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Definitia 3:

Observtie!
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    Un sir de numere reale este convergent daca si numai daca este sir Couchy.

         Problem propuse spre rezolvare:

[image: image6.wmf]2

5

1

2

    

1)

+

+

=

n

n

a

n

I. Utilizand criteriul lui Couchy sa se arate ca urmatoarele siruri sunt convergente:

[image: image7.wmf](

)

(

)

(

)

(

)

(

)

*

+

Î

³

"

<

-

=

$

>

"

N

p

N

n

a

a

N

N

n

p

n

 

si

 

,

 

incat 

 

astfel

 

,

0

 

ca

 

Demonstram

e

e

e

e

[image: image8.wmf](

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

2

5

5

2

5

2

5

5

2

5

2

5

9

10

10

2

4

9

10

10

2

5

5

2

5

2

5

5

1

2

1

2

2

2

5

2

5

1

2

2

5

1

2

2

2

+

+

+

=

=

+

+

+

-

-

-

-

-

+

+

+

+

=

=

+

+

+

+

+

+

-

+

+

+

=

=

+

+

-

+

+

+

+

=

-

+

p

n

n

p

p

n

n

p

n

np

n

p

n

np

n

p

n

n

p

n

n

p

n

n

n

n

p

n

p

n

a

a

n

p

n

[image: image9.wmf](

)

(

)

e

e

<

+

+

+

Þ

<

-

+

2

5

5

2

5

 

  

 

p

n

n

p

a

a

n

p

n

Rezolvare:

[image: image10.wmf](

)

(

)

(

)

(

)

2

5

5

1

2

5

5

2

5

lim

2

5

5

2

5

lim

:

obtinem

 

 

nd

arbirar.Ci

numar 

un 

 

este

 

+

=

÷

÷

ø

ö

ç

ç

è

æ

+

+

+

=

+

+

+

¥

®

¥

®

¥

®

n

p

p

n

n

p

p

p

n

n

p

p

p

p

p

[image: image11.wmf][image: image12.wmf](

)

(

)

ú

û

ù

ê

ë

é

-

+

=

-

³

Þ

£

+

Þ

e

e

e

e

e

e

25

10

1

1

 

lua

 

putem

 

deci

,

  

25

10

1

2

5

5

1

N

n

n


[image: image13.wmf](

)

(

)

(

)

(

)

N

p

N

n

a

a

N

n

p

n

Î

³

"

<

-

ú

û

ù

ê

ë

é

-

+

=

$

>

"

+

 

si

 

,

 

incat 

 

astfel

 

25

10

1

1

,

0

e

e

e

e

e

[image: image14.wmf]n

n

b

2

1

2

1

2

1

2

1

1

   

)

2

3

2

+

+

+

+

+

=

L

[image: image15.wmf](

)

(

)

(

)

(

)

(

)

N

p

N

n

b

b

N

N

n

p

n

Î

³

"

<

-

=

$

>

"

+

 

si

 

,

 

incat 

 

astfel

 

,

0

 

ca

 

Demonstram

e

e

e

e

[image: image16.wmf](

)

ú

û

ù

ê

ë

é

+

=

>

Þ

£

Þ

ï

þ

ï

ý

ü

<

-

<

-

Þ

<

÷

ø

ö

ç

è

æ

-

=

-

÷

ø

ö

ç

è

æ

-

×

=

=

÷

ø

ö

ç

è

æ

+

+

+

<

÷

ø

ö

ç

è

æ

+

+

+

=

+

+

+

=

=

-

-

-

-

-

+

+

+

+

+

+

+

=

-

+

+

-

+

+

+

+

+

+

+

e

e

e

e

e

1

log

1

 

Deci

1

log

2

1

2

1

2

1

2

1

1

2

1

2

1

1

2

1

1

2

1

2

1

2

1

2

1

2

1

2

1

2

1

2

1

1

2

1

2

1

2

1

2

1

2

1

2

1

2

1

1

2

1

2

1

2

1

2

1

2

1

1

2

2

2

1

1

2

1

2

1

2

N

n

b

b

b

b

b

b

n

n

p

n

n

n

p

n

n

p

n

p

n

p

n

p

n

p

n

n

n

n

p

n

n

n

n

p

n

L

L

L

L

L

L

[image: image17.wmf](

)

(

)

(

)

(

)

(

)

N

p

N

n

b

b

N

n

p

n

Î

³

"

