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“eNewton's method for an example system of 2 nonlinear equations

NEWTON- RAPHSON I1TERATICN ;

o
ini+ el quess u M= ITERATIDAN H

ITERATE :  in each iterabon COMPQJ,'& '_p;uh'-)'_ RHS veetsr;

s Covnpute :ﬁ'm!:rm[ij whose (],k) element- is .__,.Jl (a’“)
hevhr{x

ol [PM] 84 - g ()
- update ™o W"y L
max (QEJCJgM]) < & or max(abs(£(d")) < &
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So, To SOLVE A SYSTEM 0F NONLINEAR ERS. , WE USE AM ITERATIVE
F

m
APPRoACH INVOLVING SOLUTION OF A CLINEAR SYSTEM OF Eqs. FoR %

IN EACH ITERATION.

“oequation 1:  u(1)*u(2)-10=0

Joequation 2 u(1)u(2)-2=0 G

% i 19 -1

%initial guess ‘.

U=1u(2)=1; e B

%iteration loop | heration # i 62

delta=99; | 2,00000000000000 20.00000000000000 -0.80000000000000

iter=0;

while delta>1e-6 |‘ _
iter=iter+1; (e RS |

Y%compute the right-hand side vector 3.00000000000000 0 1.60000000000000

f1=u(1)*u(2)-10:

f2=u(1)/u(2)-2: ( -

f=[f1:f2)

%campute Jacobian Matrix J[ 4.00000000000000 -0.49382716049383 0.29090909090909 .
F(1.1)=u(2) | |
i L st _
F(2.2)=-u(1)u(2)/u(2): | 5.00000000000000 -0.03190834466555 0,02388022335042 |

%solve for delu (increment) using backslash | _

delu=F\(-f) 5

%update u || i

u=u+delu’; | 6.00000000000000 -0.00032166727969 0,00017789036909

Yoprint and check for canvergence ; AUADRATIC.

Herf] R e s el o ans = _ CoNVERGENEE

delta=max(abs(f)); : ot

end

7.00000000000000 -0.00000001718713 0.00000001077106
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NONLINEAR DIFFUSION EQUATION

; 3L 2 il
G-Dnnl‘iroLM E-ax(ﬁﬁijg)_o; o 3 i 0 (A)

Let Dlu) = cu” for our discussion. This 3 a nenlinear
diffusion equahon becomar Hia diffusivity depends on w,

How DO WE so0LVE THIS EQUATIeoN NUMERICALLY UsING AN 1M PLICIT
METHOD (( EVLER BACKWARD OR CRANK- NICHOLSON) 7

- We oxpect that o finite- difference approximahon to (a) will
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