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Q. 1  Answers






I) Accuracy refers to how closely a value agrees with the true value.
{\displaystyle {\text{significand}}\times {\text{base}}^{\text{exponent}},}     II)  finite number can also represented by four integers components, a sign (s), a 

           base (b), a significand (m), and an exponent (e). Then the numerical value of the

           number is evaluated as (-1)s x m x be  Where m < |b|
   {\displaystyle 1.2345=\underbrace {12345} _{\text{significand}}\times \underbrace {10} _{\text{base}}\!\!\!\!\!\!^{\overbrace {-4} ^{\text{exponent}}}.} III)  Absolute Error is the magnitude of the difference between the true value x and the
             approximate value xa, Therefore absolute error=[x-xa].
IV) The relative error is the absolute error divided by the magnitude of the exact value. The percent error is the relative error expressed in terms of per 100.
V) Gaussian elimination (also known as row reduction) is an algorithm for solving systems of linear equations. It is usually understood as a sequence of operations performed on the corresponding matrix of coefficients. 
   Q. 2 Answers




        I) A = 9.999 x 101, B = 1.610 x 10-1, A+B =?

        Step 1. Align the smaller exponent with the larger one.

        B = 0.0161 x 101 = 0.016 x 101 (round off)

         Step 2. Add significands

         9.999 + 0.016 = 10.015, so A+B = 10.015 x 101

        Step 3. Normalize

        A+B = 1.0015 x 102

        Step 4. Round off

        A+B = 1.002 x 102 
        II)  A = 1.110 x 1010, B = 9.200 x 10-5 A x B =?

     Step 1. Exponent of A x B = 10 + (-5) = 5

     Step 2. Multiply significands

      1.110 x 9.200 = 10.212000

      Step 3. Normalize the product

      10.212 x 105 = 1.0212 x 106

      Step 4. Round off

      A x B = 1.021 x 106

      Step 5. Decide the sign of A x B (+ x + = +)

      So, A x B = + 1.021 x 106
Q. 3 Answers




    I)Algorithm:
       Start

I) Decide initial values for x1 and x2 and stopping criterion, E.

II) Compute f1 = f(x1) and f2 = f(x2).

III) If f1 * f2>0, x1 and x2 do not bracket any root and go to step 7;
Otherwise continue.

IV) Compute x0 = (x1+x2)/2 and compute f0 = f(x0)
V) If f1*f0 < 0 then
set x2 = x0
else
set x1 = x0
set f1 = f0
VI) If absolute value of (x2 – x1)/x2 is less than error E, then
root = (x1 + x2)/2
write the value of root
go to step 7
else
go to step 4
VII) Stop.
II) Solution:
Here 2x3-2x-5=0

Let f(x)=2x3-2x-5

∴f′(x)=6x2-2

Here
	X
	0
	1
	2

	f(x)
	-5
	-5
	7





Here f(1)=-5<0andf(2)=7>0

∴ Root lies between 1 and 2

x0=1+22=1.5


1st iteration : 

f(x0)=f(1.5)=-1.25

f′(x0)=f′(1.5)=11.5

x1=x0-f(x0)f′(x0)

x1=1.5--1.2511.5

x1=1.6087


2nd iteration : 

f(x1)=f(1.6087)=0.1089

f′(x1)=f′(1.6087)=13.52741

x2=x1-f(x1)f′(x1)

x2=1.6087-0.108913.52741

x2=1.60065


3rd iteration : 

f(x2)=f(1.60065)=0.00062

f′(x2)=f′(1.60065)=13.37239

x3=x2-f(x2)f′(x2)

x3=1.60065-0.0006213.37239

x3=1.6006


4th iteration : 

f(x3)=f(1.6006)=0

f′(x3)=f′(1.6006)=13.37149

x4=x3-f(x3)f′(x3)

x4=1.6006-013.37149

x4=1.6006


Approximate root of the equation 2x3-2x-5=0 using Newton Raphson mehtod is 1.6006

	n
	x0
	f(x0)
	f′(x0)
	x1
	Update

	1
	1.5
	-1.25
	11.5
	1.6087
	x0=x1

	2
	1.6087
	0.1089
	13.52741
	1.60065
	x0=x1

	3
	1.60065
	0.00062
	13.37239
	1.6006
	x0=x1

	4
	1.6006
	0
	13.37149
	1.6006
	x0=x1


	Q.4 Answers. 

I) Find a root of an equation f(x)=X3-X-1 using Bisection method

Here X3-X-1=0

Let f(X)=X3-X-1

Here

X

0

1

2

f(X)

