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ȸHQ?� b QK2x2MőKB p2 ip�`m `QpMQbiő

ȸHQ?�

KBM 7 (tR, . . . , tM)

x� TQ/KőM2F ;B(tR, . . . , tM) = y, B = R, . . . ,K

Ç "m/2K2 ?H2/�i TQ/KőMFv QTiBK�HBiv T`Q HQF�HMő 2ti`ûKv
7mMF+2 7 p�x�Mû `QpMQbiKB ;(t) = y

Ç SǼ2/TQFH�/�K2- ʈ2 7 B ; DbQm bTQDBiÿ /B72`2M+Qp�i2HMû

R



aT2+B�HMő TǼőT�/, GBM2�`Mő QK2x2Mő

SQFm/ ;(t) = * t − /- F/2 * ∈ RK×M- T�F Ǽ2ȒőK2 ȹHQ?m

KBM{7 (t) | * t = /}.

hp`x2Mő
S`Q F�ʈ/ɷ HQF�HMő 2ti`ûK t iûiQ ȹHQ?v 2tBbimD2 λλλ ∈ RK i�F- ʈ2

7 ′(t) = λλλh * , M2#QHB ∇7 (t) = *hλλλ ,

* t = / .

;′(t) = * , ∇;(t) = *h .

k



C2Ȓiÿ bT2+B�HMÿDȒő TǼőT�/,
ȸHQ?� M� M2DK2MȒő MQ`Km Ǽ2Ȓ2Mő M2?QKQ;2MMő bQmbi�pv

>H2/�K2 Ǽ2Ȓ2Mő bQmbi�pv *t = / b M2DK2MȒő MQ`KQmX ǻ2ȒőK2 ȹHQ?m

KBM
{R

k ‖t‖k | *t = /
}
.

7 (t) = R
k ‖t‖k = R

k th t , 7 ′(t) = th .

SQ/KőMFv QTiBK�HBiv

t = *hλλλ , *t = / .

J�@HB * HBM2�`Mÿ M2x�pBbHû Ǽ�/Fv- T�F QTiBK�HMőK Ǽ2Ȓ2MőK D2

t = *h(**h)−R/ .
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JûMÿ bT2+B�HMő TǼőT�/,
ȸHQ?� M2DK2MȒő+? Íip2`+ɩ b HBM2�`MőKB QK2x2MőKB

>H2/�K2 Ǽ2Ȓ2Mő ȹHQ?v M2DK2MȒő+? Íip2`+ɩ T`Q bQmbi�pm � t = #
b HBM2�`MőKB QK2x2MőKB * t = /X h2/v Ǽ2ȒőK2 ȹHQ?m

KBM
{R

k ‖�t − #‖k | * t = /
}
.

7 (t) = R
k ‖�t − #‖k = R

k (� t − #)h (� t − #) ,
7 ′(t) = th �h � − #h � .

SQ/KőMFv QTiBK�HBiv
[

�h� *h

* y

][
t
−λλλ

]
=

[
�h#

/

]
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P#2+Mÿ, J2iQ/� G�;`�M;2Qpɷ+? KmHiBTHBF�iQ`ɩ

G�;`�M;2Qpv KmHiBTHBF�iQ`v λλλ := (λR, . . . ,λK) ∈ RK

G�;`�M;2Qp� 7mMF+2 G : RM+K → R

G(t,λλλ) := 7 (t) + λλλh;(t)

SQ/KőMFv QTiBK�HBiv

∂G(t,λλλ)
∂t = 7 ′(t) + λλλh;′(t) = y , M2#QHB ∇7 (t) +∇;(t)λλλ = y ,

∂G(t,λλλ)
∂λλλ

= ;(t)h = y .

w� TǼőbHmȒMɷ+? TǼ2/TQFH�/ɩ 2tBbimD2 λλλ ∈ RK bTHƚmDő+ő G′(t,λλλ) = y-
i2/v (t,λλλ) D2 bi�+BQM�`MőK #Q/2K 7mMF+2 GX
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