
���r�� �Of��

T§ d`�� �þþF®s��

T§ d`�� Tlsls�� 
CAq�¤ �§CA`� 1.4

:TWF�w� (Sn) Ty�Attm��  d�n�¤ Tyqyq� T§ d� TlslF (un) �kt� : 1.1.4 �§r`�

Sn = u0 + u1 + u2 + ...+ un =
n∑
k=0

uk

�y� n→ +∞ A�dn� T§Ah� �bq� (Sn) Ty�Attm�� �A� �Ð� (1

+∞∑
n=0

un = lim
n→+∞

Sn = lim
n→+∞

n∑
k=0

uk

	tk�¤ .T�CAqt�
∑
un Tlsls��  � �wq�¤

S =
+∞∑
n=0

un =
∑
n≥0

un =
∑

un.

. n ≥ 0(Sn) Ty�Attm�� TF�C Y�� �¤¥§ Tlsls�� TF�C T�A��� £@¡ ¨�

.d�Abt�
∑
un Tlsls��  � �wq� Tyhtn� ry� T§Ah� Ah� ¤� Tt�A� T§Ah� �bq� ¯ (Sn) �A� �Ð� (2

T§ d`�� Ty�Attm�� (3

Sn = u0 + u1 + u2 + ...+ un =
n∑
k=0

uk

.
∑
un Tlslsl� n Tb�r�� �� ¨¶z��� �wm�m�� Yms§
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.
∑
un Tlslsl� �A`�� d��A� un Yms� (4

�kt� : 1 �A��

Un =
∑
n≥1

1

(2n− 1) (2n+ 1)
,

:An§d�  wk§ �y� B ¤ A �ytmyq�� �� ��b� ¢n�¤

Sn =
n∑
k=1

1

(2k − 1) (2k + 1)
=

n∑
k=1

(
A

(2k − 1)
+

B

(2k + 1)

)

.B = −1
2
¤ A = 1

2
d��

Sn =
1

2

n∑
k=1

(
1

(2k − 1)
− 1

(2k + 1)

)
=

1

2

[(
1− 1

3

)
+

(
1

3
− 1

5

)
+ · · ·+

(
1

(2n− 1)
− 1

(2n+ 1)

)]
=

1

2

[
1− 1

(2n+ 1)

]
.

 �� ¢n�¤

lim
n→∞

Sn = lim
n→∞

1

2

(
1− 1

(2n+ 1)

)
=

1

2
= S

.T�CAqt� Un Tlsls��

Tlsls�� : 2 �A��

+∞∑
k=0

1

(k + 1)(k + 2)
=

1

1 · 2
+

1

2 · 3
+

1

3 · 4
+ · · ·

:¨¶z��� �wm�m�� � � �kK�¤ , ���dt� �wm�m� ¢t�At� �km§ , ���w�� ¨� .1 w�� T�CAqt�

Sn =
n∑
k=0

1

(k + 1)(k + 2)
=

n∑
k=0

(
1

k + 1
− 1

k + 2

)
= 1− 1

n+ 2
→ 1 Am� n→ +∞

Ah�¤ T�CAqt�
∑+∞

k=2
1

k(k−1)
¤
∑+∞

k=1
1

k(k+1)
Tlsls�� AS§� An§d� , rJ¥m�� ¤� xrhf�� ryy�� �®� ��

.1 �wm�m�� Hf�
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CAq�¤ �§CA`� .1.4

Tlsls�� �k� : 3 �A��

Un =
∑
n≥0

(−1)n

An§d�

Sn =
n∑
k=0

Uk =
n∑
k=0

(−1)k

:©�

S1 =
1∑

k=1

(−1)k = 1− 1 = 0

S2 =
2∑

k=1

(−1)k = 1− 1 + 1 = 1

S3 =
3∑

k=1

(−1)k = 1− 1 + 1− 1 = 0

¢n�¤

n ¨�¤E ⇐⇒ Sn =
n∑
k=0

(−1)k = 1

n © r� ⇐⇒ Sn =
n∑
k=0

(−1)k = 0.

