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− − √

B(x) = ax + b
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和・差の平方

和と差の積

1項が共通

すべての項が異なる

和・差の立方

立方の和・差

3項の2乗

(a ± b)2

(a + b)(a − b)
(x + a)(x + b)
(ax + b)(cx + d)

(a ± b)3

(a ± b)( ∓ ab + )a2 b2

(a + b + c)2

= ± 2ab +a2 b2

= −a2 b2

= + (a + b)x + abx2

= ac + (ad + bc)x + bdx2

= ± 3 b + 3a ±a3 a2 b
2

b
3

= ±a3 b3

= + + + 2ab + 2bc + 2caa2 b2 c2
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Step1 ( ) 

Step2 A C B

Step3 

ac + (ad + bc)x + bd = (ax + b)(cx + d)x2

a

c

ac

×
b

d

bd

⟶

⟶

cd

ad

ac + bd

ax

cx

acx2

×
b

d

bd

⟶

⟶

bcx

adx

(ad + bc)x

A + Bx + C ⟹x2

◯

◯

A

×
◯

◯

C

⟶

⟶

◯

◯

B

×)

a

c

A

×
×)

b

d

C

⟶
×

⟶
×

+)

bc

ad

B

⟹ (ax + b)(cx + d)

a

c

A

×
b

d

C

⟶

⟶

bc

ad

B

(ax + b)(cx + d)
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OK

| |

a |a|

|a| = { a

−a

(a ≧ 0のとき)
(a < 0のとき)

|a| ≧ 0

| − 5| = { 5
−(−5)

(符号を外す)
(符号を変える)

|a| = a

a < 0

|a| = { a

−a

(a ≧ 0のとき)
(a < 0のとき)
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2 " "  0 2

" "

" " " "

− − √

{25の平方根

25
− − − √

= ±5
= 5

− − √

= { ( ≧ 0であることに注意)a2
− − √ a

−a
(a ≧ 0)
(a < 0)

a2
− − √

= aa2− − √ a < 0 = 負の数◯− − √ = 正の数◯− − √

= aa√ |a| = a

= |a| = {a2
− − √ a

−a

(a ≧ 0)
(a < 0)
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( ) 

a + b ± 2 ab
− − √

−  − − − − − − − − − − − √ = ± 2 +( )a
− − √ 2

ab
− − √ ( )b√ 2

−  − − − − − − − − − − − − − − − − − − − − − − √
= ( ± )a

− − √ b√ 2
−  − − − − − − − − − − − √

= ± (∵ = |a|)∣∣ a
− − √ b√ ∣∣ a2

− − √

=

⎧
⎩
⎨
⎪⎪⎪⎪
⎪⎪⎪⎪

+a
− − √ b√

−a
− − √ b√

−b√ a
− − √

( ≧ )a
− − √ b√

( < )a
− − √ b√

− − √
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2 “ ”

2

2

1

100 100

(a + b)

(a + b)0

(a + b)1

(a + b)2

(a + b)3

(a + b)4

⋮

1
1

1

4

1

3

1

2

6

⋮

1

3

1

4
1

1

n−rCr−1 +n−r Cr =n Cr

⟨ ⟩ ⟹ ⟨ ⟩n−rCr−1

nCr

n−rCr
n−rCr−1 +n−r Cr =n Cr

r

{ n−rCr−1

n−rCr

リーダーをメンバーに入れて、他の(r − 1)人を決める

リーダーはメンバーに入れず、r人を決める
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2 ( “ ” )

“ ”

( )

4 3

⇒

(a + b) n arbn−r
nCr

(a + b)n
nCrarbn−r

(a + b)n ⟹ + + + ⋯ + + ⋯ + +nCnanb0
nCn−1an−1b1

nCn−2an−2b2
nCrarbn−r  

一般項

nC1a1bn−1
nC0a0bn

= ∑
k=0

n

nCkakb
n−k

(a + b)4
ba3

(a + b =)4

⎧
⎩⎨
⎪⎪
⎪⎪

(a + b)(a + b)(a + b)(a + b)
(a + b)(a + b)(a + b)(a + b)
(a + b)(a + b)(a + b)(a + b)
(a + b)(a + b)(a + b)(a + b)

a 4C3

n a r nCr

arbn−r
nCr a, b 2x, −5
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3

……… 

A

(a + b + c) n al bmcn n!
l!m!n!

l + m + n = n

( + + + ⋯ + )a1 a2 a3 ak
n ⋯

n!

