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7
a1 + a2 + a3 + . . . + an + . . . =

∞∑
n=1

an .

1 +
1

2
+

1

3
+

1

4
+ . . . ,

1 +
1

2
+

1

4
+

1

9
+

1

16
+ . . . ,

3 +
1

10
+

4

100
+

1

1000
+

5

10000
+ . . . ,

π

b1, b2, b3, . . . , bn, . . . .

1

2
,

1

4
,

1

8
,

1

16
, . . .

1/2

1, 1 +
1

2
, 1 +

1

2
+

1

3
, 1 +

1

2
+

1

3
+

1

4
, . . .

lim
N→∞

N∑
n=1

an = A < ∞

lim
N→∞

N∑
n=1

an = ∞
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−∞

lim
n→∞

an ;

∞∑
n=1

n2

2n + 1

lim
n→∞

n2

2n + 1
= ∞

lim
n→∞

an+1

an
;

∞∑
n=1

2n + 1

3n + n
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7
lim

n→∞

an+1

an
= lim

n→∞

(2n+1 + 1)(3n + n)

(3n+1 + n + 1)((2n + 1)

= lim
n→∞

2.2n + 1

2n + 1
× 3n + n

3.3n + n + 1

= 2 lim
n→∞

2n + 1/2

2n + 1
× 1

3
lim

n→∞

3n + n

3n + n/3 + 1/3
=

2

3
< 1 .

lim
n→∞

n
√

an

∞∑
n=1

e3n

n2n

lim
n→∞

n
√

an = lim
n→∞

(
e3n

n2n

)1/n

= lim
n→∞

e3

n2
= 0 < 1 .

∑
n an

∑
n un

an ≤ un n
∑

n an∑
n un an ≥ un n

∞∑
n=1

1

n3

∞∑
n=1

1

n2
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∞∑
n=1

n−0,98

∞∑
n=1

1

n

1 +
1

2
+

(
1

3
+

1

4

)
+

(
1

5
+ . . . +

1

8

)
+

(
1

9
+ . . . +

1

16

)
+ . . .

1

p + 1
+

1

p + 2
+ . . . +

1

p + p

p/2p 1/2
p = 2 4 8 1/2

f(x)

f(1) = a1 , f(2) = a2 , f(3) = a3 , . . .

i∑
n=1

an =
i∑

n=1

f(n).1 < a1 +

∫ i

1

f(x)dx

i∑
n=1

an >

∫ i

1

f(x)dx .

i → ∞
∫ ∞

1

f(x)dx <

∞∑
n=1

an <

∫ ∞

1

f(x)dx + a1 ,
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7

∞∑
n=2

1

n ln2n

f(x) =
1

x ln2x

∫ ∞

2

dx

x ln2x
=︸︷︷︸

x=et

∫ ∞

ln 2

et dt

et t2
=

∫ ∞

ln 2

dt

t2
=

[
−1

t

]∞

ln 2

=
1

ln 2
< ∞ .

lim
n→∞

n

[
an

an+1
− 1

]
;
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an > 0∣∣∣∣ an

an+1

∣∣∣∣ = 1 +
h

n
+

L(n)

n2

L(n) n n
h > 1 h ≤ 1

∑∞
1 (−1)n+1an an limn→∞ an = 0

an

an+1 < an n

1 − 1

2
+

1

3
− 1

4
+

1

5
− . . .

∑
n |an|

1 − 1

2
+

1

3
− 1

4
+ . . .

∑
n

|an| = 1 +
1

2
+

1

3
+

1

4
+ . . .

∑
m

am = A ;
∑
m

bm = B ;

∑
m,n

ambn = A B ;
∑
m

(am + bm) = A + B ;
∑
m

k am = k A .
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7
∞∑

n=1

un(x)

x
x

|x − x0| < r
x = x0

r

∞∑
n=1

xn = 1 + x + x2 + x3 + . . . =
1

1 − x

x
1/(1 − x)

(1 − x)
|x| < 1 |x| ≥ 1

∞∑
n=1

cos nx

n2

x

∞∑
n=1

cos nx

n2
≤

∞∑
n=1

1

n2
=

x
cos θ ≤ 1
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∞∑
n=1

fn(x)

f(x) [a, b]
ε > 0 N

∣∣∣∣∣
N∑

n=1

fn(x) − f(x)

∣∣∣∣∣ < ε

x ∈ [a, b]

fn(x)
f(x) x ∈ [a, b]

∞∑
n=1

fn(x)

[a, b]
Mn

|fn(x)| ≤ Mn , ∀x ∈ [a, b] .
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7
∞∑

n=1

xn

n2

[−1, +1]∣∣∣∣x
n

n2

∣∣∣∣ ≤ 1

n2
= Mn ,

∞∑
n=1

Mn =
∞∑

n=1

1

n2
< ∞ .