d�Abt� Tlsls��  � ¨n`§ A�  w�w� ry� T§Ahn��  � ©�

TyFdnh�� Tlsls�� .1.1.4

.a, q ∈ R �y�
∑
a · qn �kK�� �� TlslF ¨¡ TyFdnh�� Tlsls�� : 2.1.4 �§r`�

TyFdn¡ Ty�Att� �wm�� (1

Sn = a+ aq + aq2 + · · ·+ aqn =

 a

(
1− qn+1

1− q

)
,  A� �Ð� q 6= 1,

(n+ 1) a  A� �Ð� q = 1.

An§d�¤ |q| < 1  A� �Ð� Xq�¤ �Ð� T�CAqt� Tlsls�� (2

lim
n→∞

Sn = lim
n→∞

a

(
1− qn+1

1− q

)
=

a

1− q

rks� rSy� dm�� T`�A�67¨�db�  Ahy� :ÐAtF±�



T§ d`�� Tlsls�� 
CAq�¤ �§CA`� .1.4T§ d`�� �þþF®s�� .���r�� �Of��

 �� |q| ≥ 1 :  wk§ Am�

lim
n→∞

qn+1 = +∞ =⇒ lim
n→∞

Sn = +∞

d�Abt�  wk� Tlsls�� A¡dn�

	�wm�� d��� ��Ð TlslF .2.1.4

.n ∈ N �� ��� �� un ≥ 0  A� �Ð� 	�w� d� ��Ð TlslF
∑
un  � �wq� : 3.1.4 �§r`�∑∣∣sin 1

n

∣∣ ,
∑

1
3n

,
∑

1
n2 : 4 �A��

 Am§C TlslF

.α ∈ R �y�
∑ 1

nα
�kK�� �� �A� �Ð�  Am§C TlslF ¨¡

∑
un  � �wq� : 4.1.4 �§r`�

.α > 1  A� �Ð� Xq�¤ �Ð� T�CAqt�
∑ 1

nα
 Am§C TlslF  wk� : 1 ��rt��

T�CAqt� Ty�At��  Am§C �F®F : 5 �A��∑(
1

n

)2

,
∑ 1

n

3

.

d�Abt� Ty�At�� �F®s�� ¤∑ 1

n
,

∑
n3,

∑ 1√
n

Tlsls� ¨¶z��� �wm�m�� T�A�C .3.1.4

.
∑
uk Tlslsl� ¨¶z��� �wm�m�� Ty�Atm� (Sn) �kt�

: n �� ��� �� un > 0 :©� Tb�w�  ¤d� ��Ð Tlsls�� �A� �Ð�

Sn+1 =
n+1∑
k=0

uk = Sn + un+1 > Sn

.d§�zt� (Sn) Ty�Attm��  ��

.T�CAqt� TlslF
∑
un  �� , ¤d�� Ty�Att� (Sn)  A� �Ð� : 2 ��rt��
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T�CAqm�� ry§A`�

Tny`� T�C �� �º�dt�� An§d�  A� �Ð� ,�ytb�w� �yty�Att� (vn) ¤ (un) �kt� : 1.1.4 T§r\�

:¢��� 0 6 un 6 vn

.AS§� T�CAqt�
∑
un  �� T�CAq�

∑
vn �A� �Ð�

.AS§� d�Abt�
∑
vn  �� d�Abt�

∑
un �A� �Ð�

.d�Abt�� ¤� 
CAqt��  d�� ¨k�  Am§C Tlsls� Ty�At�� �F®s�� T�CAqm� �wq� : 6 �A��

: ± T�CAqt�
∑ | cos(n)n|

n2
Tlsls�� (1

∑ | cos(n)n|
n2

≤
∑ 1

n2
→ 1

6
π2

: ± T�CAqt�
∑

sin
( π

2n

)
Tlsls�� (2

∑
sin
( π

2n

)
≤
∑( π

2n

)
= π

∑ 1

2n
= π

∑(
1

2

)n
→ 2π

Tlsls��  � :2 �A�m�� ¨� Aq�AF An§�C dq� : 7 �A��

+∞∑
k=0

1

(k + 1)(k + 2)
.