! ! ! ⋯ !m1 m2 m3 mk

a
m1
1 a

m2
2 a

m3
3 a

mk

k

+ + + ⋯ + = nm1 m2 m3 mk

n a1 m1 a2 m2 a3 m3 ak mk
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polyminal( ) 

quotient 

residue 

3

( ) 

⋯

{ ⟹3 ÷ 2
4 ÷ 3

= 1⋯1
= 1⋯1

3
2

=
？ 4

3

{3 ÷ 2

4 ÷ 3

= 1 1
2

= 1 1
3

P B Q R

P ÷ B

(P − R) ÷ B

P − R

P

= Q ⋯R

= Q

= BQ

= BQ + R

(余りがないよう、割る前に引いておく)
(除法記号"÷"を使わないように、両辺をB倍する)
(余りRは、元々右辺にいるべき数である)

P B Q R

P (x) ÷ B(x)
(P (x) − R(x)) ÷ B(x)
P (x) − R(x)
P (x)

= Q(x)⋯R(x)
= Q(x)
= B(x)Q(x)
= B(x)Q(x) + R(x)

R(x) B(x)

P

Q

R

7 ÷ 3 = 1 ⋯ 4 ⟹ 7 ÷ 3 = 2 ⋯ 1

0 ≦ a ÷ bの余り< b ⟹ m次式÷ n次式= {商
余り

(m − n)次式
n次式未満の式

10/17- β



( )

Step1 

Step2 

Step3 

Step4 1

Step5 

Step6 Step4

Step7 ( -1)

α a0 a1 a2 a3

ab0 a1b1 a2b2

b0 b1 b2 R

( + + + ) ÷ (x − α) = + x + ⋯Ra0x3 a1x2 a2x1 a3 b0x2 b1 b2

n次式÷ 1次式 = (n − 1)次式 ⋯定数

( + + + )a0x3 a1x2 a2x1 a3

(x − α) α

α

b

α a0 a1 a2 a3

αa0 ( α + )αa0 a1 (( α + )α + )αa0 a1 a2

a0 α +a0 a1 ( α + )α +a0 a1 a2 (( α + )α + )α +a0 a1 a2 a3

=
(( α + )α + )α +a0 a1 a2 a3

+ + α +a0α3 a1α2 a2 a3 = P (α)
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( )

1 1

( )

P (x) = B(x)Q(x) + R(x) ⟹ =
P (x)

B(x)

B(x)Q(x) + R(x)

B(x)

= Q(x) + (帯分数化)
P (x)

B(x)

R(x)

B(x)

R(x) = 0

= Q(x) (約分)
P (x)

B(x)

=
d

dx

f(x)

g(x)

(x)g(x) − f(x) (x)f ′ g′

{g(x)}
2

=d

dx

1
f(x)

−f(x)

{f(x)}2

=
d

dx

x2

x − 1
2x ⋅ (x − 1) − ⋅ 1x2

(x − 1)2

d

dx

x2

x − 1
= d

dx

(x + 1)(x − 1) + 1
x − 1

= (x + 1 + )d

dx

1
x − 1

= 1 + −1

(x − 1)2

∫ dx = ∫ f(x) ⋅ dx
f(x)

x
1
x

∫ dx = log |x| + C
1
x

|x| = x

=

=

=

=

∫ dx
− 1x2

x

( − 1) log |x| − ∫ 2x log |x|dxx2

( − 1) log |x| − ( log |x| − ∫ ⋅ dx)x2 x2 x2 1
x

log |x| − log |x| − log |x| + ∫ xdxx2 x2

−log |x| + + C
1
2

x2

∫ dx
− 1x2

x
= ∫ (x + )dx

−1
x

= − log |x| + C
1
2

x2
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1

1 1

1

1

3 2 1

P(x) B(x) = x − α R

P (x) = (x − α)Q(x) + R

(x − α) R(x) R(x) = R(定数)