∞∑
n=1

cos nx

2n

(−∞, +∞)∣∣∣cos nx

2n

∣∣∣ ≤ 1

2n
= Mn ,

x ∈ (−∞, +∞)

∞∑
n=1

1

2n
< ∞ .

fn(x) =
an φn(x)

∑
n an φn

φn(x) ≤ φn−1(x) , ∀x ∈ I = [a, b]
0 ≤ φn(x) ≤ M , ∀x ∈ I, ∀n

∑
n fn(x)

[a, b]

∞∑
n=1

(−1)n

n + x2

(−∞, +∞)
(−1)n/n
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∑
n fn(x) fn(x)

I f(x)

∑
n fn(x) fn(x)

∞∑
n=1

∫
I

fn(x) =

∫
I

f(x) ;

∑
n fn(x) fn(x)

dfn(x)/dx
∑

n dfn(x)/dx

df(x)

dx
=

∞∑
n=1

dfn(x)

dx
.

∞∑
n=1

xn , −1 < x < +1 .

∑∞
m=2

1
n2−1

∑∞
m=1

n
10n

∑∞
m=1

n!
2n
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7
F (α, β, γ; x) = 1 +

αβ

1!γ
x +

α(α + 1)β(β + 1)

2!γ(γ + 1)
x2 + . . .

(−1, +1) x = ±1
γ > α + β

∑
n an

∑
n bn

∞∑
n=1

(an sen x + bn cos x)

(−∞, +∞)

x

∞∑
n=0

an xn .

(x − a)

∞∑
n=0

bn (x − a)n .
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x

c0 +
c1

x
+

c2

x2
+ . . . =

∞∑
n=0

cn

xn
.

x0

f(x)

f(x) = f(x0) +
f ′(x0)

1!
(x − x0) +

f ′′(x0)

2!
(x − x0)

2 + . . .

=
∞∑

n=0

f (n)(x0)

n!
(x − x0)

n

x0 = 0

m0

E = mc2 =
m0√
1 − v2

c2

c2 = m0c
2 1√

1 − v2

c2

.

x0 = 0 x = v2/c2

x = v2/c2 , f(x) =
1

1 + x

f(x) = f(0) +
f ′(0)

1!
x +

f ′′(0)

2!
x2 + . . .

= 1 +
(−1/2)

1!
x +

(+3/4)

2!
x2 + . . .

1√
1 − v2

c2

= 1 +
v2

2c2
+

3

8

v4

c4
+ . . .
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7
E = mo c2 +

1

2
m0v

2

[
1 +

3

4

v2

c2
+ . . .

]

mv2/2
v2/c2

P x 	 a x
a

EP =
1

4πε0

+q

(x − a)2
+

1

4πε0

+q

(x + a)2
+

1

4πε0

−2q

(x)2
.

1

(x ± a)2
=

1

x2

1(
1 ± a

x

)2
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y = a/x 
 1

f(y) =
1

(1 + y)2
, f ′(y) =

−2

(1 + y)3
, f ′′(y) =

+6

(1 + y)4
, . . .

f(y)
y0 = 0

f(y) = 1 − 2

1!
y +

6

2!
y2 − . . .

1

(x + a)2
∼= 1

x2
− 2a

x3
+

3a2

x4
,

1

(x − a)2
∼= 1

x2
+

2a

x3
+

3a2

x4
.

P

EP
∼= q

4πε0

[
1

x2
+

2a

x3
+

3a2

x4
+

1

x2
− 2a

x3
+

3a2

x4
− 2

1

x2

]

=
q

4πε0

6a2

x4

=
1

4πε0

3Q

x4

Q = 2a2q

x
x0 = 0

eix = cos x + i sen x
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7
Ec

F =

√
2mc2(Ec + 2mc2) − 2mc2

Ec

Ec 
 mc2

F ∼= 1/2

cos x = 1 − x2

2!
+

x4

4!
− . . .
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