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- +x=T=0

(Note: accuracy up to three decimal places is required.) Marks: 10
SOLUTION

Let

flxi=x"-2"+x-T

MNow A =1V -(1F +1-T=-6<0
=027 (2P +2-T=-1<0

and (3 =(3) -3V +3-T=14=0

As (213 =-14 <D

Thevefore a real root lies between 2 and 3
Iteration 1
Lei

x,=2andx, =3

then

2+3
_{T]_ 2.5
Now f(2.5)=(2.5) —(2.5F +25-T=4875>0
As F(2) (2.5 =-1(4.875) =4.875 <0

Therefore a real root lies between 2 and 2.5

[teration 2

X, = Eand'x: =25
then
x, +x,

2

2+23, 995
2

Now F(2.25)=(2.25) (225 +2.25-T=1.5T8125>0
As F(2) (225 =-1(1.578125) =-1.5T8125 <0
Therefore a real root lies between 2 and 2.25

)

x, ={

={

Iteration 3



X, = 2and X, = 225

then

= )=2.125

Now £(2.125) = (2.125F — (2.125) +2.125-7 =0.205078 > 0
As F(2)£(2.125) = —1(0.205078) = —0.205078 < 0

Therefore a real root lies between 2 and 2,125

Iteration 4
X, = 2and x, = 2125

then

2+2725
2

x, +x,
I, = {T

2+2.125

=i )= 2.0625

Now £(2.0625) = (2.0625) —(2.0625)° + 2.0625—7 =—0417725 < 0
As £(2.0625) £(2.125) = —0.417725(0.205078) = —0.08 5666 < 0

Therefore a real root lies between 20625 and 2.125
Iteration 3

x= 1%25-:1':0’1'4 =2.125

then

X, =(—=

2
_ ':E.Ufﬂﬁ; 2 |25,] —7.09375
Now £(2.09375) = (2.09375)" —(2.09375)" + 2.09375-T=-0.111481 < 0
As f{2.09375)7(2.125) =011 1481{0.205078) = —0.022862 < 0
Therefore a real root lies between 209375 and 2.125

Iteration &
x, = 2.']93?5::'":{4'4 =2.125

then

x, +x,

x =( 3 )
209375+2.125
=———
2

Now £(2.109375) =(2.109375)" —(2.100375)° + 2.109375-7 = 0.0455 =0

As F(2.09375) A (2.109375) = 0,11 1481(0.0455) = —-0.00507 < 0

Therefore a real root fies between 209375 and 2.109375

Iteration 7

1=2.109375



x, :2.']93?5:1"&’4'_, = 2. 109375
then
f.7L' + X, 1)

2
& 0‘93?5+2 IIHETS] 2 1015625

2
Now f(2.1015625) =(2.1015625)" —(2.1015625) + 2. 1015625 -7 =-0.0333 <0
As F(2.1015625)(2.109375) = —0.0333(0.0455) = -0.01515 <0
Therefore a real root lies between 21015625 and 2. 109375

Iteration &
x, = 21015625 and x, = 2.109375
then
I|+I7
% =(257)
7
= 1015625+ 2. I'l]EBTE} 2. 10546875

2
Now £(2.10546875) = (2.10546875)" —(2.10546875° + 2.10546875— 7 = 0.006 = 0
As F(2.1015625) (2. 10546875) = —0.0333{0.006) = —0.0002 < 0

Therefore a real root fies between 21015625 and 2. 10546875
Iteration 9
= 21015625 and x, = 2.10546875

% _{.I:E+J:,,,}

_ f2.I[]-I5vl525 +12-I05468?5]'=2'1m515ﬂ§

Now (2. 103515625) = (2. 103515625) — (2. 103515625 + 2.103515625-T=-0.01367 <0
As ((2.103515625) /(2. 10546875) = —0.01 367(0.006) = —0.00008 < 0
Therefore a real root lies between 2103515625 and 2.10546875

Iteration 10
x, = 2.103515625 and x, = 2.10546875

then

_{rm-l-r\,,}

2 i
_ E,._.lﬂﬂ-ﬁlﬁﬁ._ﬁ; 2 IQS%E?S} — 7 1044971 88
Now (2. 1044921 88) = (2. 104492188} —(2.104492188)° +2.104492 188 - 7 =-0.0038 <0
As (2. 104492 188) (2. 10546875) = —0.0038{0.006) = —0.0000228 <0
Therefore a real root fies between 2. 104492 188 andg 2. 10546875
Iteration 11




x, = 2104402188 and x, = 2.10546875

then
X, +x,
'1'|: _"T]
2 2 546875
_ [._.lﬂd-d'?._188+2.l[l_ 46875 )= 2. 104980469

2
Now £ 2.104980469) = (2. 104980469)° — (2. 104980469)° + 2104980469 - T =0.0011 =0

As F(2.104492 188) /(2. 104980469) = —0.003%(0.001 1) =—0.00000418 <0
Therefore a real root lies between 2104492188 ana 2. 104980469

As the next root lies between 210449288 and 2. 104980469 and these roots are equal up to
three decimal places.

