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3.3.3. Heration Method For the System of Non-LInear Equations 

A. y)-0 
&,)=0 

Let 

be a system ot non-linear equations whose real roots are to be required withinn thin the 
degree of accuraey 

From (1) we may take 
= Px, y) and y G(x, y) 

provided de and l1 

in the neighbourhood of the root. 

Let . n) be the exact root of (1) and let (to. Yo) be its initial approximation 

Then from (2) we obtain successive approximations as, 

Continuing this process, we get 

T+1F(g n) and Yn+1= G(ra» n) 

as two iterative formulae. If those formulae converge, then in the limit 

F, n) and n = GG, n) 

thus, . n) gives the root of system (1). 

Example 8. Find a real root of the system of the equations by iteration method, 

r 0-2+ 08, y = 03ry +0-7. 

Solution. Assume that 

Fx, y) = 0.2+08 

G, y)= 0-ay +07 
..1) 

and 

-04,=0, = 03y 0y 
1 Choosing that x=o= then 

0-2 <1 

G G 03,06091 444<1. and 

Thus, for (ao, Yo) the condition are satisfied. Therefore, we further obtain the 

successive approximations as 

Ist approximation. * =Piso. Jo) = 02|08-085 
1 = Gt yo) = 0:3 + 



Ind approximation. X2 = P(*1, y) -02 08 

02 (0 85)2 + 08=0 9446 
G yy) = 03 x1 y+07 
03 (0 86) (0 74 + 07 0 8396. 

lrd approximation. xg = F(t2, yg) = 02 x+08 
02 (09446+08 09784 

a=G(xg, yg) = 03 xg y2 +07 

0-3 (0 9445) (0 8396)+07 0 8997. From three approximations we conclude that the root converges to (1, 1). Also from (1), we obtain 

1=F(1, 1) and 1 G(1, 1). 

EXERCISE 2 
1. Use the iteration method to find a real root of the following equations correct to four decimal places 

(i) x= 
(1+ 

) cos x = 3x - 1 
(ii) x = (5-xs 

(iv) sin x = 10 (x - 1) (v) e = 10x (vi) x = cosec x 
(vii) sin x =x-1 (vil) e= cotx (ix) 1+= 

(x) 2x-lo810 X =7 (xi) 5a -20x+3 = 0 Cxi) sin x=4 
2. Use the method of iteration to find a positive root, lies between 0 and 1 of the equation 

xe = 1. 
3. Find the smallest root of the equation, 

(21 (3 (41 (5 ?*.. 0. 

INPx) is sufficiently differentiable and the iteration x +1 =Fx,) converges, prove that 

1-x+ 

the order of convergence is a positive integer. 
Find the reciprocal of 41 correct to four decimal places by iteration formula 

n +1 (2-41x,). 
6 Find the cube root of 15 correct to four significant figures by iteration method. 
7. Find by iteration method, the real root of the equation 3x - log1o * = 6 correct to four 

niioant figures. 
8. Sobve by iteration method: 

1log x- (ii) +x+1= 0 
2 

ii) +x+1, near x = 2 Civ) -2-5=0 

( 22-4 = 0. 
9. By iteratien method, find the square root of 30. 



ANSWERS 

1. ) 0-6071, ii) 0-4656, (ii) 1-5159, (iv) 1-0886, 

(v) 0-09128, (vi) 1-1142, (vii) 1-4044, (vii) 0-5314, 

ix) 1-4331, (x) 3.7893, (xi) 0-1508, 1-920 (xii) - 0.42037 

2. 16 *17 = 05672 

8. i) 2935305 
3.1-44 5.0-0244 7.2-1080 

(ii) 0-341163 (iii) 1-83928 (iv) 2-690647 (v) 2-594313 
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