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S
06 :ch/ nucleus, 1 barn =10"""ed, neucleus
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2RETT ” 5 ”
3 KT T ” 7 ”
UEtEFFOREBEME TG, WENZRBFEILHE> TwadR, B
RLBEAEAFBRLEZ22, LAt CTHRBRERBECIZEDFEXNO B
ERIBECBAcEBTELDTS 5,
® =& B
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Band Width Method
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h 5,

37750 T OFF (S FIE70)F THWT W3

Direct Method From Element Matrices by using Conjugate Gradient

Met hod

Element Stiffness Matrices 206 % ® % 3 # { H15 T, Large Sparse
Matrix £ 2 ¢ b%W T4 %o Non~Linear Iteration Method © Conjugate
Gradient Mathod T # < .

Zhi Case Western Reserve Univ. ( USA.) © Dr .R.L.Fox D X €
1523 0T3»5%, (XBRO® ,®, ®,®, ®, ©®)

O D Original X Eigenvalue Analysis T®» 2, —REFHIK
D TV Energy Method T# %2, BW KD W T Lagrange - Rayleigh
Function ¥ S A LTHMW Th 3,
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7. Band Width Method
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™
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Direct Method by Element Matrix
0w B F @B M &
® Energy Method
Bl fi Iz Rayleigh Quotient & b

T ‘
ol ix) (8.1
ALYV

COBEBEOR % S 5 4&, BB L Stiffness Matrix & Mass Matrix
Tbdrh Twn b,

B OBAEFRBRAE TN LEHY T 4 o
(E[K*MIXJIX}:{O} (8.2)

L 7% - T & ® Rayleigh Quotient # i 2 X, 4K Stiffness

and Mass Matrix & 2 ¢ 2 4B % W,

Eﬁt)y
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S EAHE SRR
k =

A= . (8.3)
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S ozl M )
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kK { BEEXF Y

N 2B £ZH

® Application of Conjugate Gradient Me thod

R@= : (8.4)

RQ)&%’J\VC'TZ: ~Z btr iyt hif, £ Eigenvector
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*41 9.._.



o Gradient of the function {aR}
BEMEOE
{aR) =
<2 brD FE AL

2 @iz} —RWOMIx))
B )Tty

o Direction of Move {s}
{G} = (2R ()}
(s} = — (¢}
0. Step Length alopg the vector (S)

—vtVV2”4U-w

2U

a —

7T,
v=((s7T® (sH (V™ (s))— ()T (s))
((s)7Tm (s))
v=((sT® (s)) ((xTm (21— (T (2))
((s)’Tm (s))
w=({(x7T® (s}) (™ () (T (1))

({2 (s))

o Iteration
(xig, ) = {2, }Ha, {8,}
(Gigy ) = {ar (x4 )
{G; ‘}2
pe—
(Gi I

{Siy, ) == (Giy, } +8,(s;)

o] Co»p.yggence Condition
ARSI IR P )
=1 [ o 1 < ¢

—20—

(8.5)

(8.6)

(8.7)

(8.8)

(89)

(8.10)

(811)

(812)

(813)

(814)
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® ®BEBXxEHEAEME ( Higher Eigenvalue )

Mtorosxrbhkt, E-—RoBEBEIXkDLHA L. LL,
Energy Method Tk, H—ROBAEEOR2LAKRDL LA AW, 22T
EorM toBEEEY, RO nwRE* 8B 5B, Lagrange —
Rayleigh Function ® 8 A3 5, y ROB A& L, &F 5,

Lagrange — Rayleigh Function

Le=R(x) — 0 ((x}T(e) —1)

£ : T
—iﬂ Ui (o, M by (8.15)

Ul Lagrange Multiplier Td& 5%,
e (u) =( NnaTine )- inadT(6) (816)
(Ne) = Cled, (™8 (edyd (M (s oeeeenens M () )2
BEWREAE RSO 2BD lteration 21742 9B 4, W~ 27 b v &
LTHEEO N2t v 2 BETHCEUETER VW, WA LKORBA
zrvrd, 18256 (L—1)KRDOD<27 v TOFTNTEHEAKXLT

Wt hdE %z b xz0n,
(x) le} =1 (818)
EXFEHEZ(L-1 )BOFTERER Y

{x}thj {x}i =0 (i=1, 2, £=1) (819)