So, the ﬁujred root ui to three decimal ilm:es is 2.104

Solve x” —%x+1=0 for the root between x=2 and x=4 by bisection method

Solution:
Here we are given the interval (2.4} so we need not to carry out intermediate value

property to locate initial approximation.

Here fix)=x’-9x+1=0

Now fi2F9 and fi4)=29.

Here fi2).fi4)<0 S0 the root lies between 2 and 4.
So,x,=2x, =4
X, +x,

and X, = =3 (This formula predicts next iteration)

Mow fi3 =1, Here fi2).f{3)<0 So the root lies between 2 and 3.
Repeat above process to required number of iteration.

Step,Take two Initial Approximation such that fix1).F(x2)<0.Means both must have
opposite signs.Take their mean by x3=(x1+x2)/2

Next Take two element from which 1 will be x3 and another from x1 or x2 such that both
x3 and the other element should have opposite sign.

Repeat the above process to the required numbers of iterations.

| Regula Falsi Method
Formula for the Regula Falsi Method is .x-l:xi—ﬁf[ﬂ} ar
X —X
—_ _ n n—1
'x{:Hlj - xu f(xn)
f(xu ) o f(xn—l )

Steps: If the interval is given , check whether the root lies in between the interval or not
by the principle that states if both number have opposite sign , then the root lies in
between interval.




Find the next approximation with the help of the formula.
tion#2 Marks 10

Solution:

As fix)=cosx—xe"

F0)=cos0-0"=1=0

Flly=cosl-1¢' =0.5403-2.718 = -2.1779 <0

So root af the eq. lie between O and | Let x, = Dand x, =1
Thus fix,)=1and fix)=-2.1T79

The formula for finding the root of the function fix) by Regula-Fasli is given by.
¥ =
IIJr-II = xil "—f
Fa-1” )
For n=1 we have,
x,—x, - 2 17797

sx-— A% _sle)=l- 217797 = 1-0.68533=0.31467
ey W 1??9? - )= 7
F(x,)=cos(0.31467)—(0.31467)" = 0.950899— (0.3 I4E?}|[I 369806 )=0.519863

Since f(x) and f(xz) are of opposite signs, the root lies between x and .
Therefore, for n=2 we have,

¥, - 0.31467-1
=x,——2T5__ r(x )=031467- 0.519863
7wy T 0579863 —(-217797) )
B 0.68533 3
= 031467 + T2 (0.519863) = 0.44673

£(x,) = cos(0.44673) - (0.44673) ™ =0.901864 — (0.44673)(1.563191)=0.20353

Since f(x) and f(x) are of opposite signs, the root lies between x and xs.
Therefore, ﬂ:ur n=3 we have,
x,— 0.44673 -1
044673 -
m )= 0.20353—(-2.17797

X,

“25‘”25? {u.zmss} ~0.493159

The required root after 3 iteration using Regula-Falsi method is 0493159

ﬁ'nn 2

(Note: accuracy up to four decimal places is required) Marks: 10
SOLUTION

5(020353)

=0.44673 +




Let

flx) =x"—4x-9

Now

S0y =(0) -40)-9=0-0-9=-9-<0

Ay =y -4 -9=1-4-9=-12<0

A2 =02y -42)-9=8-8-9=0<0

A3 =03 -43)-9=27-12-9=6>0

Now, Since f(2) and f(3) are of opposite signs,
therefore, the real roat lies between 2 and 3
N,

let x,=2 and x,=3

First iteration
X=X, — R f
T flx )= Ax)

3-2
]
ﬁ_{_g]fl

(x,)

=3-

l
=3——(6
ISE )

=3-=

=26
Ax)=A2.6)=(2.6) -4{2.6)-9
=—1.824

Second iteration
X, — X,

=K —————
Ax)—Fx,)
26-3

=26-——"_(-1.82

=26 TR ﬁl 1.824)

=2.69325

Flx, )= F(2.69325)=(2.69325)" — 4(2.60325)-9

=-0.23725

Ax,)

Third iteration



X,
't.-_xq _f[j’ .J _.ﬂ _.ﬂ -Il

60335 2.459325—2.6 (~0.2001)

—023725-(-1.824)

=2.T0536
filx,)= f(2.70536)= (2.70536)" —4{2.70536)-9
__0.02098
Fourth iteration
'||
R ) - flx %)
2.70536-2.69325

=2.70536 -— ——— (-0.02098
—0.02098 —{-0.23725) ( ]

