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Solution of Algebraic and Transcendental equations

Where f ( X ) 1s lmear nonhnear algebralc or transcendental funct1on e

We get the solut10n of the equatlon f (X) O by usmg
(1) Blsectlon method iy e

(2) Newton- Raphson method and e e
(3> Method of false POS“‘O“
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equation f(x) = 0 will have at least one real root between a and b.

Theorem
the interval (a, b) and 1f f (a) and f(b) are of oppos
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< Algebraic Equation :
An algebraic equation 1s an equation that includes one or more variables
such as

X Loy o ()

< Transcendental equation:
An equation together with algebraic, trigonometrical, exponential or logarithmic
function etc. is called transcendental equation such as

e +5sinx—2x=0

<*Solution/root:
A solution/root of an equation 1s the value of the variable or variables that satisfies the
equation.
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Iteration:

[1Iteration is the repeated process of calculation until the desired result or approximate numerical
value has come.

[IEach repetition of the process is also called iteration and the result of one iteration is used as the
starting point for the next iteration.
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**%* You have to know , how to use calculator for solving the
mathematical problem

**% No. 01 : To determine the value of the trigonometrical function
f(x), we have to change our calculator in radian mode.




Use of Calculator
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Bisection Method
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f(x):x3+x2_l Fora—x—1 flo—a Lo |
Step 2 : Choose , two real numbers a and b ALt e
SUCh that, f(a)Xf(b)<O For,b=x=2 -..f(b):b3+b2—1
)= 0 I l) )
For, a=0, f(a)=a +a -1 For,b=1 .. f(b)=b’+b>—1

L f(0)=0"+0" ~1=-1 S f)=P+1% —1=+1

L fla)xfb)=f(0)x f()=(=D)x1=-1<0

bg::dtbe ;
Since , f (a) =1( 0) is negative and t (b ) =1 (1) is positive “ e, E:O (a"’ge,.@
So at least one real root lies between 0 and 1. Lo %)
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Find out the mid
point of a & b and

Step 3 give it name c.
Find the mid pointof aand bsay, c .
, a+b
F e
2

C 1s the root of the given function if f (¢) = 0;
else follow the next step.

Find out f (¢) by
using the mid
point c .

Step4: Find f(c).

a=0.b=1
a+b o041 |
2 L

=0.D

root ,c =

fl=x+x -1

fley=c +te -1
(05 (05 -
=0.125+0.25-1
=—0.625



Step 4 : Casel : If f (¢) 1s negative , Thenb =c¢

Casell : 1f f (¢) is positive , Then a=c f(c) is

negative

Casel : If f (¢) i1s negative , Then b =c¢
Casell : If f (c) 1s positive , Then a =c

No of Valueofa | (+) ve] | Valueof b | (-) ve]
Iterations

0 o |
02 0.5

1
03 0.75

0.875

;

f (c) is positive
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Step S:

Repeat steps 2, 3 , 4 until the last two iterations are equal or the
difference between the last two iterations are near to zero.
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11

0.75488281255| |

0.75390625

0.754394531275

flel—c e 1 Steps 3,4 .5
Nootf | Valueofa|(+) | Valueof b | (-) ve] C: a+b f(c) Sign of 1 (¢) Change
Iterations vel 2
4 | o825 | 075 | 078125 | | | 0.0871 a=c
{07 [ 0765625 | ] 07578125 | H] 0.00947 [ a-c
0.7578125 0.75390625 -0.0031 b=c
0.7578125 | | |0.75390625] A U-75589375 ) {035 | | a=c
0755859375 [« 10.75390625} —1]0.75488281255 a=c

The difference between the last two itefations are near to zero.
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It 1s evident that from the above table, the difference between last two successive
iterative values of x 1s

0.75488281255-0.754394531275|= 0.0005 or near to zero.

which the accuracy condition for the solution exact. So, the required root of the given
equation up to the three decimal places 1s 0.754
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Problem 1 :
Find theroot of theequation xe” =1 byusin g Bisection Method

correct up tothree decimal places on the interval (0,1).

