Advances in Applied Mathematics N A28t g, 2017, 6(2), 183-187 Hans X
Published Online March 2017 in Hans. http://www.hanspub.org/journal/aam
https://doi.org/10.12677/aam.2017.62021

Monophyletic Representation of Random
Vector

Shuo Zhuang, Jihui Ding, Baoxin Tang
School of Civil Science and Engineering, Yangzhou University, Yangzhou Jiangsu

Email: 337455377@qqg.com

Received: Mar. 9"’, 2017; accepted: Mar. 27th, 2017; published: Mar. 30"’, 2017

Abstract

Based on orthogonal function theory and Karhunen-Loeve decomposition method, monophyletic
random vector is constructed to solve the reduction of random variables in stochastic structural
analysis. Based on the probability theory, the approximate independence of the monophyletic
random vector and the construction method of the monophyletic random vector are studied. The
results show that: 1) the monophyletic random vector is independent, the accuracy is sufficient to
meet the engineering requirements; 2) the monophyletic random vector is simple and repeatable.
Furthermore, it provides a new method for the stochastic analysis of structures.
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M[-m, ] BRI AL IEH 6 ~U [-n,x]).

1) S B RO A R T 55 T AL AT R R A -

2 AT RIS M AT A T R G AT TR PR L, [&,, &, | RAIE AL
. EMEETH GRS, F. (xy) 5 F, (X)F, (v)RIEIL, WK 1. 3RZERNHR p,q FEEAK, 4
p=4,q=7H, BKIR%E 0.0063: % p=17,q=238, HKIR%E0.0067. HTF. . (xy)~F. (X)F, (y)
FTCL, TEARNP M MRS B, [ &, & | RBEEM TSI, AR i oL,

2) HRH EEIE LT F T IE I FEARG IR AT

X LR SRR TN 2 ° BRR[10]. K[ &, &, | MIEIRE RO rxe = n XK, HiFEGETTHREA
XA IR Oy, FEA AR INELIL AL E AT UL, TSI

B=y it @

MG HRIRAE A d = (r-2)x(c 1) B 22 20, GBS REROR AR By . IS E KR a
IR RN 1o MR, 22 < 22 (e,d), FrCATCEAR Lt Kt (o vk

3) IR R I AT 5% B RE B YRR AIL I B PRI A S

T ZWMEMEER[11], Bali. TRt SR8 [12]28 T PEALBE AL AR kST RUAR EL I
S, HEH T HEALEN IE A S M LA R A ST P A O s B BV 2 E [13] LA A 56 R B R B
AR RRAERIEE R, BT FIABEHASE XY 15 n By 2R,
Cov, (X,Y)=[Cov(x*,Y")] . 24Cov, (X,Y)=0,, I, B XY Jy n R AHK. BEFIER, *pA

VESRTIBOYL AR ERE R RIS S AL
T 2 S A B O, S5 ST BEHLAE R X, Y 10 n B RBCE B EA),
P () =[p(XEN)] B AR R BORRE B A AR O, HUELIE(E NP BHL

AR R IEUTAH B AR . AT T AN BENL A RIS TR . i X

p(si)=p(x°¥')= E(xzt()x_sjf(f?;t))qw) v

s,t=1,2,---,n

ASHEHE S I AH O R B
XELIVUM AR R (s +t=4) 0. M A s=1t=3, Bis=2t=2, Hs=3t=1=FEE. FIH
WFRME, AFNERT 2 MR, 4RI

ol Ry T

HE AP AR R B KAE K 2.
WREIM, p35 p,qMIUEE K. 4 p,q B AF G, WHE p?g* EHEK, WHEFAHKREE .
UL IE 2 1 p, q 1808, KB R REGE AL TR .



AT

4. ERSHRIFEREYEBNWE
159 534 SRR L I

U, =1+larcsinsin(k9+ak) @)
2 =
A REAT B R MR 0 AT F
v, =F™* (%Jrlarcsin sin (k6 + e, )j (8)
T

1 2(7) T R 38 21 0 A B BO AU, 0 2 R
PR ARG, @A, AT RIEHIES, TR SEbrBE LR & b 2 14

1. 1o

-0.5

1
() LG AR (b) BEEHER A
Figure 1. Two dimensional joint probability distribution function
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Table 1. The independence test of two dimensional contingency table

=1 THESBRAIES MR

a =0.05 &, =sinpd,&, =singd (p,aeN,p=q)
(& =0.001) p=4,q=7 p=17,0=23
XtgH rxc=n rxc=5x5 rxc=10x10 rxc=5x5 rxc=10x10
Giil i 0.0190 2.1012 0.0013 0.6438
i 58 7.9616 61.2615 7.9616 61.2615
22 (a.d) (3.9416) (47.2770) (3.9416) (47.2770)
PTG 5 JaT ST JaT ST

Table 2. Higher order correlation coefficients of two random variables
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W 2 3 4 5 6 7 8
1 5 5
Jio 126 J70

TE: p, JIAHR R E B



FERR 4%

1 1 - 1—= 3
ool | \ A f 09! 1 1] Vol e WD N
. f I i} ] il - ll\ | )
08 f\ i o N 0.8 1 N . [ 1 08\/ N\
\ \ | | | [ ST O T I i s Al
o7t ft Xk o | 0.7 'puflﬁ- | 0.70/ N/
06 . | ‘.‘ f ‘I‘ { \ 0.6} || i 4] I} |I | | ; I'I 0.6
0.5 | \ - 05 | M'fh‘fhﬁ‘ 1 o5 X X X
0.4 THTET o4t 1 1] b &1 %l 047 )
03 \ IF ] 1‘ 0.3 '| Jl llt/ \|' \-J \lll I‘H |" 031N/ N\, iy
| | / 1 | | 1 J | | I [ . .-‘ ; X : ! X .\'._ ,
0.2 | \I\ | \‘i Jf \I ! 8i |”I I wll II| l;! | gi ‘AVAVEA o N
0 i | ! 0! ! oL i N N ]
4 -3 2 -1 0 1 2 3 4 4 3 -2 1 0 1 2 3 4 0 01020304 05 060.7 0809 1

@) nk(k=4,ak=0) () Uk(k=7v%=3“/2) () [np,nq](p:4,q:7,ap:aq:0)

Figure 2. The two-dimensional uniform rectilinear grid
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