KF oMk A v 2 B
T K #

- N
-, ¥ e

STEEAR, AR AR, AR EERCEE, SRS S NER BN,
WA PR, RS MA AR EE, AEHEEREZEY, aFETREN
ik, WE, ERIMRIEP R, FHEDBEERRWRZ TR, QI L4 EEEce
2, H5AT AW TR IR AR, PR B L, BMEBREEMREHS TR
R, SEaRIGHZREY, B84, b HFSEERRNMFER, EEBEMHEEAARIE
THEWH, NREFEEEENRMMEBENED, tR SR, BIETIRT, FHHEM
MEAFHE, TIeRcRE D, T EER AR AR A, RPILIRTLAS SRR, wrLk
FIREH R OE, LIS HERERH, T REWEZR, Brl UESENSR, Nit,
W HAES, 7epEsedh, BRFAHN—ETHR, AEEERH, BFIHE £5
H R Z JERGY, DREFHREAS 28, BFEomEnEE,

1. PR A T A

4 B Ey s iR, FIRHERE TR, MEBEREER, &SR Sto-
rmer, fBHBET S (Numerical Integration) , #XH B B MR T IS ISR, 38
HITF—EMEERETh, RABEGEREEWGERE, BESRABWFHEEY, HHM
B2EE 1 —FHER Hartree, WRMEHFIHE, T4 Schrodinger Eq. TiERIE T
WeBhEIIET 5 AR B e LT, B R HIER Dirac Equations |-, HABTE
VyEREE FIWIEN, B, BT D, H Monte Carlo techniques 8 FffH K il
M, B FHG R R B B R A R S . SOINRSR e, e B A A R R R
AR AR

2. TR A

WP RS R A MR R 2R, DM, BEMEEEeE, S, ARed
AZREES], MERFTTHADRD, (HENERREEA, BEAKR, BFHEETIMEA
6, BEEERE LY, BMEREREB T EBROEE: BB WoR=mE
IRy, BIERA, dH %% (input-output devices), HyfEfs (storage devices) DIJZIER(EZRiHA
(Central processing units) , 4 I fi] [ 55 I A 2 fHT 0% A 7
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WA gz || e

/]

| R |

TR AR, MR B R S AN RN BT BE S, B GRS, e
FHEE R, REEEN—EBS, FEREANT MRS (Memory units), fF—{Fqid
BEAL, WFFE—EGY BN, (SERIailBE 2 25, B EsEk 5t
BT, B EEH (o) AGHRME, MR ERP S —EARE, 15 R
W Hrh 2 AL~ a0, TR E SRV DM B AR 2k s )7, BT AR 3 SH G aE
N BB R—URATFE0, BRGNS AT, TR RR, BT RIPE i, Fefk, o
Jiv BIYT. SAEBEEEEESERA, SE SR, MR R RN,

H, BAEEENACEHE TR, B — R R e, E R
AR AR, MR TR, SO 2B BT s, AR I
FHEITENE S, AR T SIS G TR FORTRAN, ALGOL 45),
BERERLR (Program) AT ZMHBEFEMIGE, For&a, MITE, st
ORI DG, MG (L, R AW DR R R AR AT Sy B IR ERE BT,
BT FTEARAY, BURA RIRABEER . SUSDAT R L. AR 2 B — 8 5 4 By
(Reduce the Mathematical Problem to a Numerical Procedure) — & H#/FEFF (Prog-
ramming ) —— R A BERE,

b, PR RO, MR SRR — . B,
SENE AR 37, EFBEENEE, RN B AR TR A, -
BeE R IE, A FE—EITEORA AR, N IHFEN RS, B e =R,
3965 AL BB T35 o AR 1 o

= FFHHMET R BT S5 R

PR B e, TR BRI BE R, AR RS, [, B VHEE ]
VB ERE s, WRH 2R H, WAz ITE. BRI 2.