��Ð �tnts� �wF¤ .T�CAqt�
+∞∑
k=1

1

k2
.

:An§d� ���w�� ¨� ,T�CAqt�

lim
k→+∞

1
2k2

1
(k+1)(k+2)

=
1

2
.

: k ≥ k0 ��� �� �y� k0 d�w§ , QwO��� ¢�¤ Yl�

1

2k2
≤ 1

(k + 1)(k + 2)

�A`�� d��� TlslF  � �tnts� .k0 þ� Tqy� Tmy� 
As�� ¨�� ¯ �k� , k ≥ 4 ��� �� �y�} �@¡

.TyW��� �Am`tF�� T�ytn�� d�� ¢n�¤ , 
CAqt�
1

2k2
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T·�Aktm�� �Ay�Attm��

T�C �� �º�dt�� ¢��� ,T�¤d`� ry� vn �y� �ytyqyq� �yty�Att� (vn) ¤ (un) �kt� : 5.1.4 �§r`�

: A� �Ð�  A·�Akt� Amh�� (vn) ¤ (un)  � �wq� Tny`�

lim
n→+∞

un
vn

= 1.

	tk� ¢n�¤

un ∼∞ vn .

Hf� ��
∑
vn ¤

∑
un �F®s��  �� �yt·�Akt�¤ �ytb�w� (vn) ¤ (un) �A� �Ð� : 2.1.4 T§r\�

.T`ybW��

�yt·�Aktm�� �ytlsls�� �kt� : 8 �A��

1

n(n+ 1)
∼
∞

1

n2

.T`ybW�� Hf� ��
∑

1
n2 ¤

∑
1

n(n+1)
¢n�¤ T�CAqt� TlslF ¨¡¤  Am§C TlslF

∑
1
n2  � �l`� .

?T�CAqt� Ty�At�� �F®s�� �¡ : 1 �§rm�∑ 1

n2 + 1
,

∑ n√
n3 + 1

,
∑ 1

n
sin

π

n
.

Cauchy d�A�

Yl� ¨kyF®� �A�� .d�Abt�
∑

k≥0 uk �k� limk→+∞ uk = 0 �y�
∑

k≥0 uk TlslF d�w�

d�Abtm�� Harmonique TqFAntm�� Tlsls��∑
k≥1

1

k
= 1 +

1

2
+

1

3
+

1

4
+ · · ·

.(k → +∞ �y�) uk = 1
k
→ 0 An§d� ��Ð ��¤ .limn→+∞ Sn = +∞ :An§d� , � � ryb`t�

.¨Jw� CAy`� ��d�tF� 	�§ ,d�Abt� Tlsls��  � �Ab�³
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�A� �Ð� Xq�¤ �Ð� 
CAqt� (Tb�rm�� ¤�) Tyqyq���  �d�±� �� (sn) Ty�Attm�� ,ry�@tl�

:¨n`§ �@¡¤ , ¨Jw� TlslF ��

∀ε > 0, ∃n0 ∈ N, ∀m,n ≥ n0 : |sn − sm| < ε

:AnyW`§ �@¡ , �F®sl� Tbsn�A�

�Ð� Xq�¤ �Ð� T�CAqt�
∑+∞

k=0 uk Tlsls�� : 3.1.4 T§r\�

∀ε > 0, ∃n0 ∈ N, ∀m,n ≥ n0 :
∣∣un + · · ·+ um

∣∣ < ε .

