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imaginary number( )

i

= a (a ≧ 0)x2 x a

= a (a < 0)x2 x

i

i

= −1 (すなわち、i = )i2 −1
− − − 

√

i

= −a (a > 0) ⟹ x = ± ix2 a− − √
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 Complex number

( )

 Real part

 Imaginary part

2

複素数 + ia 
実部

b 
虚部a + bi

a + bi a

i

a + bi b

実部 = 0

α = a + bi = a − biᾱ ̄  
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-1 1

a + bi = c + di ⟹ {実部

虚部

a = c

b = d

a + bi = 0 ⟹ a = b = 0

= −1i2 i
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(2 ) (2 )

(a + bi) ± (c + di) = (a ± c) + (b ± d)i

(a + bi) × (c + di) = ac + (ad + bc)i + bdi2

= (ac − bd) + (ad + bc)i

a + bi

c + di
= ×

a + bi

c + di

c − di

c − di

=
(a + bi)(c − di)

−c2 d2i2

=
(a + bi)(c − di)

+c2 d2

i

i

1 ⋯1 i −1 −i−→−
×i

−→−
×i

−→−
×i  

ここが繰り返す

−→−
×i

−→−
×i

(a + b)(a − b) = −a2 b
2 (a + bi)(a − bi) = −a2 b2i2

= +a2 b2
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(

1

)

(

1 )

( )2

1 2 “ ”

“ ”

2 (

) 2 2

“ 2 ” 2

a + bx + c = 0x2

D = − 4acb2

D > 0

D = 0

D < 0

2次方程式a + 2 x + c = 0x2 b′

D

x =
− ±b

′ − acb
′2

−  − − − − − − √
a

= − ac
D

4
b

′2

∴

a + bx + cx2

a( + x)x2 b

a

a(x + )b

2a

2

a(x + )b

2a

2

a(x + )b

2a

2

a(x + )b

2a

2
−  − − − − − − − − − − −  

⎷ 
  

(x + )a− − √
b

2a

x +
b

2a

x

= 0

= −c

= a ⋅ − c( )b

2a

2

= − c
b

2

4a

=
− 4acb

2

4a

= ±
− 4acb

2

4a

−  − − − − − − − √

= ±
− 4acb2

−  − − − − − − − √
2 a− − 

√

= ±
− 4acb2

−  − − − − − − − √
2a

=
−b ± − 4acb2

−  − − − − − − − √
2a

±

− − 
√ D = − 4acb

2

= i−1
− − − 

√

D < 0

P(x) P(x) = 0 x = α ᾱ ̄  

P (α) = 0 ⟺ P ( ) = 0ᾱ̄
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(2 ) (3 )

1

-1

(2 ) (3 )

1

-1

±1 1,
−1 ± i3√

2

±i −1,
1 ± i3√

2

∴

x2

− 1x2

(x + 1)(x − 1)
x

= 1
= 0
= 0
= ±1 ∴

x3

− 1x3

(x − 1)( + x + 1)x2

x

= 1
= 0
= 0

= 1,
−1 ± i3√

2

∴
x2

x
= −1
= ±i

∴

x3

+ 1x3

(x + 1)( − x + 1)x2

x

= −1
= 0
= 0

= −1,
1 ± i3√

2
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2次方程式 a + bx + c = 0 ⋯①x2

x = α, β

a(x − α)(x − β) = 0 ⟺ a − a(α + β)x + aαβ = 0 ⋯②x2

{ ⟹b
c

= −a(α + β)
= aαβ

⎧
⎩⎨−

b

a
c

a

= α + β

= αβ

a(x − α)(x − β)(x − γ) = a + b + cx + d = 0x3 x2

⎧

⎩
⎨
⎪⎪⎪⎪
⎪⎪⎪⎪

α + β + γ

αβ + βγ + γα

αβγ

= −
b

a
=

c

a

= −
d
a

n

切片形

一般形

a (x − )∏
i=0

n

αi

∑
i=0

n

aix
i

= 0

= 0

切片(因数分解)形

一般形

a(x − )(x − )(x − )⋯(x − )⋯(x − )α0 α1 α2 αi αn

+ + + ⋯ + + ⋯ +anxn an−1xn−1 an−2xn−2 an−ix
n−i a0

= 0

= 0

an−i n x i (n − i) αi

⟹

一般形における の係数 = a × (−1 ×解αのi個ずつの積和xn−i an−i )i

解αのi個ずつの積和 = (−1 ×)i 一般形における の係数xi ai

a
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x y

Re

Im

α = r(cosθ + i sinθ) ⟹ = (cosnθ + i sinnθ)αn rn

オイラー表示

フェーザ表示

(r )eiθ
n

(r∠θ)n

= rneinθ

= ∠nθrn

9/11- β



1 2 3

f(a) = (x − a = (x − a∑
n=0

∞ (a)f
(n)

n!
)n ∑

n=0

∞ f(a)dn

dxn

n!
)n

a = 0

f(0) = =∑
n=0

∞ (0)f
(n)

n!
xn ∑

n=0

∞ f(0)dn

dxn

n!
xn

, cos x, sin xex

⎧

⎩
⎨
⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪
⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪

cosx

sinx

ex

= ∑
n=0

∞ cosxdn

dxn
∣∣x=0

n!
xn

= ∑
n=0

∞ sinxdn

dxn
∣∣x=0

n!
xn

= ∑
n=0

∞
e0

n!
xn

(赤字：sin0 = 0)

⎧
⎩⎨
⎪⎪
⎪⎪

cosx

sinx

ex

= cos 0
0!

x0

= sin 0
0!

x0

= 1
0!

x0

+ − sin 0
1!

x1

+ cos 0
1!

x1

+ 1
1!

x1

+ − cos 0
2!

x2

+ − sin 0
2!

x2

+ 1
2!

x2

+ sin 0
3!

x3

+ − cos 0
3!

x3

+ 1
3!

x3

+⋯

+⋯

+⋯

x = iθ x = θ

⎧
⎩⎨
⎪⎪
⎪⎪

cosθ

sinθ

eiθ

= 1
0!

=

= 1
0!

+ θ1
1!

+ iθ1
1!

− 1
2!

θ
2

− 1
2!

θ2

− 1
3!

θ
3

− i1
3!

θ3

+⋯

+⋯

+⋯

sin θ i

+)

cos θ

i sinθ

eiθ

=
1
0!

=

=
1

0!

+ iθ
1
1!

+ iθ
1

1!

−
1
2!

θ2

−
1

2!
θ

2

− i
1
3!

θ3

− i
1

3!
θ

3

+⋯

+⋯

+⋯

= cosθ + i sinθeiθ
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→ →( )

( )

{ r

θ

= +a2 b
2

−  − − − − − − √
= tan−1 b

a

{ a
b

= r cosθ
= r sinθ

a + bi

r(cos θ + i sin θ)

sin, cos i

i

reiθ

i

r∠θ

直交形式 極表示 オイラー表示 フェーザ表示− →−−−
座標変換

− →−−−−−−−−
マクローリン展開

− →−−
簡略化

j

i j
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