<

-

ú

û

ù

ê

ë

é

+

=

$

>

"

+

 

si

 

,

 

incat 

 

astfel

 

1

log

1

,

0

2

e

e

e

e

e


[image: image18.wmf](

)

(

)

(

)

(

)

(

)

N

p

N

n

b

b

N

n

p

n

Î

³

"

<

-

ú

û

ù

ê

ë

é

+

=

$

>

"

+

 

si

 

,

 

incat 

 

astfel

 

1

log

1

,

0

2

e

e

e

e

e


[image: image19.wmf](

)

ú

û

ù

ê

ë

é

+

=

Þ

Þ

<

÷

ø

ö

ç

è

æ

+

+

+

=

£

£

£

=

-

=

-

=

-

+

+

+

=

+

+

=

+

+

=

=

+

=

+

=

å

å

å

å

å

å

e

e

1

log

1

 

obtine

 

se

anterior

 

exercitiul

 

la

aratat 

 

am

 

cum

 

dupa

2

1

2

1

2

1

1

2

1

2

1

2

sin

2

sin

2

sin

2

sin

2

sin

  

)

3

2

1

1

1

1

2

1

2

1

2

1

2

1

2

N

k

k

k

k

c

c

k

c

n

p

n

p

n

n

k

k

p

n

n

k

k

p

n

n

k

k

n

k

k

p

n

k

k

n

p

n

n

k

k

n

L

[image: image20.wmf](

)

(

)

(

)

(

)

(

)

(

)

(

)

ú

û

ù

ê

ë

é

-

+

=

Þ

£

+

Þ

ï

þ

ï

ý

ü

<

-

+

<

-

Þ

+

<

+

+

-

+

=

=

-

-

=

-

<

+

£

£

+

=

+

-

+

=

-

+

=

+

+

+

+

=

+

+

=

+

+

=

+

+

=

=

+

=

+

=

å

å

å

å

å

å

å

e

e

e

e

e

1

1

1

1

     

1

1

1

1

1

1

1

1

1

1

1

1

1

1

!

cos

1

!

cos

1

!

cos

1

!

cos

1

!

cos

  

)

4

1

1

1

1

1

1

1

N

n

d

d

n

d

d

n

p

n

n

k

k

k

k

k

k

k

k

k

k

k

k

k

k

k

k

d

d

k

k

k

d

n

p

n

n

p

n

p

n

n

k

p

n

n

k

p

n

n

k

p

n

n

k

n

k

p

n

k

n

p

n

n

k

n


II. [image: image21.wmf](

)

(

)

(

)

(

)

(

)

*

+

Î

³

"

³

-

=

"

>

$

+

+

+

+

=

N

p

N

n

x

x

N

N

n

x

n

p

n

n

 

si

 

,

incat 

 

astfel

 

,

0

:

ca

 

Aratam

1

3

1

2

1

1

e

e

e

e

L

Aratati ca urmatorul sir de numere reale nu este fundamental:

[image: image22.wmf](

)

(

)

(

)

(

)

(

)

l

fundamenta

 

este

nu 

 

 

sirul

,

incat 

 

astfel

 

,

3

1

2

1

2

1

2

1

2

1

2

1

2

1

2

1

2

1

1

1

1

1

1

1

1

2

2

1

2

1

2

1

2

1

1

2

n

n

p

n

n

n

n

n

k

n

n

k

n

n

k

n

k

n

k

n

n

x

N

n

x

x

N

N

x

x

n

n

n

n

n

n

n

n

k

k

k

k

k

x

x

Þ

³

"

³

-

=

"

=

$

Þ

Þ

>

-

=

=

+

+

+

>

>

+

+

+

+

+

=

=

£

=

-

=

-

+

+

=

+

=

+

=

=

=

å

å

å

å

å

e

e

e

e

L

L


� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���








[image: image23.wmf](

)

(

)

(

)

(

)

(

)

.

,

,

 

incat 

 

astfel

 

,

0

 

daca

 

Couchy)

sir 

(sau 

 

l

fundamenta

 

este

 

sir 

un 

 

ca

 

Spunem

  

e

e

e

e

N

m

n

a

a

N

N

a

m

n

n

³

"

<

-

=

$

>

"

[image: image24.wmf](

)

(

)

(

)

(

)

(

)

.

