BIsHEAW FARERFER Val. 15,No. 4
1999 4 11 H Journal of Guangxi Academy of Sciences November 1599

2 Q2r
|49~ (s> T Wu-Ritt 35— 3 TRUSS [2] 2
HSBRELEIt SR 6’3,1 -
Design and Realization of TRUSS Problems Sym olic
Solution Based on Wu-Ritt Method

JE] AR AL
Zhou Yongquan

(FEARRFEEREHFESHBEABER BT 530006)
(Dept. of Math. & Comp. Guangxi Univ. for Nationalities, Nanning, 530006)

HE LUNWEHFEP MM TRUSS MEXNH, it Wo-Riee FEERRETEILE
RA R, EAEPFRS TRUSS RIE. £ 81T Mathematica for Windows 8 48 3R X # TRUSS

=) 4 &) FF 5 1 R 4
X@W Wu-Rin FE %4 TRUSS @@ #FIitE Fo#s mw a@
hEESHRE 0122.2; TP 301.6 g — k -

Abstract Taking some TRUSS problems’ examples from Kinematics of machin-
ery, we discussed the applications of Wu-Ritt method in nonlinear computational
geometry. Inverse TRUSS problems were as the stress. With the aid of Mathemat-
ica for windows, a symbolic computation system of TRIJSS problems was extract-
ed.

Key words Wu-Ritt method, reduction, TRUSS problems. symbolic computa-
tion. symbolic sclution

EFERIBEEAMARBTEZRINEE. B Woe R X TR (AHREFTEIN
BN/ LEHiERrmRGE ARG B THEA#TEETHMTIHEY. H
ZHEBFZOETREAE. F0AEA Wo-Ritt FEBR-BAWHYEAY TRUSS
& (B D. BTERFAEFAIBFNEMEITEPHRE, £7%, FHEMAILER
Ry, RIS E M E 77 & (2 Newton-Raphson J7 #:) ¥ T8 21 A BE gy #5 B . T AN1°T A Wu-Ritt
FE/IZHNBEGESARE., T 5H. FXEATRYE TRUSS MBEWHFSRORE, €4
AT ARMBHTR.

1 —IE@EY TRUSS A4

B BINHEM R TRUSS (AT (A 1), 46,0, et . MEHR, XFEE.
EE—BEE. L0063 TEEM . BRI RAAERELIUTHNMEE=FAFTE.

1595-03-31 BeH,1595-04-26 $[E .
*'AREYREFSELANH.


http://www.cqvip.com

Fam Bk, BT Wo-Ritt #a1—3 TRUSS RIEFSHREMTITSEH 145

F, =3 cos®®y —sin*d, —1 =0, 1}

F, == cos?@, + sin®f?, — 1 = 0. 2

EHEM I AB) . (AD) FI(BD) Fix
AB,AD ) BD AR ZM 71 EERELT . TRUSS Z
Mk AR" " EREHH"—"FER .- ETRUSS &
—aa BlnE AL, HUTHER LY &Y
7.

F,= (AB3cos 7, + (AD)cos 8, = {, (3
F, = (AB)sin 8, + (AD)sin 8, + A, = 0, (4)
F, = 2(AD)sin 8, — (BD) = 0. (5
Fo=2(ABR)sin &, + (BD) + F, = 0.  (6) B1 —3EH8H TRUSS @8

KA, ) T A Wo-Ritt e Z#ESETTE.
B WuRitt FEp RE 2R84k, 8

cos &, = 1. sin 8, = ©;;
cos , = ay. sin #. = u,.
FREBHALR:

Fi=u 4+ 2t — 1 =0,
Fo=ul+ 21— 1=0,

= (AB)r, + (AD)x, = 0,

= (ABdu, + (ADYy + A, = 0,
Fo=2{AD)u, — «BD) = 0,
Fo=2(ABu, + (BD) — F, = 0,
M., HNE AELERE T RESR TRUSS &, M T E#iTiefE A Wu-Ritt i
K TRUSS [o] 8 1y 752 #¢.

2 {EMA Wu-Ritt &R TRUSS A EHHFE8R

Wo-Ritt HEENRBAETFEETESEELIEEZXCFRTARNBEALRAEZTEEEH
H—mEBRERARBEFARZ, REXMEE, §% BN ETX w0000 1, BE-—-HE
W

w, < uy < x, <1,

(IO MRBINAERI AR (AD) . BDIMF, ZHMEFR. EHHFBAF, =0,F,=0.
Fs=0F;=0,F; =0 Wo-Rtt B EEET «, <<u, <. <<xy FoHE T ayen 2,0, WK
#1418 .