Solution: 7.4 f(x)=xe" -1 Step : 1
Here,let,a=0,b=1 then,
a A . ™ b _1
g gain, f(b)=be

s f)=1e' -1=1.7182>0
S f(0)=0.¢" = 1=~1<0 Fit) 1o >

Since 1(0) and f(1) are of opposite sign so at least one real root lies between 0 and 1.
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.'.midpoint,c:azb SEER - L
B
e

Number of 1terations for bisection method 1s given in the following table in arranged way
for determining the approximate value of the desired root of the given equation.



(A T A e A )

No. of iterations

Value of a [ (+)
vel

Valueof a| (-)
vel

f(c)=ce -1

Sign of f (¢)

01

-0.1756

02

03

1
1
0.75

0.625

0.5877

0.1676

- 0.0127

03

0.625

0.59375

0.0751

07

0.5781235

0.0306

0.5703125

0.00877

Bl

0.5625

0.56640625

- 0.0023

0.5703125

0.56640625

10

0.5683594

0.00336

A
V V Vc:

0.56640625

0.000662
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It 1s evident that from the above table, the difference between last two successive
1iterative values of x 15

0.5683594 — 0.5673828 | ~ 0.001

which the accuracy condition for the solution exact. So, the required root of the given
equation up to the three decimal places 1s 0.567
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Problem 2: Find the root of the equation A si1n x — & — 0
by using Bisection method correct up to four decimal places.

Solution: Consider that, f(x)=4sinx—e"

Her,let,a=0,b=1 then,
f(a)=4sina—¢e" Again, f(b)=4sinb—e”
: ' 0 s f(1)=4sinl—¢'
L =3.3658839392 —2.7182818285

=0-1 —0.6476021107>0
=—1.000<0

Since f(0) and f (1) are of opposite sign so at least one real root lies between 0 and 1.
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a+b

S mid pont,c=

= 1}

2
0+1 1
2y

Number of iterations for bisection method is given in the following table in arranged
way for determining the approximate value of the desired root of the given equation.



No of Value of a [ (+) ve] Value of b [ (-) ve] a+b f(c)
Iterations 2

01 0.268

02 -0.294

03 0.0101

- 0.1371

() (F ()

-0.0621

-0.0256

HIFAREE

1 0.3671875 0.0077 |
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No of Value of a [ (+) ve] Value of b [ (-) ve] a+b f(c) Sign of f (¢)
Iterations 2

i)

—
&

0.373046 0.3710937 0.372070 -0.00344 -

u'

<

—
(\]

: 0.372174 ,
3 0.372279 0.372070 3 0.0036 -

)

9 (9 (9 (9 (¥

: 0
Lows] [ ]
0.372558 , m v
>()

14 1 0.372174 o 0.372070 o 1 0.372122 0.0036 i




WL (9 (O (9 (9 (O (U (O (9 (9 (9 (9

It 1s evident that from the above table, the difference between last two successive
1iterative values of x 1s

0.372174—-0.372122|=0.0000520000 = 0.00001

which the accuracy condition for the solution exact. So, the required root of the given
equation up to the three decimal places 1s 0.3721



- Algorithm of Bisection Method:

Task

O1 Define f(x)
02 Read a "The lower bound of the desired roots’
03 Read b "The upper bound of the desired roots’
04 | Set k=1
05

Calculate x, = = :b
06 | Calculate f; = f(x:)
O7 | Print k,x_, f.
O8 | If |x, —x,_,|=0.0001 then

GOTO Step 11

elseif

f(a).f,,r <0 thenb=x;.

Else

f(b).f. <0 thena=x,.

Endif
09 | Set k=k+1
10 GOTO Step 05
11

Print "Required root, x,°

12

STOP
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