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This paper is concerned with a application of mathematical softwares to calculate the devi-

ation of the displacements and the internal forces of beams under the stochastic distributed

load. The purpose of this paper is to explain the concept of the application. For the several
beams under the distributed stochastic load, a formula manipulation software ’Mthematica’
has used to obtain the analytical solution and a numerical analysis software "MATLAB’ has
applied to obtain the numerical solution. The algorithm of the program using those software
for calculating the co-variance response of beams are explained.

The calculating results show the standard deviations of the response of the displacements

and the internal forces of beams under the white noise distributed load.
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HIZB I AANEIZ L BIEE Px(1) THH, (23) K
KB Tz=1E LTHSZHETAIETRDT
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OETHY, 22)ROE1ADHEEIT > TIN5,
1397 rx BHSEICE Rx(z) TH O, (22)R05HE%E

7155 LHIBROBHEZT » T 5.

(3) Mathematica (Z & 2FTHE

Mthematica DO T 5 LE/NX—~JF NI/ E 2—F
TEITTHIEICED, LTV ORHTIRH DICEFDHS
# Rx(z) 2SN 5.

PTICEBIT D SRR BT oA EITHIONATE, 3
RHOLIABAUAGEHEEZI 3130 OIREDFEETRT.
INSOERIT, FEO—ADNLDOFEICLDEBIER
E—HLTHAO) . COHEERITIICETT S &, B
THEMIES 2 HE  FTULIRTHIRE 578

LS L OSBIEERRRO LI IcE SRS,
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27_ S 4 _ r
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AT, BT AETET VL LSRRG H
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BE% Runge-Kutta 78 EOHERREZ AV TRD 5 A0
EH—RRITHY, F, DR THELEVRB. £2T,
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K—5 07075 6L, < by 2BROWMSHRER
ZRELTIT, ERRT MVERX TRV SN TN S Runge-
Kutta OFEESEE< MY v 7 AFRUTHER LT
H5H. i, EABHTEROGLOMS FREE R 5 MHH,
BLUERGM SN HOHBMEE RS 25 bR L.
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AR AMERED Ot R, UTDLITHS.
(a) EWmBER< MY v7 X Bx OFE.

(b) AmER< MY vJ X By OFERE.

(c) HJHFREM &N ITOMMBEPIREREEZ RO
ZEVHERE L TROBDOFE< Y v 7 2D
SHE.

(d) EWAREEROKIEEHE 57, Runge-Kutta
BAOETILLS Px(1) OFtE

(e) IMAIRIEZHOHSH Rxo OFTE.

(f) HOBUSE Rx(z) 2155725 Runge-Kutta H5
DELT

MATLAB TiE, IhoOMEBE 2wy NEEE L TRRY

5. Fio, JOREAETTAIMIC, MTOX)IEK

RN

1. REGERORE< LY v 7R Ax OFER.

HAADEE<T M) v 7 A Qx DEE.

REBBITH] x(z1,22) DER.

BEREM LN NOMEBE B[ X FL(2)] DEH.
4 B AR OGLDOWMAMEE A KD BHDESR.

W HENOEERES, < MY v 7 READ Runge-

Kutta oA F— L0 ST LEHBOEE.
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(2) MATLAB 07554

K — 5 IS BISERITICB I A BER AT 5 7120
ICMATLAB THROWEEERO o735 40U X bOo—84 R
.k, SJIALTHAARIEZDIF LA EREIETR
L7z Mathematica DZNERMUBODELTED, 21 o
DGR AZERT 5. R, FTAEONEE
URMBRANDIOIEFTHMU T BD, SBEIIEH
ZHhEIOT7 7 A NIZRSENTNS. X561, YR ML
1% () HD : @TRHERS MV~ 3 8EE, &
fTRD ; IHERROERRE, Fio, THZ0%D 13
EEITHOBREZE%RT S MATLAB EEQEBTHS.

UZXRD 155 20 712, Runge-Kutta @ 4 RO
AREANCT MY v 7 ABROBEBRSOBETH O &
SEAER () ROHEIZHN SN 5.

51%® ho , n, d BENTHESEBONDHE, 5%

= Ax(z) Rx(z) + Rx(z) A% (z)
+ ®x(z, 0)E[Xo Fk(2)]
+ E[Fx(z)XJ 12%(2,0) + Qx(z)

d
'ERX(x)

%Matrix-formulation Runge-Kutta equation
1. function [x,xr]=rkcve(h0,n,d,r0
,ax,qx,bb)
y=r0(:);
.oxr(l,:)=y%
. x(1)=ho;
. xx=h0;
. for k=2:n
. kl=drmat(xx,r0,ax,qx,bb)*d;
. xx=xx+0.5*%d;
. r1=r040.5%k1;
. k2=drmat(xx,rl,ax,qx,bb)*d;
. r2=r0+40.5%k2;
. k3=drmat(xx,r2,ax,qx,bb)*d;
. xx=xx+0.5*d;
. r3=r0+k3;
. kd4=drmat(xx,r3,ax,gx,bb)*d;
. r0=r0+(k1+2*k2+2*k3+k4)/6;
L y=10(:);
Cxr(ks)=y%
. x(k)=xx;
end
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%Differential coefficient Matrix
21. function [dr] =drmat(x,rx,ax,qx,bb)
22. xf=cal_cor(x,qx,bb);
23. dr=ax*rx-+rx*ax’+xf4-xf’4qx;

%Correlation function Matrix
24. function [xf] =cal.cor(x,qx,bb)
25. hf=cal_phi(1-x);
26. hb=cal_phi(x-0);
27. xf=-hb*bb*hf*qx;
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