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(, ;MjMnM', 	X 100084)` ℄`��jIm2GCV uT f(A)v --��\fi���, '� u, v ∈ R
n, A ∈ R

n×n, f(z)�yVIN#�j. ha'm?plIj�s\�[W�vMgPx�&I��, '��q'j�sI�+)�\!\W, A*6z��), plG8^. Æ�C[`��jIm2GCV
uT f(A)v Ij�s��U!!�4UER℄, y-')q Krylov -r=sI!!l#, D-4fI!!�hV, ��!!�hVI`8[\wplI�U!!�4, b4pa�sK4-plI�+)�.BF:: m2GCV; Krylov -r=g; 4[!!�4; �+)�

MR (2010) eW?M: 65F30, 65F10

1. _��[�Q\_
�il1FBUHi�3rfb.&�T  �3,�HiL�9U�(�
uT f(A)v, (1.1)_
 A ∈ Rn×n Z:��$d_
, u, v 2 ‖u‖ = 1, ‖v‖ = 1, �{ ‖ · ‖ Z 2 di, F� T�W:�'_
H'�, f(z) Z~xU0tFHM"�i, +SG_
�i f(A) lU. ��#XZR_
TDQ\, n_
.�3rn|FHR_
s�, y�F�l�0�._
�il1FBU uT f(A)v HehOk�e, �,kf(Hi�.M��AEJ [14]�}7}WbH3rYW�3 [10] JJ. �p&rbHk"sJ3, Gene Golub [8–10] Z&�?:�. yBl1FBU (1.1) "%[ Riemann-Stieltjes ,k [5–7, 9] HBU, ^��h.,|UGE�i�3r_
�il1FBUH[vVo�, �YZV�u.M_
�i_5A�~4"�hHfb [11]. �Z�ppfbG�[voJ3��*(�H�T  �3 [12, 13].�Z��`,&,kVo��Fs�h Krylov,q<fb3r uTf(A)v GEHL[�,^	ZxU0t�HM"�i, �p3r_
�i&:� f(A)v H Krylov,q<fb [2] _lÆ�H�T  �3y�. d3,6 Krylov,q<HGW,`, ��o`Bi�3r f(A)vH Krylov ,q<fbH�T  �3y���E_
�il1FBU uTf(A)v F, 6^o`A~okH�T  �3�̀ 6��*(�.�_)x,3r uT f(A)v H Krylov,q<fb, �x,&  �3Hk". B_
�i~xU0t�M"�2[U��P, x,�p&  H  �gU, y�F��  �g
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1) )R8�: �9/9nM)R+$ (8��� 11771249).



118 4 s j M 2020 �UH_7Z[vok�T  �3, 4��ti�RT, 	Z[�"hH�i, ��i�i�CG�i, T�  �3HokF. Z[�jM"�i, �l1�i, u8��y�F��  �gU_7Z[vokH�T  �3, �i�RT��, wC,H  �3=8Z�R  Hok�3.�� Cn×n ' Rn×n �W n Jn_
'R_
-�, Cn ' Rn �W n �n�:�'R:�-�, AH ' AT �W_
 AH}7'�''�. || · ||�W:�'_
H 2-di, || · ||F �W_
H F- di. spec(A) �W_
 A H$, F(A) �W_
 A Hi�t, 0 F(A) = {xHAx :

x ∈ CN , xHx = 1}. λmax(A) � λmin(A) �WRZ$_
 A H4:�4<|��, I �W3eJiH>�_
, ej �W>�_
HO j �.

2. DV uTf(A)v ; Krylov gLE>=_
�iHl1FBU uT f(A)v I.E_
�i f(A) �_
�i&:� f(A)v, 3r_
�iH�(rbf�lj
E_
 A o�lH|bL~, ~3rÆ(�o�##&|bL~, d3~	Zl|bL~H:��_
&C�3r��70�Æ:, ��Ia. w`�~H�?$Z3r_
�i&:� f(A)v, Zp:��_
, 4ZSfbHZ(p Krylov ,q<Hfb. ~3(/F, 5XGE_
�iHl1FBU�HX}TD[�:��,0o.3r_
�i&:�H Krylov,q<rb�Ffp	gwrb,	gwrb~.M:��1F=i�~POkl>, d3mQ{6�~Q\_
�i&:�Hl>i�rb�g`,�3eH	gwrb, &	gq<Z Krylov ,q<. pfbo`*k|h_
 A H$dF,d�~B%,q<H[3(MP�|hE�_
:�&H�6. Krylov,q<rbBv:���~ f(A)v 	gE�[vL�H,q<, 8��Æ�(rbu.M3eH�<��H�~0oGE&Vo.�{���3 Arnoldi fbuVo uT f(A)v, & Arnoldi Vo(p�(H Arnoldi kM�
AVk = VkHk + hk+1,kvk+1e

T
k , (2.1)&� Vk = [v1, v2, · · · , vk] H�~%� Krylov ,q< Kk(A, v1) = span{v1, Av1, · · · , Ak−1v1}H[3�(ÆF(, Hk = [hi,j ] � k JF Hessenberg _
, ek ∈ Rk � k J>�
HO k �.j (2.1) oG Hk = V T

k AVk, d3l
uT f(A)v ≈ βuTVkV

T
k f(A)Vke1 ≈ βuTVkf(V

T
k AVk)e1 = βuTVkf(Hk)e1 ≡ Fk, (2.2)

Fk 0� uT f(A)v H Arnoldi Vo, Fhfb$��( Arnoldi fb, &� β = ‖v‖, Arnoldi kM�H+T:� v1 = v/β.

3. Ek(f) ;Y9aJS�
Fk = βuTVkf(Hk)e1 (3.1)� uT f(A)v H Arnoldi Vo. U  

Ek(f) = uT f(A)v − Fk = uT f(A)v − βuTVkf(Hk)e1. (3.2)