 

si

 

,

 

incat 

 

astfel

 

,

0

 

daca

 

Couchy)

sir 

(sau 

 

l

fundamenta

 

este

 

sir 

un 

 

ca

 

Spunem

  

*

+

Î

³

"

<

-

=

$

>

"

N

p

N

n

a

a

N

N

a

n

p

n

n

e

e

e

e

[image: image25.wmf](

)

ú

û

ù

ê

ë

é

+

=

>

Þ

£

Þ

ï

þ

ï

ý

ü

<

-

<

-

Þ

<

÷

ø

ö

ç

è

æ

-

=

-

÷

ø

ö

ç

è

æ

-

×

=

=

÷

ø

ö

ç

è

æ

+

+

+

<

÷

ø

ö

ç

è

æ

+

+

+

=

+

+

+

=

=

-

-

-

-

-

+

+

+

+

+

+

+

=

-

+

+

-

+

+

+

+

+

+

+

e

e

e

e

e

1

log

1

 

Deci

1

log

2

1

2

1

2

1

2

1

1

2

1

2

1

1

2

1

1

2

1

2

1

2

1

2

1

2

1

2

1

2

1

2

1

1

2

1

2

1

2

1

2

1

2

1

2

1

2

1

1

2

1

2

1

2

1

2

1

2

1

1

2

2

2

1

1

2

1

2

1

2

N

n

b

b

b

b

b

b

n

n

p

n

n

n

p

n

n

p

n

p

n

p

n

p

n

p

n

n

n

n

p

n

n

n

n

p

n

L

L

L

L

L

L

[image: image26.wmf](

)

(

)

(

)

(

)

(

)

.

 

,

 

incat 

 

astfel

 

,

0

 

 

daca

 

Couchy)

sir 

(sau 

 

l

fundamenta

 

este

 

sir 

un 

 

ca

 

Spunem

  

e

e

e

e

N

n

a

a

N

N

a

N

n

n

³

"

<

-

=

$

>

"

[image: image27.wmf](

)

(

)

convergent

 

este

 

 

l

fundamenta

sir 

 

n

n

a

a

Û

[image: image28.wmf]Definitia3

2

 

Definitia

 

 

1

 

Defintia

Û

Û

[image: image29.wmf]2

5

1

2

    

1)

+

+

=

n

n

a

n

[image: image30.wmf](

)

(

)

(

)

(

)

(

)

*

+

Î

³

"

<

-

=

$

>

"

N

p

N

n

a

a

N

N

n

p

n

 

si

 

,

 

incat 

 

astfel

 

,

0

 

ca

 

Demonstram

e

e

e

e

[image: image31.wmf](

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

2

5

5

2

5

2

5

5

2

5

2

5

9

10

10

2

4

9

10

10

2

5

5

2

5

2

5

5

1

2

1

2

2

2

5

2

5

1

2

2

5

1

2

2

2

+

+

+

=

=

+

+

+

-

-

-

-

-

+

+

+

+

=

=

+

+

+

+

+

+

-

+

+

+

=

=

+

+

-

+

+

+

+

=

-

+

p

n

n

p

p

n

n

p

n

np

n

p

n

np

n

p

n

n

p

n

n

p

n

n

n

n

p

n

p

n

a

a

n

p

n

[image: image32.wmf](

)

(

)

e

e

<

+

+

+

Þ

<

-

+

2

5

5

2

5

 

  

 

p

n

n

p

a

a

n

p

n

[image: image33.wmf](

)

(

)

(

)

(

)

2

5

5

1

2

5

5

2

5

lim

2

5

5

2

5

lim

:

obtinem

 

 

nd

arbirar.Ci

numar 

un 

 

este

 

+

=

÷

÷

ø

ö

ç

ç

è

æ

+

+

+

=

+

+

+

¥

®

¥

®

¥

®

n

p

p

n

n

p

p

p

n

n

p

p

p

p

p

[image: image34.wmf][image: image35.wmf](

)

(

)

ú

û

ù

ê

ë

é

-

+

=

-

³

Þ

£

+

Þ

e

e

e

e

e

e

25

10

1

1

 

lua

 

putem

 

deci

,

  

25

10

1

2

5

5

1

N

n

n

[image: image36.wmf](

)

(

)

(

)

(

)

N

p

N

n

a

a

N

n

p

n

Î

³

"

<

-

ú

û

ù

ê

ë

é

-

+

=

$

>

"

+

 

si

 

,

 

incat 

 

astfel

 

25

10

1

1

,

0

e

e

e

e

e

[image: image37.wmf]n

n

b

2

1

2

1

2

1

2

1

1

   

