
M M

f1(x1, . . . , xM ) = 0, . . . , fM (x1, . . . , xM ) = 0.

f(x) = 0, x =




x1

xM



 , f(x) =




f1(x)

fM (x)



 .

x(0),x(1), . . . x→

x(n)

f(x(n) +!x) → f(x(n)) + J(x(n))!x,

J

J(x) =

(
ωfi
ωxj

)M

i,j=1

=





ωf1
ωx1

· · · ωf1
ωxM

ωfM
ωx1

· · · ωfM
ωxM



 .

J(x(n))!x(n) = ↑f(x(n)), x(n+1) = x(n) +!x(n).

J

x(n+1) = x(n) ↑ J(x(n))↑1f(x(n)) .

J↑1

J !x = ↑f
x



x(0) ε

f(x(n)) J(x(n))

J(x(n))!x(n) = ↑f(x(n))

x(n+1) = x(n) +!x(n)

↓!x(n)↓ ↔ εx(1 + ↓x(n+1)↓), ↓f(x(n+1))↓ ↔ εf .

f

{
x21 + 4x22 ↑ 9 = 0,

↑25x21 + 10x2 + 25 = 0,
x(0) = (1, 1)T .

f(x) =

(
x21 + 4x22 ↑ 9

↑25x21 + 10x2 + 25

)
, J(x) =

(
2x1 8x2

↑50x1 10

)
.

x(0) = (1, 1)T

f(1, 1) =

(
↑4
10

)
, J(1, 1) =

(
2 8

↑50 10

)
.

(
2 8

↑50 10

)(
!x1
!x2

)
=

(
4

↑10

)
,

!x(0) =

(
2/17
8/17

)
, x(1) =

(
19/17
25/17

)
→

(
1.11765
1.47059

)
.

(1, 1)

n x(n)1 x(n)2 ↓f(x(n))↓2

2.73↗ 10↑10



x→ → (1.057144, 1.293965)T .

J(x(n)) A(n)

f ↓(x(n))

A(n) =
f(x(n))↑ f(x(n↑1))

x(n) ↑ x(n↑1)

x(n+1) = x(n) ↑ [A(n)]↑1f(x(n)).

s(n) = x(n) ↑ x(n↑1), y(n) = f(x(n))↑ f(x(n↑1)).

A(n)

A(n)s(n) = y(n) .

A(n)

A(n) = A(n↑1) +

(
y(n) ↑A(n↑1)s(n)

)
[s(n)]T

[s(n)]Ts(n)
.

y(n) ↑A(n↑1)s(n)

f A

s(n)

A(n)s(n) = A(n↑1)s(n) +
(
y(n) ↑A(n↑1)s(n)

)
= y(n).

M = 1



x(0) A(0)

A(0) = J(x(0))

A(n)!x(n) = ↑f(x(n))

x(n+1) = x(n) +!x(n)

s(n+1) = x(n+1) ↑ x(n) y(n+1) = f(x(n+1))↑ f(x(n))

A(n+1)

[s(n)]Ts(n)

A

J(x(n)) A(n)

J

x(1)


