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In a previous paper, | have proposed a generalized force method (GFM), in which the simultaneous

equation is constructed

novel reduction method for the treatment of the continua. This report is part

of research regarding Helmholtz theorem, to apply the Helmholtz decomposition (H-d) to the finite
element method. H-d is, however, in a certain coordinate expression. | proposed an improved H-d
expression called dHd. The dHd includes H-d and other coordinate expressions. That is a multidirectional
FEM concept. The objective of this report is to let include Cauchy-Riemann equations into the scheme for
prevention of digit loss. The dHd is by nature developed for the objective. Cauchy-Riemann equations are
for 2D originally, however, | proposed the scheme to 3D.
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<. Cauchy-Riemann® ARG [FEETH 5.

Znas 2 >dLocking-freeli D 1 > TH 5.

W51z, BREEEnNREKETERL, WAHANSRRME
RERE R IR E R AT, 2 & THI% B & By
5.
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S OBMBIL, IR LI AF— A% RIZ, B TIHH
LTES, 2&ThD.

[118% 1] B &HelmholtzZ 2 (dHd ) RRi%
RO bV %, WATHMERT 5.

V =VOC + VW (divW = 0, Vg0, % = VO) ()
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VR OV EEE L Xp TR L, W11 (1L FF) FEAE &
Xy TET &I 5.

VO b IAREE TR LA L 72 5.

dHAd T VP = V0P THRT L LTZ. @ DT /L MR
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Vid =0 &Nz C&T.

APV [FJEFE A S L C = u(s,n, ¢) (:FE/EHE, Lagrange
VERE. s DRI, ) THET.

dHd T;i Vdiaglp =Vod k H/E’% Lf:@'( A(I)Vdiag‘l’ =u
THY, ¥ OTaylorEBBI1IKDIE < AXp - VW > Zili ik

F28METETHHEERR

R < =AYV > LT, fitalis < = AtY; Vgie W > (S
ERTHIE, < At202 = At2(WE+ W2 +W2) > THY,
O [T MEETH D.

GEREE ® D) AtdVD 3 AXp/At = up/At TH 5.

7 71v I (Eulerian) EAR R TIE < U; = WV, > ThH
D, FEEF CIIINEEEZ N CTHERDTRT .

JieAr (Lagrangian) FEARR T %, JRIBEZAER R THE, [FEE
ThHD.

BB BT curl® 7y BT 5. EREIZIE shr® 53/ &
SAHELRN G HERT 5.

ADPVD = u [TIRIBEEIE CTRRT D & Lichd, EhLidE
T LTI AR R EAT) TH Y, BEECIIARAEE
FROBENLTIBIE L THRT “FIREAEIE “ & SR L 5.

RN ERER RO RN h L AOVD 1E, FERE
EThHHILITEETS.

YERRIOBAT O RARRER] At #2121, FIAT v 7R n=
01,2, & LT, u™?!=(144t)(ADPVD)" = (ADPVP)"+L
THY, HEBGEHE CIRAARR At (/M EWIEE, SRE
b, RRERHEREED.

EEOXT M GEFRT LT HAHD TIE, u=Viyp T
»7%. (=721, incase (divyp = 0). )

WEDOFRICBE L CIXRkOEY Th 5.

ik, [ElE curl® 7 BV NEETET & L.

curlW; H x-y $ii o, MNBEEEZROMETH 2.

7272 L, W3 1IASKIDERTH Y, 2DTix z $ili 5 1y il
K (0W;/0z=0w*/0z=0) THDHM, AT A ALK xy
il EoBIL z #hTS, T RTEEOM AT 5.

Fhk, NS AGBLENLAET S, LRHLE.

3DD 0W;/0z # 0 I3 NEAT, < 0W3/dy — 0Ws/0x >
5373 BHE (FR - WIATRIER) Cd 5.

HER DO AHRAVRIAR & 30X, BIXHIEROE D 2/~ &<
NEEL7RRN D, BET D, 52 5.

INE TN R T shr® TR L, BERZ curl® TERT D
HLOTHD. (HOEMIL, HERASITRZ AWV, )

o, Wy Oz flfE Y x-y BEERBOATITRL, ¥,¥,
D/INSTRANEE - BERBIEY, BT 5.
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