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¥ Newton-Raphson for Four Bar
Given: constants r1 12 13 r4 01 and variable 62 Find: 03 and 04 Z/ EECD)'L ‘
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Newton-Raphson equation:
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4 Example: r1 =90 em, r2 =30 cm, r3 = 60 cm, r4 = 45 cm, 01 = 0°, 02 = 65° I
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if 0, is the driver

if 0, is the driver
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Numerical Partial Derivatives
1) use current generalized coordinates {q}
2) evaluate constraint functions {®}
3) perturb one (and only one) gj by a small value ¢ g*=qjt+e

4) evaluate perturbed constraint functions {d*}

5) compute partial derivatives with respect to that g; a{q)} = {q)* }_ {CD}

oq; €

6) column j of Jacobian [6d/8q]= aa{_q)}
i
7) remember to reset and use the original value for q;

8) repeat steps 3) through 7) for all j

Example: r1 =90 cm, r2 =30 cm, r3 = 60 cm, r4 = 45 cm, 01 = 0°, 02 = 65°

o) £y r, cos0, +1,cos0; —r, cosO, —1, cosO,
fy r,s8in0, +1,sin0; —r,sin0O, —1,8in 6,
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o

test jac.m - evaluate Jacobian by numerical partial derivatives
used for ME 581 web cutter
HJSIII, 20.02.19

oe°

o

% hold estimates for generalized coordinates
ng = length(q);
ghold = qg;
% evaluate constraints
wc_phi
% hold constraints
phold = PHI;
% perturb one coordinate at a time
for ig = 1l:nq,

g = ghold;

q(ig) = g(ig) + 0.01;

o°

change in constraints caused by coordinate perturbation is
approximately equal to partial derivative

wc_phi

jtest(:,iqg) = ( PHI - phold ) / 0.01;

end

o

% reset coordinates and constraints
g = ghold;
wc_phi

o

% bottom - test jac



	Newton-Raphson Algorithm
	Newton-Raphson for Four Bar