1. &N R A2, S el LU Half-Interval Search #iJ% Newton-Rap-
hson Method SEFRFE 55, #Pieser i — FRA (M loop), REIERL K, FIH
BT R, B IO N IR, U, TR s, T LRk
A I ey o

2. FRGR 2 o s, B Runge-Kutta Method SEff 7k, #AT FEA
FEANZ AT o

3. JERE A K, ST LA Gauss-Jordan Elimination Method 50 Gauss-
Seidel Iterative Method,

4. BHCHTIE R E A (5 R B A m R BB Jacobi’s Method,

5. BN BRI B thdy, Wil )]l Numerical Integration ¥ Numerical Difference
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BETTR, PAIHEEHREAGTE, DUDAESE AR G, (AR SR — — e, Htrhy =
RITTR, BRE— 235, R0y, Bl nT DU BB B DTk s T aRa, Besksa ks,
HEEARBR BN, (B, METARMA, BReSmmin, DIE—mnEs,
Ho BF S MRR T, U2 H RS, REIE—F, B, R,
BRI WA SAGHE, AT LR B G DR, 17RO I 7ERME |, R R R
TEH

= KA I p M2 R 5y

LRSS, BIVERE] RL sk, Mk, BT R AR I LR, 3B
— MR, ISR L, R AR
i(t)=5e % sin(%)—l—S sin(5t—%) )

R=200
AT AT LA B 68, TR B8 1
AT, EEERIRESR, BB

AT EER IR A 2o, AT T d VIO=100/28in(0)

U ETIR (TR O, RS MGE R T, > | .
BHERRRMMT, WRRET, RN F] | L=4henry
BB A, TN, s - |
TEE, AR KT S8 T, N i

HAEIA A half-interval search [#)77
Mo, AUREME 2 W, R4 0. 5 B
1.4 B, fIRRETRE,

i(t=0)=0

4 4,=0.5sec, t,=1. 4sec
tsztl”j'tz

A 1)t i), i8), i)
ﬂ‘;ﬁi‘ i(tg) X i(ts) U\& i(t2> X i(t3>
B )X <0, WERBEZSMLE 6 B 6, 2M, 2, i6)Xit)>0, M
Rzt AE ¢ Ut 20, JRTRIR ¢ AREOREEIAR RIS A — R (RS B, T — e,
T, AT mRA,

Kk, HE @) <e -,
t, EVRHE R,

2. W E, W RSB Sy
BRI, —BARE, BT —Ltgh
PREOTE LS By IR oY, R ASER A
M, A BLEM I Runge-Kutta
Method kBB LR,

RATIE F, 0= 470 ok

v
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&, BEMSRFBEZSMEY, W BT Bessel Eq. FRZ,

&y dy__ sec Oy

y:T“‘Ta:ﬁfg

h=2.5Btu/ft’s hr®F= JIZRA S22 5 2 SR CRBL,
K=212 Btu/ft. hr+"F= gz B iE,

xz, T, g%z%@ﬂﬁ% (Initial Condition) B4, HAEMNT.
SEARI v @) =To—T =0
yl(‘”"):% [0y
W IRARBE—T,
n(x) =y(x)
¥2(x) =y (2) .
PR, BRI S — R0 T K
| {yl,(x> =3:(2) {yl(xo) =0

. 7,
y2,<x> - '_‘—ifyz + (2 kijg(ﬁf) 1 yz(xt?) =NYo

SEMRTETTRNEE, ERGAEREE, TORMRB R TFARRT, EERGBRNE,
BAVRAE RN LR BRI, BORAR, SRR — I e TR R R W 2,
iR
yI/Cx):foa Vi, Yoy yn)
v/ (@) =f(x, y, Yo, V)

..........................................

;'yl

..........................................

Y@=z, Y1, Yo, Vn)

BRI 2=20, 31=10, Y2=Ya0, o V™Yo

Vi Yuyroooda FOXZEEH, RSy, fayee o U B B
A Y@ =0(), 5@, 302, y.(@))u=
Y=V oy,

Y i R g, B

Y /@), 24, oomy, ()

ERA—AE Flx, V)=(f, fi, )