Tteration 24T % 984, * e THRET 2~21rr i, & F(818)
(B19) R 2WRT 2 (2), TAThE, WENHKF >t 2L % b,
2% H,(B17)RTEHELA I YV 22 INDJEEZFLTWEThE 2

b 7% Who

T ()= 0 (820)

LEBEO <2t rk (y) Elke 2O {y) AOLEZLT W
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TLTWwHBRZ L {y)R&o(ntuv\cz;vctzw > % b,

{y]Rz {y} — (N) {u) (821)

(821) 1 MNIT #@iabad<,(820) ReRAFTTFE

T () = 00T (y) — (TN ()
=0 (822)
Lid o<
{U}v———» (T e Ty ) (823)
LA bo chz (821)RKAKRAFT R E
(= () — o ) o' ()
= (C1) — (ond o) e T )y} (824)
Inde-

(N @dBErRBEO~27 256K >2Th b, & #2 Linearly

pendent T & 4 7 & Non-Singular T 2% b(INTIN)o#F v+ v 2 =

RLTHEET . BF—ROoBEE YRk 2B0HE ~ 2 r a{2Rr(y)),
2% b (G} » 5 (818), (819) REeWR T 2H8E~ 7+ o (Glge X

WaHIE (824)KEAVh I Iwn,

)]

T - T
{Glg= (C1]) — (NJ(IN] (N]) (NJ ){G] (825)

o2 WV EZ M EOBROBEAEMBE XKD 2icik, (85), (86)KX o
(8‘25)fﬁl©{G}R FEs T I nw, (815) R o "L-

G oxn b b,
T B EE & AR KR

agrange—-Rayleigh Function

£
{aLgl= {aR)V-U, {e)-2 Ui IM{x).
=2 1=
(826)

=0
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{aLg) = (G) — (N J{U)=0 (827)
chic (816) XN ERATHhF

(aL,) = (G1=(N ) (IN TN, D) IN I T(G)

= (11NN TEN )T EN,)) () (828)
coFEDE (825X & HMLTH5, Lian T
{aL,) = (Glg (829)
ccT(815)ic (818), (8B19)EXN MR AT h ik
L~ R(x) (830)

> 4 b " Lagrange — Raylaigh Function " {f Raylegh Quotient &
HLELLwT P Wnirko F /e lteration DB (825) Ko (Glgx MW
nLid, “ Lagrange -- Rayleigh Function " O HE X7 b A & 4 5O
Tdbb, chbefF o TE-—REABELEULEELZRE S L IT, K
BHMBESKD LA L,

CoHFHEZ LA, Mass Matrix (M) ® Stiffness Matrix [K) &
KRTEFHNE DL 2BBE %2 kb

chbo=1F ) 722k, (6x6)X ik (12%x12)R ik (24%24) FOE
FO<=PY) 22 TIWnwcslR B, %% Jacobi BEFT OO L 9 C£
MoBREE»XT 20T%2, BADODBLVWEKEE TKp 52 Lp» T
b ChOLOEADLLCOFER, KRTTHOB BEEBENCLE XE
B R AETHL EEL LR B
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o Iteration
{x} = {x} + a (S} (832)
{cl = ({F) — (K) {x} 1 (833)
(s1T{c}
a = —— (834)

(s1Trx) (s)

R BES ~ 2 b~ { 1nitial gradient Vector )

{sit = {G,} (835)
2 @B U
(shi+) = {G};+ +Bi (s}i (8.36)
(G T, (GYip
Bi = : i (837)
{1, (G},
chicr bk 2 (GYi Xk (GYi 25 {6}, ELEXL TWwb LI

BHax hd, 2% b

{GiIT(Gh, (6, = , {G)i— )=0 ” (838)

NRZEZHMTERT 2 G & (G126 Gn) o T HET 5. 2%
hY "t a2 O0BRE"HENR Y, BRABRNBORBETLTHET 2. K
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)

(87 > (#F)

EnWIRIKE B,
FKrohBETEI~xz2r2r» O OHBMEKC LY
(F} = (KD {x) +(KD2 {x) + - HKIn{x! (840)

1
24x24(or 12%x12)

ce TRz r (VBB FTRLTdb. COMBOREMZAERKITO
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