G, = 2(ABR)x) — 2(AB) — ((BD) + F,)u,MOD (F,.F,).

= 4(AB)*z}i — 4(AB)* + (BD)? 4+ 2(BD)F, + FXMOD (F,,F,),
FH G, = 2(AD)x] — 2(AD) + (BD)u;MOD (F,,F;},
= 4(ADY x{ — 4(ADY L+ (BDYMOD (F,F,},
Gy = 4(ABYCAD) ., + 4(ABY — (BD) — 2(BDYF, — FXMOD (F,.G,).
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= 4(A4AD)7ri — 4(A4B)" + (BD)* — 2(BD)F, + FEIMOD (F,.G,),

G=— 2(BD)F, — F! — 4(AD)* + 4(AB)*MOD ((,,G,),

Bi, — 2(BD)F, — F:— 4(AD)* + 4(AB)* = Q. (73

BATHRB| 7 AB) (AD) (BD) fIl F, I EARZHFTR.

(1) 7 TRUSS [+ X452 MTHE 0,.0: R/ B AITELAE F, K(AB),
(AD) BB ATV R BD) 5 CAB) FAD) R 6,6, 3R]y, BRE S IH 4 3 1R 2 A0
TRUSS [a) &, # MR AL Wu-Rire 5k, S8 HRE

F,=0,F,=0,F,=0,F;=0,F; = 01&F,

e < 1y < 7, < 1) << (BD) F WG w101, (BDY,

R 3078
4{AD)YF sin 8, + F! — 4(AB)* + 4(AD)* = 0, (8)
BP sin 8, = — (F. — 4(AB)* + 4(AD/4(ADYF, ].

EEER8) HE 6, MR
(0) R, FFIBH sin 7,

sin 8, =— [F? — 4(ADY — 4(AB) /4(AB)F,]. )
o) BRIOFEH & AR

(N MR RINGEE cos 8, HBEAHHFRA

Fi=0,F, =0, F;=0. F; =0.F, = 07EFF,

w, << wy) << uay < xy; << (BD) F L, AW wpvy 7,7 (BDY A48

— F' 4 SCAB)AFY + 24(AD)?FE = 32(AB)*(AD)® — 16(AD)* — 16(AB)*
15CADYF? :

(10

cosf, =

% RF

costd. — —Fa Tt Z4CABYE, + BLAD)F; + 32(AB)HAD)® — 16(AD)" — 16(AB)*
L .

16(AB)'F?

(11>
3 RTRUSS QIEFSHBHNEIERF

F 4 B T Mathmatica for Windows £48, TR T4E T, SHEERF.

ERF 1. {8 HAB)(AD) (BD) (Fy) Z[EIMN%E
In[1]; =Fi=%"2+x"2—1

Out[1]: =— 1 + of + =}

In[2]: =F,=u," 24+ x,"2—1
Out[2]: =— 1+ «f + =}

Ta[3]: =F; = (4AB) # x, + (AD) = 1,

Out[3]: = AD x, + AB x,

Ta[4]. s = (AB) 2 u, 4+ (AD)Y %) ~ A
Outfd], = A, + AD u, + ABu,

In[5]: = 2% (AD) = u, — (BD)
Qut[5], =— BD + 24D x,
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In[6]: = Fy = 2% (1B} #»u, + (BD) + F,
Out[6]: = BD +~ F, + 24B «,
In[7]: = 2% (AB) » %2 — u, * %6

Out[7]: =— (u,(BD + F, + 2AB u;}) + 2AB(— 1 + #} + x})
In[&]; = Simplify[ % 7]
Out[8]: =— 2AB ~ BD u, — F,u, + 2AB x

In[6]. = 2+ (ABY%8 + (BD + F,) = %6
Out[9]; = (BD + F,3(BD + F, + 2AB u,> + 2AB(— 2AB — BD u, — F, u, + 2AB x1)
In[10]: = Simplify[ % 9]

Out[10]; = — 4AR* ~ BD* + 2BD F, + F! 4+ 4AB® 1%

In[11]: = 2= {AD}» %1 — u, = %5

Outl11]; =— tuyt— BD + 2AD wu)} + 2AD(— 1 + o + z})

In[12]. = Simplify[%11]

Out[12]; =— 24D + BD u + 2AD xi

In[13]: = 2% AD = %12 — BD = %5

Out[13]: =— (BD(— BD — 2AD u;)) + 24D(— 2AD — BD ul + 2AD x{)
In[14]: = Simplify[ %13]