-1

-1

5



Here f(1)=-1<0 and f(2)=5>0

∴ Now, Root lies between 1 and 2

X0=1+22=1.5

f(X0)=f(1.5)=0.875>0


Here f(1)=-1<0 and f(1.5)=0.875>0

∴ Now, Root lies between 1 and 1.5

X1=1+1.52=1.25

f(X1)=f(1.25)=-0.29688<0


Here f(1.25)=-0.29688<0 and f(1.5)=0.875>0

∴ Now, Root lies between 1.25 and 1.5

X2=1.25+1.52=1.375

f(X2)=f(1.375)=0.22461>0


Here f(1.25)=-0.29688<0 and f(1.375)=0.22461>0

∴ Now, Root lies between 1.25 and 1.375

X3=1.25+1.3752=1.3125

f(X3)=f(1.3125)=-0.05151<0


Here f(1.3125)=-0.05151<0 and f(1.375)=0.22461>0

∴ Now, Root lies between 1.3125 and 1.375

X4=1.3125+1.3752=1.34375

f(X4)=f(1.34375)=0.08261>0


Here f(1.3125)=-0.05151<0 and f(1.34375)=0.08261>0

∴ Now, Root lies between 1.3125 and 1.34375

X5=1.3125+1.343752=1.32812

f(X5)=f(1.32812)=0.01458>0


Here f(1.3125)=-0.05151<0 and f(1.32812)=0.01458>0

∴ Now, Root lies between 1.3125 and 1.32812

X6=1.3125+1.328122=1.32031

f(X6)=f(1.32031)=-0.01871<0


Here f(1.32031)=-0.01871<0 and f(1.32812)=0.01458>0

∴ Now, Root lies between 1.32031 and 1.32812

X7=1.32031+1.328122=1.32422

f(X7)=f(1.32422)=-0.00213<0


Here f(1.32422)=-0.00213<0 and f(1.32812)=0.01458>0

∴ Now, Root lies between 1.32422 and 1.32812

X8=1.32422+1.328122=1.32617

f(X8)=f(1.32617)=0.00621>0


Here f(1.32422)=-0.00213<0 and f(1.32617)=0.00621>0

∴ Now, Root lies between 1.32422 and 1.32617

X9=1.32422+1.326172=1.3252

f(X9)=f(1.3252)=0.00204>0


Here f(1.32422)=-0.00213<0 and f(1.3252)=0.00204>0

∴ Now, Root lies between 1.32422 and 1.3252

X10=1.32422+1.32522=1.32471

f(X10)=f(1.32471)=-0.00005<0


Approximate root of the equation X3-X-1=0 using Bisection mehtod is 1.32471



             


OR 
II)  Find a root of an equation f(x)=2x3-3x+5 using False Position method

Solution:
Here 2x3-3x+5=0

Let f(x)=2x3-3x+5

Here
	x
	0
	-1
	-2
	-3

	f(x)
	5
	6
	-5
	-40





1st iteration : 

Here f(-2)=-5<0 and f(-1)=6>0

∴ Now, Root lies between x0=-2 and x1=-1

x2=x0-f(x0)⋅x1-x0f(x1)-f(x0)

x2=-2-(-5)⋅-1-(-2)6-(-5)

x2=-1.54545

f(x2)=f(-1.54545)=2.25394>0


2nd iteration : 

Here f(-2)=-5<0 and f(-1.54545)=2.25394>0

∴ Now, Root lies between x0=-2 and x1=-1.54545

x3=x0-f(x0)⋅x1-x0f(x1)-f(x0)

x3=-2-(-5)⋅-1.54545-(-2)2.25394-(-5)

x3=-1.68669

f(x3)=f(-1.68669)=0.46305>0


3rd iteration : 

Here f(-2)=-5<0 and f(-1.68669)=0.46305>0

∴ Now, Root lies between x0=-2 and x1=-1.68669

x4=x0-f(x0)⋅x1-x0f(x1)-f(x0)

x4=-2-(-5)⋅-1.68669-(-2)0.46305-(-5)

x4=-1.71325

f(x4)=f(-1.71325)=0.08224>0


4th iteration : 

Here f(-2)=-5<0 and f(-1.71325)=0.08224>0

∴ Now, Root lies between x0=-2 and x1=-1.71325

x5=x0-f(x0)⋅x1-x0f(x1)-f(x0)

x5=-2-(-5)⋅-1.71325-(-2)0.08224-(-5)

x5=-1.71789

f(x5)=f(-1.71789)=0.01422>0


5th iteration : 

Here f(-2)=-5<0 and f(-1.71789)=0.01422>0

∴ Now, Root lies between x0=-2 and x1=-1.71789

x6=x0-f(x0)⋅x1-x0f(x1)-f(x0)

x6=-2-(-5)⋅-1.71789-(-2)0.01422-(-5)

x6=-1.71869

f(x6)=f(-1.71869)=0.00245>0


6th iteration : 

Here f(-2)=-5<0 and f(-1.71869)=0.00245>0

∴ Now, Root lies between x0=-2 and x1=-1.71869

x7=x0-f(x0)⋅x1-x0f(x1)-f(x0)

x7=-2-(-5)⋅-1.71869-(-2)0.00245-(-5)

x7=-1.71883

f(x7)=f(-1.71883)=0.00042>0


Approximate root of the equation 2x3-3x+5=0 using False Position mehtod is -1.71883

	n
	x0
	f(x0)
	x1
	f(x1)
	x2
	f(x2)
	Update

	1
	-2
	-5
	-1
	6
	-1.54545
	2.25394
	x1=x2

	2
	-2
	-5
	-1.54545
	2.25394
	-1.68669
	0.46305
	x1=x2

	3
	-2
	-5
	-1.68669
	0.46305
	-1.71325
	0.08224
	x1=x2

	4
	-2
	-5
	-1.71325
	0.08224
	-1.71789
	0.01422
	x1=x2

	5
	-2
	-5
	-1.71789
	0.01422
	-1.71869
	0.00245
	x1=x2

	6
	-2
	-5
	-1.71869
	0.00245
	-1.71883
	0.00042
	x1=x2