G =F (e, Y@, Ma BT RSAI S T RASIE T, WAIBAA T

1,
N F 88, BT A Euler-Cauchy Method 3k Hi EZCH92,
Y. =Y, +hF(x;, Y,) h=xi,,—x
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A Yo=(10, Yo, Yoo, Yuo) B
Fu:(fl(xo, Nios Yoo, Yno)s J2(Zo, Yios Yaosroer Yno) s
""" JalZoy Yoy Vs Vao))
BRT, BRI A, EEE— RIS TR 2 SR
T TH B — i T B (90 2R R P E TR R
X Y+ Hy=0 28, T y(0)=—1,y'(0)=1
83
4 (@) =y(x)
Y=y (x)
AR FRANTUER { v/ @)=y,
¥ (@) = —3,(x) — (. (x))*
Elﬁmr%ﬁ:{ % (0)=—1
3:(0)=1
& Y(@)=((x), y»@) M YO)=(-1,1)
Fz, D=9Y=(3/(), 3/
=(x), —y(x)—.(x)®
F(O)=(1,0)
I h=0.1
B Y,=Y(0)=(-1, 1)
Y, =Y. D)=Y,+hF,=(—0.9, 1)
Y,=Y(, 2)=Y,+hF,
=(—.09, 1)+0.1(1. —0, 1)
=(—0.8, 0.99)
Y.=Y(,3)=Y,+AiF,
=(—0.8, 0,99)+0,1(0.99,—0.18)
* =(=0.701, 0.972)

x Y

0 —1
0.1 —0.9
0.2 —0.8
0.3 —0.701

..............................

..............................

SRR, BAMZORSEMET R IE, A SO L, SRR BGT R By 2R, i
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LB 2 B SR SR R T SRR ITAT

3. BT—RWr AR, BRI LA BRI BI5K, B 9E)H Gaussian Elimination Me-
thod, HZJ§ Jacobi’s Method, RY:EJERMIRETY LA,

IFERTR, SMERRENDE, R IR,

7K
2
o [ X ‘g - g
- i P .7
% R
-l
L —k— —%e— 1 + L
igjﬂjjiir\l% 2k —mo® 0 z,
—k 2k——2mco —k xz, |=0
0 —k 2k —3me* Za
o BIREIHE
k= (SRHZHID
sy =T E”J_EJS_P& 378
[ 2—N© —1 0 X,
—1 2—2) -1 z, [=0
L o —1 2—3\ x,
5%: xl} xZ: xS x%ﬁ%’ /ﬂ\u
2—N —1 0
—1 2—2\ -1 =0
o -1 2—3\
Ay s AT R SL B AT i (eigenvalue) , {HEIREIDAGINZ I, HIZE RS, RREER
AR,
T L —fit> Eigenvalue Problem F¥i@Z.:

[(B)(x)=X\CJ(z]
(2] B—Fk, Mifii, (B), (CIFB »Xn il (matrix) ¥
(CI'(BIlx]=MxJz:m
2HECY'A] ] Gaussian Elimination Method (G52 Nathanical Macon: Numerical
Analysis (7T, FUHE, HANEIE, #gED MG (C)™ TR n'/3 RTRE
By, T (C)(B) AIEn*kzder:, " REHE2HE, (B SREHERZIRERF, I
T?Efff ) —af, —¥ ;EE’JE@%V, R TSRIRS 2R
4y [A)=[C]” TB] C AT B, B /JE (A z) = (z] WEAHE ™M X

[C] & Nonsingular, Hl
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A mE (Eigen Vector) [x), RIBJMH Jacobi’s Method ##2, 0T

BTG, il 0 MIER 2, A ()=[T)(x) WIHREE. W (T] BIEX
4 (Orthogonal Matrix)

STy =0T " , x|

Le. [TV (T]=1

A CAY(e) =) @B FEi, 85 (A1)
Cx)=\[TI(x]), HHEiHATRE (TV, RERR (T
(ANTIC2) =[] n=2 Wy, Bl FFHEIUHEE K
0 fiei, Bp "] 13— Diagonal Matrix, (B)=[TJ'[AI(T],
by B bay BIESETRIIE AT,
I n>2 M, WIS RN TS

[Tm]’[T —1]/ """ [szl Ele/ [A] [le [Tz] """
(T)=00)
JiRI AR, BT AL, DI RA, S
PAERGE, T EAH A 2k

LAY @) =aa), Tk (A), WA (o) HIER—EHE M HnXn

SR 7 BRI My, Mgy oo N, TORTIGIE 2 2 (RATIRRRR R — M n X n ZH0PE (V]
En Xy Xyg Tygreccc Lia \(
o o |
S T TTIT TRy
——
HA
M 0O w
0 N O )
A= : A; “
NI : : Do
0 0 i A/