:¨�At�� w�n�� Yl� A¾AS§� ¢t�Ay} �km§

∀ε > 0, ∃n0 ∈ N, ∀m,n ≥ n0 :

∣∣∣∣∣
m∑
k=n

uk

∣∣∣∣∣ < ε

AS§� ¤�

∀ε > 0, ∃n0 ∈ N, ∀n ≥ n0 : ∀p ∈ N
∣∣un + · · ·+ un+p

∣∣ < ε

Alembert d�A�

 A� �Ð� : 3 ��rt��

un > 0 ¤ lim
un+1

un
= l,

:¨¡ ¨t�� Tnkm� �¯A� �®� d�w� ¢���

.T�CAqt�
∑
un Tlsls�� ¢n�¤ l < 1  A� �Ð� (1

.d�Abt�
∑
un Tlsls�� ¢n�¤ l > 1  A� �Ð� (2

.d�Abt�� ¤� 
CAqt�� P�§ Amy� C�r� ©� ÐA��� �yWts� ®� l = 1  A� �Ð� (3

?T�CAqt� Ty�At�� �F®s�� �¡ : 2 �§rm�∑ x2n+1

(2n+ 1)!
,

∑ x

n!
	�w� ¨qyq�  d� x �y� ,

∑(
1

2n

)
n

,
∑ n2

(2n)!
,

∑ 2n

n!
.
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T�¤Antm�� �F®s�� d�A� .4.1.4

�� un ¤ un+1 Tny`� T�C �� �º�dt��  A� �Ð� T�¤Ant�
∑
un Tlsls��  � �wq� : 6.1.4 �§r`�

.�ytflt�� �y�CAJ�

: 9 �A��

1)
∑

(−1)n,

2)
∑

(−1)n
n

1 + n
,

3)
∑

(−1)n+1|sin(nx)|, x ∈ R

4)
∑

sin (nπ + x) , x ∈ R

:®�� T�¤Ant� TlslF �An¡  � «r�  � Am¶� ©Cwf�� �� Hy� : 1 T\�®�

un = sin

(
π
n2 + 1

n

)
.

Ah���
∑
un TO�Ant� (|un|) ¤ limn→+∞ un = 0  A� �Ð� .T�¤Ant� TlslF

∑
un �kt� : 4 ��rt��

.(¢� 	§rq� ©� ¤� �wm�m�� An§d� Hy�) |S − Sn| ≤ |un| An§d� ¤ . T�CAqt�

?T�CAqt�
∑ (−1)n

n
¤
∑

(−1)n n2

1+n
�F®s�� �¡ : 10 �A��

�lWm�� 
CAqt�� .5.1.4

.T�CAqt� TlslF
∑
|un|�A� �Ð� AqlW� T�CAqt�

∑
un Tlsls��  � �wq� : 7.1.4 �§r`�

T}A��� Tq�As�� d��wq�� �ybW� �km§¤ Tb�w�  ¤d� ��Ð TlslF ¨¡
∑
|un| Tlsls��

.Ahyl� Tb�wm�� �F®s�A�

.T�CAqt� TlslF ¨h� AqlW� T�CAqt� TlslF �� : 4.1.4 T§r\�

. : 11 �A��

Tlsls�� (1
+∞∑
n=1

cos(nπ)

n2

T�CAqt� ¨h� AqlW� T�CAqt�
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Tlsls�� (2
+∞∑
n=1

cos(nπ)

n

.d�Abt� ¨h� AqlW� T�CAqt� sy�

��¤d�� �þF®F 2.4

�\tnm�� 
CAqt�� ¤ Xysb�� 
CAqt�� .1.2.4

R ¨� A �� T�r`m�� ��¤d�� �� TlslF (fn) �kt�¤ ,R �� Ty¶z� T�wm�� A �kt� : 1.2.4 �§r`�

: A� �Ð� A Yl� f Y�� TVAsb� 
CAqt§ (fn)  � �wq� .f : A→ R ¤

∀ε > 0, ∀x ∈ A, ∃n0 ∈ N �y� ∀n ≥ n0, |fn(x)− f(x)| ≤ ε.

: A� �Ð� A Yl� f Y�� �A\t��� 
CAqt§ (fn)  � �wq� : 2.2.4 �§r`�

∀ε > 0, ∃n0 ∈ N �y� ∀x ∈ A, ∀n ≥ n0, |fn(x)− f(x)| ≤ ε.