=2.70653
Flx, )= F(2.T0653)=(2.70653) —4{2.70653)-9
= 0L00M368

Fifth iteration

X,
x, =5, ———20 s calfibey
T T ) ()
2. 70653-2.70536
=2.70653 - 0. 368—(0.02098) (0.0000368)

=2.70653

Hence,

The required root of the given equation correct to 4 decimal places 1s 2. 7065

ﬁﬁnni 1 Marks 10

Solution:
Sincee” =10x.Let Flx)=e" = 10xwe seethat F(0)=1and F(1)=-2.6321
As ¢ =10x we can easily find the value af x,thus

-

.x'—ﬁ Let g x)= ]ﬂ

By rakmg its derivative we get

o[ }_ —— , we see that |qﬂl'{x]| = | for all values in [0,1].

.':'Twre-_.l"orf we can apply method of iterations to the given function.



Take any valfue within [0,1].Let

5 =05
5 =$[0.5]=—%:D_Dﬁl}? : £(x) =—0.09516
x, :.|ﬂ|[l:].l:ll!if[]']"}:—'El-umT =0.0914 S ) =0.00869

—niEL s

x, =$(0.0914)=-= o =00M1 ., f(x,)=-0000790477 = ~7.9047710"

£, =¢(0.0941) =S —0.0913 , f(x,)=0.0000275784 = 2.7578410”
x, =0.0913
Example

Find a real root of the equation cosx=3x=1 correct to seven places of decimal.

Solution

Here 1t 15 a transcendental fumction and all the calculation mmst be done in the radians
mode and value of p1 should be 3.14

fix)=cosx-3x+1

fi0)=cos0-3{W+1=1>0

Sl Dy=cos(1.37)=3(1.57)+1=0.0007963 - 4.T1+1==3.7092037 < 0
so a real root lies berwaen 0 and x/2

here i(x}=%{msx+l}

we have ¢'(x) = —%-sinx

it is clearly less than | as sin is a bounded fimction and it's values lies between—1 and 1
hence iteration method can be applied

let x, = 0.5 be the inital approximation then

L=#r)= %[cn!t’ﬂ.f—}— 1] = 06252608

£, = 9% ={cos(0.6258608) = 1) = 0.6034863
b |

I =) =%[1:M{I}.ﬁl)5d£ﬁ] +1]=0.607T7873

X, =) ==[eos(0.607TET73) + [ =0.6069711

k| =

X =gx,) -%[ma{[).ﬁ:lﬁﬂ?] [41]= 06071254

X = #05) -%[cm{ﬂ.ﬁﬂ'-'l!ﬁ»!] +1]=0.6070969



X =) '%[ﬂﬁ(ﬂ.ﬂl?ﬂ?ﬁ?} +1] = 06071025
4 =#xg)= %[EMID.EII?H}IS] +1]=0u5071014
L =dn)= %[ﬂuﬂﬂ.ﬁﬂ?lﬂ“] +1]=0.50710164

Xy =)= %[tu@.ﬁﬂ?lﬂlﬁ}- 1]= 06071016

Procedural Detail:

Find the limit if not provided by starting from x=0 to ,...

Find two consecutive numbers for f{x) should have opposite sign.
Use the Newton Raphson Formula to find next approximation .

Question#3 Marks 10
Solution:

As fix)=x"-3x-5
AN=2-32-5=-3<0
A3=3¥-33-5=13=0
Ko root of the eg. will lie in [2..3]
now [ (x)=3x" —Fand ' (x)=6x
F=32-3=9and F(})=33-31=24
Fi=62=12and F'(31=63=18
Since F(3)and [ (3are of same sign.So we choose x, =3
sa by Newton's methad we have
flx) L 13
:xu—m:3—522.4553
Flx )=(2.4583) —3(2.4583)-5=14.856]1-T7.3749 -5 =2.48]2
Fix)= 7 (2.4583) =3(2.4583)" -3 =18.1297-3=15.1297
x 24812
%= -%:2.455&- - =22043
S, )=(2.2943)" -3{2.2943)-5=12.0767 - 6.8829-5=0.1938
A, )= FU22943) = 32237 -3=157914-3=12.7914

¢ mm L) 5594 01938

fix) 12.7914
Example From the Handout at page#

Value of e=2.7182

=2.2791



n=2

firy=fl0.2) = 0408

I, =x(f)-xfix)
e )= Six)

X, =(0.5){0.408) —(0.24—0.375)
(0.408) — (—0.375)

x, = (0.204) + (D.075)

(D.408) +(0.375)

x, = 0.279
D.783
x, =0.3563

ITERATION 3

n =3

S ) =f(03563) = -0.02367

x, =x, flr)-x fix)
Fix,)-fix,)

x, =(0.2)10.3563) —(0.3563) f(0.408)
£10.3563) - £(0.408)

x, =(0.2N-0.02367) — (03563 0.408)
(—0L02367) — (0.408)