Out 14], =— 4AD* + BD* + 4AD? x{

In[15]: = 4 * AB» 1, * %3 — 4510

Out[15]; = 4AB* — BD? — 2BD F, — F? — 4AB* 2% + 4AB 7,(AD =, + ABx,)
In[16]: = Simplify[%15]

Out[16]; = 4AB* — BD* — 2BD F, — F? + 4AB AD x, x,

In[17]; = 4 % AD % x; % %3 — %16

Out[17]: =~ 4AB® + BD®* + 2BD F, + F! — 4AB AD x, x, + 4AD 2,(AD =, + AB 1)
In[18]. = Simplify[%17]
Out[187; = — 4AB* + BD* + 2BD F, + F} | 4AD*z

In[19]: = %14 — %17

Out[19]. = 4AB* —4AD* —2BD F,— F3+4AD s} 4+ 4AB AD x, x,— 4ADx,(AD x,+ AB z,)
In[20]), = Simplify[ %31%]

Out[20]; = 4AB* — 4AD* — 2BD F, — F*
fx BREF2.Ksin b HHESHE =/

In[21]: = r « %3 — (AD) % %1

Out[21]: =— AD(— 1 + uf + 3> + 1 {AD x, + AB x,)}

In[22]: = Simplify[ % 9]

Out[22]. = AD — AD u} + AB x, 1,

In[23]: = x, » %3 — (AB) « %2

Out[23]: = 1t AD &, + AB z;) — AB(— 1 + uf + z%)

In[24]: = Simplify[ %23]

Out[247]; = AB — AB ui 4+ AD =, r,

In[25]: = (AD) » %22 — (ABY + %24

Ouel25]: = ADAD — AD wi + AB 1, ;) — AB(AB — AB &£ + AD x, x,)
In[26]. = Simphfy[ %25]

Out[26]: =— AB* + AD¥ — AD? it  AB? i}
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In[27]: = 2 » %26 — (AB) »u, » %46

Out[27]: =— (ABus\BD + F, + 24B 1)) + 2(— AB* + AD* — AD*uf + AB u})
In[28]: = Simplify~%27]
Out[28]: = — 2AB* + 2AD® — 2AD° — 2AD*w} — ABBDu, — AB F, u,

In[29]: = 2= %28 + (BD+ F,) = %6

Out[20]. = «BD + FO(BD + F, + 2AB u,) + 2(— 2AB® + 2AD? — 2AD% — AB BD w,
— AB F, u,

In[30]. = Simplify[ %29]

Out[30]: =— 4AB* + 4AD' + BID? 4+ 2BD F, + F? — 4AD%?

In[31]); = Solve[ %20 == 0,BD]

Out[31]: = {{BD — (4AB* — 4AD" — F1/2F,}}

In[32]; = %30 — 4xAB~ 2 + 4xAD~2 + (4*»AB~2 — 4xAD~ 2 —

Ey " 2)" 0/4xFy  2) 4+ 2% (4% AB" 2—4»AD" 2 —Fy~ 2)/(2%xFy) » Fy+ Fy" 2—
4%AD" 2 %u," 2
Out[32]; = (4 # AB® — 4AD* — F2)2/4 » Ft — 4AD" o
In[33]: = Solve[%432,x,]
Out[33]: = {{m —— (— 4AB* + 4AD* + F2)/4ADF},
{u, — (— 4AB* + 4AD° + FI1/4ADF,})
Sox WEKE 3R cos 0, TSR »/
In[34]: = %18/ * WA Our 18], BD g ARRFLA =/
—4*ABT 24 U4 (AB)” 2 — 42 (AD)” 2—Fv  2)" 2/(4%Fy~ 2) + 2% (4% (AB) " 2
— 4% (AD)" 2 — Fx" DN 2*Fy) s Fy + 4% (AD)Y "~ 2w x,” 2

Out[34]: =~ 4AD* — (4AB? — 4AD* — F1*/(4F3) + 4AB 7}
In[35]; = Simplify[ %;34]
Out[35]: = — 16AD* Ff — (4AB* — 4AD* — F4)¢ 4 16AB? F? 7}

In[36]. = Solve[ %35,.r,]
Out[36]; = {{x; —>— sqrt[16AB* — 324B° AD’ + 16AD' — BABF: + 24AD* F% +
Fi1/(aAB F)},

{x; — sqri[16AB* — 32AB'AD' + 164D — §AB'F: + 24AD' F2 +
FLl/C4AB F ot
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