W CAVI=0VIO] gLl (VI gz, J
(VI7LAIVI=VIT(VIM]
S VITAIVI=

bR (T (Lo (YUY CAITI(TS) o (Tl =) Mty (VI=(T4]
(L)oo [T00, BURME, TRAVENIE AT ) B2 BE T,

FHEASLES AR, B RAS LT, FTUEARERR B EN SR, S
R, MBHE—S—PHETE, BB REE, '

2 -1 0 X, x,
—1 2 —1 s =N
0 -1 2 Z, Z,
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S8 R B pO R3S AR R E A,
A 2 ~1 0 M (A ={T,) [Au](T,)
Ad=] —1 2 -1 m=1,2,3,4,5
7 0 -1 .
m ‘ [Am] ‘ sin 6 cos 0 [Tmt)
2‘ -1 v 0£ cos 0 —sin @ 0
0 | -1 2 -1 —0.7071| 0.7071| sin@ cos 8 0
B N | 2 0 cos 0 1
3 0" 0.7071 sin 0 0 —~sin 0
1 0 1 —~0.7071-| 0.4597 | 0.8880| 0 1 0
0.7071 —0.7071. 2 sin @ 0 cos 8
3.3660 —0.3250 - 0 1 0 0
2 | —0.3250 1 ~0.6279 | 0.5241| 0.8516| 0 cos0 —sin 0
0 —0.6279 1.6339 0 sin 0 cos @
3.3660 —0.1703 —0.2768 cos @ 0 —sin 8
3 | —0.1703 2.0204 - 0 —0.0990 | 0.9950 | O 1 0
—0.2768 = O 0.6135 sin @ 0 cos 8
3.3935 —0.1695 0 cos —sin 0 0
4 | —0.1695 2.0204 —0.0168 | —0.1207 | 0.9926 | sin@ cos 0 0
0 —0.0168 0.5859 0 0 1
3.4142 0 0.0020
5 0 1.9998 —0.0167
0.0020 —0.0167 0.5859

B3R 2, BIMERARPE B, 8RR 2 AR T,

A =3. 4142, N,=1.9998, A;=0. 5859

W, & 3

AR R DT Sy, FAVE, B VrR BT R, PR TR A, T3
S TR SUR R Z R A BTN . BBk, SAPIANR AT USRS, TTDAR AR, #0850

iR, MREAPIERIES. Fot, TS HAYWEBRGS T, R R T e

B, 2y AL

FE =g,

IRREIAIRE, BURME TR, MUBEERE TR, ERT R—MERIFMEE, 2
FCEA:, TR AR, SRR R TRER e, WU RETH AR

HH, SRR T —EiE T,
i #

. SRPRIIRRRE,
HIN o o BRI Z—RBEREE,
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EE=, ASUHEBBTER 2 BNz ME, nx2
2pu, [A) FE— matrix
[A)! & [A) 2 inverse matrix
. [AY R [A) 7 transpose matrix

2EEHE
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Shan, S. Kuo;“Numeuial Methods and Computers” 1965 Addison-Wesley
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BESWFLEHEFELZ)BA

S B HTRE S BT SRy, R —TTGR, T TR 7R SR B U
AR, HIT, P HEREN MR, FTUBEREERAWR, 2—RRAHENH
R, WH., TEMpIRENPIZER, R T wE, B0EsE, KERR, SR
T-E, MAETRBE TG, ERT BEREFE, S IRN, HEEREAS
B, TMOHCH ARTRRR R T RERRMRECR, BRI B R T —E#idt,

Numerical Analysis in the Application of
Physical Problems

As you know very well that the numerical analysis is a new branch of applied mathematics.
In the application to many tedious physical problems, we usually utilize this technique, which is
employing in electronic computer as a tool for advanced research.

In this paper, we describe many kinds of methods in the problem-solving on modern phys-
is. For instant, the projectile of missile, the weather forecast and the frequency of vibration,
etc, Since the technique we deal with is quite a general one, so that it would be able for us

to use it to many other research fields.