CAqt�� |rf§ ¤ .x ∈ A �� ��� �� ¢�� ¨n`§ f(x) w�� (fn(x)) Xysb�� 
CAqt�� : 1 T\�®�

 �� ,  ¤d�� f ¤ fn �¯�d�� �ym� �A� �Ð� .T�rs�� Hfn� Am¶� 
CAqt�� �d�§  � A¾AS§� �\tnm��

�y� , 0 Y�� ¨htn� (‖fn − f‖A,∞)  A� �Ð� Xq�¤ �Ð� A Yl� f w�� �\tn� �kK� 
CAqt§ (fn)

‖g‖∞,A = sup{|g(x)|; x ∈ A}.

P¶AO�

.f : I → R ¤ R ¨� I ��¤ Ty�Att� (fn) ,R �� �A�� I �ky�

 �� .I Yl� f w�� Ay�A\� 
CAqt� (fn) ¤ a ∈ I dn� rmts� fn ��¤d�� ��  � |rf� : 1.2.4 T§r\�

.a dn� rmts� f

.I Yl� rmts� f  �� I Yl� rmts� fn ��¤d�� �ym� �A� �Ð� , QwO��� ¢�¤ Yl�
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TVAsb� 
CAqt§ (fn) �q�§ g : I → R d�w§ ¤ C 1 T·f�� �� fn ��¤d�� �ym�  � |rf� : 1 ��rt��

.I Yl� f w��

C1 T·f�� �� f T��d��  �� .I �� Tmyqtsm�� �Wq�� �ym� Yl� g w�� Ay�A\� 
CAqt� (f ′n) ��¤d�� Ty�Att�

.f ′ = g ¤

�� ��� �� �y� gj : I → R ��¤ d�w§  �¤ C 1 T·f�� �� fn ��¤d�� �ym�  � |rf� : 2 ��rt��

Yl� gk w�� Ay�A\� 
CAqt� (f
(k)
n ) ¤ I Yl� gj Y�� TVAsb� 
CAqt� (f

(j)
n ) T��d�� j = 0, . . . , k − 1

.g
(j)
0 = gj, j ≤ k �� ��� �� ¤ I Yl� Ck T·f�� �� g0  �f.I ¨�  w�wm�� Tmyqtsm�� �Wq�� �ym�

.I Yl� f w�� Ay�A\� T�CAqt� (fn)  � ¤ rmts� fn ��¤d�� ��  � |rf� ,I = [a, b] �ky� : 3 ��rt��

:  ��

lim
n→+∞

∫ b

a

fn(t)dt =

∫ b

a

lim
n
fn(t)dt =

∫ b

a

f(t)dt.

 � ��@� |rf� .I Yl� f w�� Ay�A\� T�CAqt� (fn) ��¤d��  � |rf� I = [a, b[ �ky� : 2.2.4 T§r\�

.b dn� `n T§Ah� �bq� fn T�� ��

.limx→b f(x) = ` ¤ b dn� T§Ah� �bq� f ,` T§Ahn�� w�� 
CAqt� (`n) Ty�Attm��  ��

.b = +∞ �� T§r\n�� £@¡ �ybW� �t§ A� A¾Ab�A�

¢y§Cw� �þF®F 3.4

:�kK�� �� �A`�� A¡d� TlslF ¨¡ ¢y§Cw� TlslF : 1.3.4 �§r`�

un = an cos(nωt) + bn sin(nωt)

:�kK�A� Aht�At� �km§ TlslF �� CAb� ¨h� ��@� ,Tyqyq�  �d�� t ¤an, bn, ω �y�

a0 +
∑
n≥1

an cos(nωt)+bn sin(nωt) = a0 +a1 cos(ωt)+b1 sin(ωt)+a2 cos(2ωt)+b2 sin(2ωt)+ . . .

