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1. Use Newton’s method to find a solution to the following nonlinear systems
in the given domain. Iterate until HX(I“) — X(k_l)H <1076
o

(a) 32?2 — 23 =0, 3v175 — 27 — 1 =0, Use X0 = (1,1)!

(b) In (22 + 22) = sin(z129)+1In 27, € 2 4cos(z122) = 0. Use X = (2,2)!

(¢) z3+a3wy—x1234+6 = 0, (d) 9r9++/2? + sinas + 1.06 = —0.9,
e’ 4+ e —x3 =0, 6x1 — 2cos (xox3) — 1 =0,
x% — 27123 = 4. 60x3 + 3e "1*"2 = 3 — 107

. Use X© = (—1,-2,1)". Use X = (0,0,0)

2. Solve the following systems of linear equations using Gauss elimination
method:

(a) x1 + 22 —23=3
201 — 29+ 3x3 =0
— X1 — 2209+ 23 =—5
(b) zy +29 —23=23
—x1+x2—|—x3:2
T+ 3x9 — 13 = 8.

3. Use Gauss elimination with scaled partial pivoting and three-digit rounding
arithmetic to solve the following systems of linear equations and compare
with the actual solution:



(a) 3.3330z1 + 159205 + 10.33323 = 7959
2.2220x; 4+ 16.710x5 + 9.612025 = 0.965
— 1.5611z; 4+ 5.179229 — 1.685523 = 2.714
Actual solution: (1,0.5, —1)"

(b) 7z + V215 — 23+ 24 =0
eley — a9+ x5+ 224 =1
x1+x2—\/§x3—|—x4:2
— 21— a9+ 23— Vbry =3
Actual solution: (1.35, —4.68, —4.03, —1.66)".

. Carry out the first three iterations of the Jacobi’s Method and Gauss-Siedel
Method for the following systems using X = (0,0,0)*:

(a) 2&71 — X9 + XT3 = —1
3%1 +3$2+95L’3 =0
3%1 +3$2+5l’3 =4

(b) 2rx9 +4x3 =0
X1 — X9 — X3 = 0.375
Ty — 29+ 2x3=0

. The nonlinear system
P +y=11, y+z=71
has four solutions.

(a) Approximate the solutions graphically.

(b) Use the approximations from part (a) as initial approximations for an
appropriate function iteration, and determine the solutions to within

107° in the /., norm.

. The nonlinear system
v} — 10z + 25 = =8, 125+ 2, — 1025 +8 =0

can be transformed into the fixed-point problem

3+ 25+ 8
10

r1235 + 11 + 8

y X2 = 92($1,JJ2) = 10

Ty = 91($1; 332) =



(a) Show that G = (g1, g2)" mapping D into R? has a unique fixed point

n

D={X = (z1,m2) : 0<2; <1.5,i=1,2}.
(b) Apply functional iteration to approximate the solution.
7. The nonlinear system
52 — 23 =0, x5 — 0.25(sinz; + cosay) = 0
).

(a) Find a function G and a set D in R? such that G : D — R? and G has
a unique fixed point in D.

=

has a solution near (1,

(b) Apply functional iteration to approximate the solution to within 1075

in the [, norm.

8. Use Newton’s method with the given X© to compute X? for each of the

following nonlinear systems:

(a) sin(4rxixs) — 229 — 21 =0

Ar —1
( 7T4 > (62””1 — 61) +delzl — 2elz; =0
T

X = (0,0)"

(b) 23 + 2%y — 2123+ 6 =0
et +e? —x3=0

x5 — 2x103 =4

X0 = (-1,-2,1)



