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·K 1

�Ä an+2 = pan+1 + qan, n ∈ N+.

1 e α, β ´�§ x2 − px− q = 0 ��, α 6= β, K

an = Aαn−1 +Bβn−1,

Ù¥ A,B de¡�^���/(½

A+B = a1, Aα+Bβ = a2.

2 e�§ x2 − px− q = 0 k���� α, K

an = (A+Bn)αn−1,

Ù¥ A,B de¡�^���/(½

A+B = a1, (A+ 2B)α = a2.
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·K 2

�Ä xn+1 =
axn + b

xn + c
, n ∈ N+.

1 e α, β Ñ´�§ x =
ax+ b

x+ c
�), α 6= β, K

{xn − α
xn − β

}
´�'ê

�.

2 e β ´�§ x =
ax+ b

x+ c
���), K

{ 1

xn − β

}
´��ê�.
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~ 1

� f0 = f1 = 1, fn+2 = fn+1 + fn, ¦Ï�.

). dA��§ x2 − x− 1 = 0, )Ñ α =
1 +
√
5

2
, β =

1−
√
2

2
, �

fn = A
(1 +√5

2

)n
+B

(1−√5
2

)n
.

�\Ð©^�, ��
A+B = 1,

1 +
√
5

2
·A+

1−
√
5

2
·B = 1,

)Ñ A =
1√
5
· 1 +

√
5

2
, B = − 1√

5
· 1−

√
5

2
. ¤±

fn =
1√
5

((1 +√5
2

)n+1
−
(1−√5

2

)n+1)
.
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~ 2

3ê� {an} ¥, a1 = 1, Sn+1 = 4an + 2, ¦ a2023.

). n ≥ 2 �, Sn+1 = 4an + 2, Sn = 4an−1 + 2, �

an+1 = 4(an − an−1).

A��§� x2 − 4x+ 4 = 0, � x1 = x2 = 2, Ïd

an = (An+B) · 2n−1.

d®� a2 = 5, ¤± 
A+B = 1,

2(2A+B) = 5,

)Ñ A =
3

2
, B = −1

2
, � an =

3n− 1

2
· 2n−1.
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~ 3

� f(x) = ax + b (a 6= 0, 1), � x0 = f(x0), {an} ÷v an = f(an−1),

n = 2, 3, · · · , K {an − x0} ´ú'� a ��'ê�.

). Ï ax0 + b = x0, b− x0 = −ax0, �

an − x0 = (a · an−1 + b)− x0 = a · an−1 − ax0 = a(an−1 − x0).

~ 4

{an} ¥, a1 = 2, an+1 =
2an + 1

3
, ¦Ï�.

). S�¼ê� f(x) =
2x+ 1

3
. - f(x) = x, � x = 1.

u´ an+1 − 1 =
2

3
(an − 1).
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~ 5

� f(x) =
ax+ b

cx+ d
(c 6= 0, ad − bc 6= 0), � x1, x2 ´ f(x) �ØÄ:, ê

� {an} ÷v an+1 = f(an), n ∈ N+.

(1) e x1 6= x2, K
{an − x1
an − x2

}
´ú'�

a− x1c
a− x2c

��'ê�.

(2) e x1 = x2 = x0, K
{ 1

an − x0

}
´ú��

2c

a+ d
���ê�.

). (1) d
axi + b

cxi + d
= xi �

b− dxi
a− cxi

= −xi, � dxi − b = (a− cxi)xi,

an+1 − x1
an+1 − x2

=

aan + b

can + d
− x1

aan + b

can + d
− x2

=
(a− cx1)an + (b− dx1)
(a− cx2)an + (b− dx2)

=
a− cx1
a− cx2

· an − x1
an − x2

.
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(2) Ï x0 ´
ax+ b

cx+ d
= x ���), � x0 =

a− d
2c

, �
b− dx0
a− cx0

= −x0,

�

1

an+1 − x0
=

1

aan + b

can + d
− x0

=
can + d

(a− cx0)an + (b− dx0)

=
can + d

(a− cx0)
(
an +

b− dx0
a− cx0

) =
can + d

(a− cx0)(an − x0)

=
c(an − x0) + (d+ cx0)

(a− cx0)(an − x0)
=

c

a− cx0
+
d+ cx0
a− cx0

· 1

an − x0

=
c

a− c · a− d
2c

+
d+ c · a− d

2c

a− c · a− d
2c

· 1

an − x0

=
1

an − x0
+

2c

a+ d
.
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~ 6

ê� {an} ¥, a1 = 3, an+1 =
4an − 2

an + 1
, ¦Ï�.