.¢y§Cw� �®�A`� Yms� bn ¤ an �®�A`m��
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T§ d`�� �þþF®s�� .���r�� �Of��¢y§Cw� �þF®F .3.4

: 1 �A��

3 +
∑
n≥1

(−1)n cos(2πnt) + 18 sin(2πnt) , a0 = 3 , an = (−1)n , bn = 18 , ω = 2π

π

2
+
∑
n≥1

(−1)n

n
sin(nt) , a0 =

π

2
, an = 0 , bn =

(−1)n

n
, ω = 1

∑
n≥1

(5)n + 3

n+ 6
cos(3nt) , a0 = 0 , an =

(5)n + 3

n+ 6
, bn = 0 , ω = 3

:¨l§Am� S T��d��  d�� An��� , ¨qyq� t ©± Tlsls�� £@¡ �CAq� �Ð� : 2.3.4 �§r`�

S(t) = a0 +
+∞∑
n=1

an cos(nωt) + b sin(nωt)

.S T��d�� �� 
CAqt� ¢y§Cw� TlslF  � �wq�

. d� Y�� sy�¤ T�� Y�� Tlsls�� 
CAqt� : 1 T\�®�

Ty�l�� TlslF Y�� T�� �yl�� .1.3.4

.T A¡C¤ T§C¤ �A§wts� Yl� rmts� T�� f  � |rtfn� : 1.3.4 T§r\�

: �� a0 +
∑

n≥1 an cos(nωt) + b sin(nωt) ¢y§Cw� Tlsls� �wm�m� f T�At� m� �Ð�

ω =
2π

T

a0 =
1

T

∫ α+T

α

f(t)dt ∀α ∈ R

∀n > 0, an =
2

T

∫ α+T

α

f(t) cos(nωt)dt ∀α ∈ R

∀n > 0, bn =
2

T

∫ α+T

α

f(t) sin(nωt)dt ∀α ∈ R

C1 Y�� ¨mtn§ f  � AS§� �wq�) Dirichlet ª¤rK� ¨f� f T§C¤d�� T��d��  � �wq� : 3.3.4 �§r`�

: A� �Ð� (CM1 z�r�A� ¢� z�r§ A� w¡¤ , �A§wtsm��  d`t�

AhqtK�¤ �AqtJ²� ��A� , rmts� T�� f , A� C¤ �®� Tny`m�� ªAqn�� ��  d��  d� ºAn�tbFA� (1

.rmts� f ′
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.A¾Anym§ ¤ A¾CAs§  ¤d�� T§Ah� f ′ ¤ f �bq§ , Tny`m�� ªAqn�� £@¡ ¨� (2

 Ð� , Dirichlet ª¤rJ ¨bl� T§C¤ T�� f �A� �Ð� : 2.3.4 T§r\�

f(t) w�� 
CAqt� f þ� TWb�rm�� ¢y§Cw� TlslF  �� , t ¨� A¾rmts� f  A� �Ð� (1

1

2
[f(t+) + f(t−)] w�� 
CAqt� f þ� TWb�rm�� ¢y§Cw� TlslF  �� , t ¨� A¾rmts� f �k§ �� �Ð� (2

¢y§Cw� �®�A`� 
As� .2.3.4

Ty�¤E T�� f �A� �Ð� (1 : 1 ��rt��

∀n �y� , bn = 0

a0 =
2

T

∫ T
2

0

f(t)dt

��� �� n > 0 �y� , an =
4

T

∫ T
2

0

f(t) cos(nωt)dt

T§ r� T�� f �A� �Ð� (2

∀n, an = 0

��� �� n > 0 �y� , bn =
4

T

∫ T
2

0

f(t) sin(nωt)dt

¨fyW�� �yl�t�� .3.3.4

TlslF ¨�At�A� An§d� , Dirichlet ª¤rJ �� �q�tl� T C¤d�� ��Ð T§C¤d�� f T��dl� Tbsn�A�

:ω =
2π

T
{bn�� �� , ¢y§Cw�

a0 +
∑
n>1

an cos(nωt) + bn sin(nωt)

:AS§� ¢t�At� �km§ ©@��

a0 +
∑
n>1

An sin(nωt− ϕn)

.An =
√
a2
n + b2

n ���w`�� ��

.(An) �®�A`m�� Ty�Att� w¡ f T��d�� Le spectre �yV : 4.3.4 �§r`�
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T§ d`�� �þþF®s�� .���r�� �Of��¢y§Cw� �þF®F .3.4