)

2

3

2

+

+

+

+

+

=

L

[image: image38.wmf](

)

(

)

(

)

(

)

(

)

N

p

N

n

b

b

N

N

n

p

n

Î

³

"

<

-

=

$

>

"

+

 

si

 

,

 

incat 

 

astfel

 

,

0

 

ca

 

Demonstram

e

e

e

e

[image: image39.wmf](

)

ú

û

ù

ê

ë

é

+

=

Þ

Þ

<

÷

ø

ö

ç

è

æ

+

+

+

=

£

£

£

=

-

=

-

=

-

+

+

+

=

+

+

=

+

+

=

=

+

=

+

=

å

å

å

å

å

å

e

e

1

log

1

 

obtine

 

se

anterior

 

exercitiul

 

la

aratat 

 

am

 

cum

 

dupa

2

1

2

1

2

1

1

2

1

2

1

2

sin

2

sin

2

sin

2

sin

2

sin

  

)

3

2

1

1

1

1

2

1

2

1

2

1

2

1

2

N

k

k

k

k

c

c

k

c

n

p

n

p

n

n

k

k

p

n

n

k

k

p

n

n

k

k

n

k

k

p

n

k

k

n

p

n

n

k

k

n

L

[image: image40.wmf](

)

(

)

(

)

(

)

(

)

(

)

(

)

ú

û

ù

ê

ë

é

-

+

=

Þ

£

+

Þ

ï

þ

ï

ý

ü

<

-

+

<

-

Þ

+

<

+

+

-

+

=

=

-

-

=

-

<

+

£

£

+

=

+

-

+

=

-

+

=

+

+

+

+

=

+

+

=

+

+

=

+

+

=

=

+

=

+

=

å

å

å

å

å

å

å

e

e

e

e

e

1

1

1

1

     

1

1

1

1

1

1

1

1

1

1

1

1

1

1

!

cos

1

!

cos

1

!

cos

1

!

cos

1

!

cos

  

)

4

1

1

1

1

1

1

1

N

n

d

d

n

d

d

n

p

n

n

k

k

k

k

k

k

k

k

k

k

k

k

k

k

k

k

d

d

k

k

k

d

n

p

n

n

p

n

p

n

n

k

p

n

n

k

p

n

n

k

p

n

n

k

n

k

p

n

k

n

p

n

n

k

n

[image: image41.wmf](

)

(

)

(

)

(

)

(

)

*

+

Î

³

"

³

-

=

"

>

$

+

+

+

+

=

N

p

N

n

x

x

N

N

n

x

n

p

n

n

 

si

 

,

incat 

 

astfel

 

,

0

:

ca

 

Aratam

1

3

1

2

1

1

e

e

e

e

L

[image: image42.wmf](

)

(

)

(

)

(

)

(

)

N

p

N

n

b

b

N

n

p

n

Î

³

"

<

-

ú

û

ù

ê

ë

é

+

=

$

>

"

+

 

si

 

,

 

incat 

 

astfel

 

1

log

1

,

0

2

e

e

e

e

e

[image: image43.wmf](

)

(

)

(

)

(

)

(

)

l

fundamenta

 

este

nu 

 

 

sirul

,

incat 

 

astfel

 

,

3

1

2

1

2

1

2

1

2

1

2

1

2

1

2

1

2

1

1

1

1

1

1

1

1

2

2

1

2

1

2

1

2

1

1

2

n

n

p

n

n

n

n

n

k

n

n

k

n

n

k

n

k

n

k

n

n

x

N

n

x

x

N

N

x

x

n

n

n

n

n

n

n

n

k

k

k

k

k

x

x

Þ

³

"

³

-

=

"

=

$

Þ

Þ

>

-

=

=

+

+

+

>

>

+

+

+

+

+

=

=

£

=

-

=

-

+

+

=

+

=

+

=

=

=

å

å

å

å

å

e

e

e

e

L

L

_1009825971.unknown

_1009828093.unknown

_1009889267.unknown

_1009891672.unknown

_1009892840.unknown

_1009894614.unknown

_1009892737.unknown

_1009890482.unknown

_1009831486.unknown

_1009831512.unknown

_1009827826.unknown

_1009827866.unknown

_1009825996.unknown

_1009822157.unknown

_1009823674.unknown

_1009825036.unknown

_1009825592.unknown

_1009822646.unknown

_1009820611.unknown

_1009821793.unknown

_1009819915.unknown

