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SOLUTION OF EQUATIONS



Algebraic equation
 Definition:

An algebraic equation is an equation constructed using the

operations of +,−,×,÷, and possibly root taking (radicals).

Rational functions and polynomials are examples of algebraic

functions.



Transcendental Equations
 Transcendental equations in comparison are not algebraic.

 That is, they contain non-algebraic functions and possibly their

inverses functions.

 Equations which contain either trigonometric functions, inverse

trigonometric functions, exponential functions, and logarithmic

functions are examples of non-algebraic functions which are

called transcendental functions.



Fundamental Theorem
 If f(x) is real and continuous in the interval from x = a to x = b

and f(a) and f(b) have opposite signs, i.e., f(a)f(b)<0, then there

is atleast one real root between a and b.



Bisection Method 

( Bolzano’s method)
 Interval having method

 Suppose we have an equation f(x) = 0. Let f(x) be continuous and it can be 

algebraic or transcendental.

 Let the function f(x) changes sign over an interval x = a to x = b (i.e. f(a) 

and f(b) are of opposite signs or f(a)f(b) < 0).

 Then there is a root f(x) = 0 lying between a and b.



Problems
Find the positive root of f(x) = x – cosx by bisection method correct to three 

decimal places.

Solution: 

Let f(x) = x – cosx

f(0) = 0 – cos 0 = -1 = -ve

f(1) = 1 – cos 1 = 0.45970 = +ve

Hence the root lies between 0 and 1.

f(0.5) = 0.5 – cos 0.5 = - 0. 37758 = -ve

So the root lies between 0.5 and 1
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f(0.75) = 0.75 – cos(0.75) = 0.018311 = +ve

So the root lies between 0.5 and 0.75
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f(0.625) = 0.625- cos(0.625) = - 0.18596 = - ve

So the root lies between 0.75 and 0.625
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f(0.6875) = 0.6875 – cos(0.6875) = -0.085335 = -ve

So the root lies between 0.6875 and 0.75
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f(0.71875) = 0.71875 – cos(0.71875) = -0.033789 = -ve

So the root lies between 0.71875 and 0.75 
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f(0.73438) = 0.73478 – cos(0.73438) = -0.00786 = -ve

So the root lies between 0.73438 and 0.75
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f(0.74219) = 0.74219- cos(0.74219) = 0.00512 = +ve



So the root lies between 0.73438 and 0.74219
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f(0.73829) = 0.73829 – cos(0.73829) = -0.00133 = -ve

So the root lies between 0.73829 and 0.74219

7402.0
2

74219.073829.0
8 


x

f(0.7402) = 0.7402 – cos(0.7402) = 0.00186 = +ve

So the root lies between 0.7402 and 0.73829
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f(0.73925) = 0.73925 – cos(0.73925) = 0.000275 = +ve

So the root lies between 0.73829 and 0.73925
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Newton – Raphson method
 Newton’s method or method of tangents

 This method is also based on a linear approximation of the function but 

using a tangent to the curve.

 This method may be developed from the taylor’s series expansion.













REGULA – FALSI MEHOD
 Method of False Position

 Suppose we have an equation f(x) = 0. Let f(a) and f(b) are of opposite signs 

and let a < b.

 Then the curve y = f(x) meets the x – axis at some point between (a, f(a)) and 

(b, f(b)).

 The equation of the straight line joining these points which intersects the x –

axis is

ab

ax

afbf

afy










)()(

)(

which can be solved for x













System of Linear Equations

Direct Methods

(i). Gauss Elimination Method

(ii). Gauss Jordan Method

Iterative Methods

(i). Gauss Jacobi Method

(ii). Gauss Seidel Method



Direct Methods

• The computation can be completed in a finite number of 

steps  resulting in the exact solution.

• The amount of computation involved can be specified in 

advance.

• The method is independent of the accuracy desired



Iterative Methods



Gauss Elimination Method













Gauss Jordan Method







Diagonal system





Iterative Methods of Gauss 

Jacobi













Iterative Methods of Gauss 

Seidel 













Finite Differences Operators



Forward difference operator





Forward Differences Tabular Form







Properties Of Forward Difference Operator





Higher Differences-Forward Difference Table







Backward Difference Operator



Backward Differences Tabular Form





Higher Differences-Backward Difference Table





Relation between backward difference 
and forward differences



Central Differences(    )



Central Differences Tabular Form



Higher Differences-Central Difference Table





Differences of a Polynomial



Simplification Form



Factorial Polynomial (or) Factorial Notation







Shift Operator(E)











Average Operator (    )𝜇



Relations between the operators:







Simple Problems







Problem: Form the difference table 





Interpolation



Polynomial Interpolation



Newton’s Interpolation 
Formula











Newton’s Backward Difference 
formula

















Central Difference Interpolation 

Newton’s forward and backward interpolation formula are applicable for

interpolation near the beginning and near the end of the tabulated

arguments, respectively.

Interpolation near the centre of the tabulated arguments. For this

purpose we use central difference interpolation formula. Gauss’s

forward interpolation formula, Gauss’s backward interpolation formula,

Sterling’s formula, Bessel’s formula, Laplace-Everett’s formula are some

of the various central difference interpolation formulas.













Gauss Forward Difference formula



Gauss Backward Difference Formula









Stirling’s Formula







Bessel’s Formula









Newton’s Divided Difference Formula























Problem










































































