). S�¼ê� f(x) =
4x− 2

x+ 1
. - f(x) = x, � x1 = 1, x2 = 2, ±9

an+1 − 1

an+1 − 2
=

4an − 2

an + 1
− 1

4an − 2

an + 1
− 2

=
4an − 2− (an + 1)

4an − 2− 2(an + 1)
=

3

2
· an − 1

an − 2
,

¤±

an − 1

an − 2
=
a1 − 1

a1 − 2

(3
2

)n−1
= 2
(3
2

)n−1
,

�

an =
2n−2 − 2 · 3n−1

2n−2 − 3n−1
.
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~ 7

ê� {an} ¥, a1 = 1, an+1 =
2an
an + 2

, ¦Ï�.

). - x =
2x

x+ 2
, � x1 = x2 = 0. � bn =

1

an
, Kd an+1 =

2an
an + 2

�

�

bn+1 = bn +
1

2
.

Ï {bn} Ä�� 1, ú��
1

2
, u´

bn = 1 +
n− 1

2
=
n+ 1

2
,

dd� an =
2

n+ 1
.
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~ 8

ê� {an} �c n �Ú� Sn, �÷v^�: x2 − an · x− an = 0 k��

� Sn − 1. ¦ {an} �Ï�.

). d^�� a1 =
1

2
, (Sn − 1)2 − an(Sn − 1)− an = 0.

ò an = Sn − Sn−1 �\þª, �

Sn =
1

2− Sn−1
.

P f(x) =
1

2− x
. - f(x) = x, �ØÄ: x0 = 1. ��O�k

1

Sn+1 − 1
=

1
1

2− Sn
− 1

=
2− Sn
Sn − 1

=
1

Sn − 1
− 1,

¤± Sn =
n

n+ 1
, an =

1

n(n+ 1)
.
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~ 9

� f(x) =
ax2 + b

2ax+ d
(a 6= 0), x1, x2 ´ f(x) �ØÄ:, ê� {an} ÷v

an = f(an−1), n = 2, 3, · · · , K an+1 − x1
an+1 − x2

=
(an − x1
an − x2

)2
.

). d dx1 = b− ax21, dx2 = b− ax22, �
an+1 − x1
an+1 − x2

=
a · a2n + b− (2a · an + d)x1
a · a2n + b− (2a · an + d)x2

=
a · a2n + b− 2a · anx1 − b+ ax21
a · a2n + b− 2a · anx2 − b+ ax22

=
(an − x1
an − x2

)2
.
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~ 10

ê� {xn} ÷v x1 = 4, xn+1 =
xn

2 − 3

2xn − 4
, ¦Ï�úª.

). é f(x) =
x2 − 3

2x− 4
�ØÄ: α, k α2 − 4α+ 3 = 0, �

xn+1 − α =
x2n − 3

2xn − 4
− α =

(xn − α)2

2xn − 4
,

Ï 1, 3 ´ f �ØÄ:, �
xn+1 − 1

xn+1 − 3
=
(xn − 1

xn − 3

)2
.

q
x1 − 1

x1 − 3
= 3, ¤±

log3
xn+1 − 1

xn+1 − 3
= 2 log3

xn − 1

xn − 3
.

- an = log3
xn − 1

xn − 3
, K {an} ´± 1 �Ä�, 2 �ú'��'ê�, �

an = 2n−1, =
xn − 1

xn − 3
= 32

n−1
, ¤± xn =

32
n−1+1 − 1

32n−1 − 1
.
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~ 11

{an} ½ÂXe: a1 = 2, an+1 =
2an + 6

an + 1
, ¦Ï�.

). k¦ÑØÄ:. - x =
2x+ 6

x+ 1
, )Ñ x1 = 3, x2 = −2. d

an+1 − 3 =
2an + 6

an + 1
− 3 = −an − 3

an + 1
,

an+1 + 2 =
2an + 6

an + 1
+ 2 =

4(an + 2)

an + 1
,

üª�Ø�
an+1 − 3

an+1 + 2
= −1

4
· an − 3

an + 2
. Ïd

an − 3

an + 2
=
(
− 1

4

)n−1a1 − 3

a1 + 2
=
(
− 1

4

)n
,

¤± an =
3(−4)n + 2

(−4)n − 1
.