Parseval T�®� .4.3.4

An§d� ¢n�¤ ,�A§wts� Yl� rmts� T§C¤ T�� f  � |rtfn� : 3.3.4 T§r\�

1

T

∫ T

0

[f(t)]2dt = a2
0 +

1

2

+∞∑
n=1

(a2
n + b2

n)

Dirichlet ª¤rJ f �q�§  � ©C¤rS�� �� Hy� : 2 T\�®�

¢y§Cw� Tlsls� ¨ly�t�� �kJ .5.3.4

Q�wþþ�

:¨l§ Am� f T��d�A� TWb�rm�� ¢y§Cw� TlslF T�At� �km§ (1

+∞∑
−∞

cne
inωt

�y�

cn =
1

T

∫ α+T

α

f(t)e−inωtdt

:¨¡ cn Tb�rm�� �®�A`m��¤ bn ¤ an Tyqyq��� �®�A`m�� �y� �A�®`�� (2

c0 = a0, cn =
an − ibn

2
.

:�kK�� Yl� �A�wFCA� T�y} 	tk� (3

1

T

∫ T

0

[f(t)]2dt =
+∞∑
−∞

|cn|2.

rks� rSy� dm�� T`�A�77¨�db�  Ahy� :ÐAtF±�



¢y§Cw� �þF®F .3.4T§ d`�� �þþF®s�� .���r�� �Of��

¨�db�  Ahy� :ÐAtF±�78rks� rSy� dm�� T`�A�



5 ��C �§CAmt�� TlslF

:Ty�At�� ��¤dl� cosinus ¤ sinus CAb`�) ¢y§Cw� TlslF  d� : 1 �§rm�

: ¨l§ Am� T�r`m�� 2π− C¤d�� ��Ð T§C¤d�� f T��d�� (1

f(x) = x  A� �Ð� − π ≤ x < π.

:T�Är`m�� , 2π C¤d�� ��Ð T§C¤d�� f : T��d�� (2

f(x) = 1  A� �Ð� x ∈ [0, π[ ¤ f(x) = −1  A� �Ð� x ∈ [−π, 0[.

: ¨l§ Am� T�r`m�� L > 0C¤d�� ��Ð T§C¤d�� T��d�� (3

f(x) = |x|  A� �Ð� x ∈ [−L/2, L/2].

T�r`m�� 2π C¤d�� ��Ð T§C¤d�� T��dl� ¢y§Cw� TlslF  d� : 2 �§rm�

f(x) = x2, ��� �� − π ≤ x ≤ π.

:�F®s�� £@¡ �wm�� �tntF�

∑
n≥1

1

n2
,

∑
n≥1

(−1)n+1

n2
,

∑
n≥1

1

n4

.

:¨l§ Am� T�r`m�� 2π C¤d�� ��Ð T§C¤d�� T��d�� f �kt� : 3 �§rm�

.f(x) = x2 : x ∈ [0, 2π[ �� ��� ��
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.f T��dl� ¢y§Cw� TlslF d�¤� (1∑
n≥1

1
n4 . ��

∑
n≥1

1
n2 �wm�m�� 	s�� (2

:¨l§Am� T�r`m�� 2π C¤d�� ��Ð T§C¤d�� T��dl� ¢y§Cw� TlslF d�¤� : 4 �§rm�

∀x ∈ [−π, π] : f(x) = |x|

:Ty�At�� �y�A�m�� Tmy� �tntF� .

+∞∑
n=0

1

(2n+ 1)2
¤

+∞∑
n=0

1

(2n+ 1)4
.

.x ∈ [−π, π[  A� �Ð� f(x) = ex2π C¤d�� ��Ð T§C¤d�� T��d�� f �kt� : 5 �§rm�

:Ty�At�� �y�A�m�� Tmy� �tntF� .f T��dl� ¢y§Cw� TlslF d�¤�

∑
n≥1

1

n2 + 1
¤

∑
n≥1

(−1)n

n2 + 1
.
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