerci̧tiul 1.8 S¼a se calculeze urm¼atoarele limite de şiruri:

a) lim
n!1

5n3 � 3n2 + 1
2n4 + n3 � n

c) lim
n!1

�
n2

n3 + 1
cosn+

1

2n
� n

n+ 1

�
e) lim

n!1
2n + 3n

2n+1 + 5 � 3n+1
g) lim

n!1

�p
n+

p
n+ 1�

p
n�

p
n+ 1

�
i) lim
n!1

3

s�
3n+ 1

n+ 2

�2
� 1

b) lim
n!1

n5 + 3n3 � 2n
2n4 + n3 � n

d) lim
n!1

12 + 32 + :::+ (2n� 1)2
n3

f) lim
n!1

�n + �n

� � �n+1 + � � �n+1
h) lim

n!1

�p
n2 + n+ 2n� 3

p
n2 � n

�
j) lim
n!1

1 � 2 � 3 + 2 � 3 � 4 + :::+ n(n+ 1)(n+ 2)� n4

4

(n2 + 1)2 � n4 � n3

2