P(x) (x − α) P(α)

P (x)
P (α)

P (α)

= (x − α)Q(x) + R

= + R(α − α)Q(α)  
=0

= R

P(x) (ax − b) P( )b

a

P (x)

P ( )b
a

P ( )b
a

= (ax − b)Q(x) + R

= + R(a × − b)Q( )b
a

b
a  

=0

= R

P(x) (x − α)(x − β)

R(x) = ax + b

連立方程式{ ⟹ 解 (a, b)P (α)
P (β)

= R(α)
= R(β)

= αa + b

= βa + b

R(x) = ax + b
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( ) 

1

P (x)が ⟺ P (α) = 0
⎧
⎩⎨

1次式(x − α)を因数にもつ

1次式(x − α)で因数分解できる

1次式(x − α)で割り切れる

R = 0

∴

P (α)
P (x)

= R = 0
= + 0(x − α)Q(x)  

余り無く因数分解が可能

⟹割り切れる

(∵ 剰余の定理)

R = 0

α

P(x) = a + ⋯ + bxn P(α) = 0 α

因数定理のαの候補 = ±
定数項の約数

最高次係数の約数

P (x) = a(x − )(x − )(x − )⋯(x − )α1 α2 α3 αn

= a + ⋯xn ±a ⋯α1α2α3 αn  
定数項

∴ 定数項

α1

= ±a ⋯α1α2α3 αn

= ±
定数項

a ⋯α2α3 αn
= ±

定数項の約数

a

P (x) = ( x − )(x − )(x − )⋯(x − )a1 a2 α1 α2 α3 αn

= (x − )(x − )(x − )⋯(x − )a1a2  
最高次係数

α1

a2
α2 α3 αn

P( ) ≠ 0α1 P( ) = 0
α1
a2

a2

因数定理のαの候補 = ±
定数項の約数

最高次係数の約数
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( )

1

B(x)

(x − α)
B(x) = ax + b

α = − b

a

P(x) = B(x)Q(x) + R(x)

R(x) ≠ 0 R(x) = 0

B(x) = x − α
P (x)
P (α)

= (x − α)Q(x) + R

= R

P (x)
P (α)

= (x − α)Q(x)
= 0

B(x) = ax − b

P (x)

P ( )b
a

= (ax − b)Q(x) + R

= R

P (x)

P ( )b
a

= (ax − b)Q(x)

= 0

P (x)

B(x)
=

B(x)Q(x) + R(x)

B(x)

= Q(x) +
R(x)

B(x)

P (x)

B(x)
=

B(x)Q(x)

B(x)
= Q(x)
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1

1

B(x) = ax + b

B(x) = x − α

B(x) = ax + b

P (x) = (ax + b)Q(x) + R

= (x + ) ⋅ aQ(x) + R
b
a

(この形が理想でも…)

(この形になる)

8 + 12 − 2x − 3x3 x2

因数定理のαの候補 = ±
3の約数

8の約数

x = 1
2 左辺 = 0

8 + 12 − 2x − 3x3 x2

Q(x)

= (x − )Q(x)1
2

= 8 + 12 − 2x − 3 ÷ (x − )x3 x2 1
2

= 8 + 16x + 6x2

= 2(4 + 8x + 3)x2
(∵ 組立除法)

x = 1
2

2x − 1
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Step1 

Step2 ( )

-1

Step3 

◦

◦

◦

◦ 2

Step4 
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