X, = —0.004737 —0.1453

- 0.43167
x, = —0.150034
-0.43167
x, = 03477

ITERATION 4



n =4
Fix)=f(03477) = -0.02367
x, = 03477 fix )= -0.00107
x, =x fx)-xflx)
fix,) = fix,)
x, =(0.3563)-0.00107)—(0.3563 —0.02367)

(—0.00107)—(—0.02367)
x, =—0.000381 4+ 0.0823

~0.00107 + 0.02367
x, =0.7849

0.0226
x, = 0.3473

1, =0.3473 fx, )= —0.0000096

Hence, the root after four iterations i= 0.347

' Question 2

Use the secant method to solve the equation & —3x” for(< x < 1. (Perform only 3 iterations. )

| Solutlon

Flz)=e" -3 . w=lliw =k

both are the initial approximations
Fy=e"-3(0)=1

Fly=&" -31)=-0.281

now we calculate the 38 ond approximation

. = x f(x ) —x Filx,) _ (00281 - — 0.7806
T fix)-Sfix) -0.281-1
F0.7806) =" - 0. TR06)" = 2.1827 -1 82800 = 0.3546
wowx, =1 and x, =0.786
Fly=—0281 r(0.786) =0.3546
M) —x ) W0.3546) - (0.786)(—0.281)
o Sl )= f(x)) - 0.3546 +0.281

=0.9052

mow
x, =0.9052 fi0.9052)= 2.71"™* —3(0.9052)" = 0.0074
x,=0786  7(0.786) =0.3546

x f(x,)—x f(x,)  0.7806(0.0074)—(0.9052)(0.3546)
T ) A 0.0074 +0.3546
so root is 0.9076

=0.9076




|Question 1 |

Solve the equation ¥ — 7% +14x—6 by using Muller’s method only perform three

Tterations.( % = 0.3.%, =Lx. =0

| Solution

1" iteration
x, =05, x =1 and x, =0
Hx, )= F = A0Sy = (057 - T(0.5)° + 14{0.5) -6 =-0.625
fx)=L=r=0 =Ty +141)-6=2
flx )= £ = A0)=(0) -T(0) +14{0)- 6 =-6
e= f, =-0.625
h=x—x =1-05=03
bhy=x,—x,=05-0=0.5

e b f — (b +h)f +h

b,k +h,)
(05N 2) = (0.5+0.5)(—0.625) +(0.5)(=6) 1 -(1)[-0.625) +(0.5){-6) _ 55
- (0.5)(0.5)(0.5+ 0.5) - (0.5)0.5K1) :
poti=h —ah
)
p— 2-(=0.625)—(-5.5X 0.5 2+0.625)+(5.5(0.25 g
B 0.5 B 0.5 -
L 2
e h —Jb: —dar
+=05- 2(-0.825)
8- \HE]’ —(4)(-3.5)-0.625)
x=1.8721
2™ jteration

x, =05, x,=1.8721 and x, =1



Fix,)= £, = £(0.5) = (0.5) —T(0.5) +14(0.5)— 6 = —0.625
f(x,)= £, = £(1)= LET21 —7(L.8T2I) +14(1.8721) -6 = 2.228
Flx)= £ = F(0)=(0F - T(0F +14(0) - 6 =—6

e=f,=—0.625
h=x —x =18721-05=1372]
h,=x,—x,=05-1=-0.5

_ bt — U+ )G+ i
- b, + )
. (—0.5§2.228)—({1.3721 -0.5)-0.625)+(1.3721) -6)
(1.3721)-0.501.3721-0.50.5)

=14.70

_ =S —ak]
- h

_ 2238 —(-0.625)—(14.70%1.3721)" _
= T =

b

-17.72

2c
b—+fb" —dac
1.25

+
12.62—f(17.72) —(4)(14.71)(-0.625)
x=1872

=029

x=05

For 3rd iteration
1, =029, x, =1.8721, x, =1

For third iteration we will proceed in the same manner.

| Graeffe’s Root Square Method I

Gaussian Elimination Method

Question 2
Using Gaussian Elimination Method, solve the following system of equations
x +x, + 2.'c‘ =9

x +3x,+2x, =13
I, +x,#3x, =14

Solution:
Marks: 10



The Aupgmented Matrix of the given system of equations is

I 1 2 9
4={1 3 2 53]
3 1 3 14
nm 1 2 9
M0 2 0 4| by R-RandR,-3R
|0 -2 -3 -13
M I 2 9
s T | 2] by %Rz
|0 -2 -3 -I3
1 2 9
Sl 1 00 2 | b R H-DIR
0 0 -3 -9
o 2 9
~E0 1 0 2| by :3-].11,
oo 1 3

Wh-ir:h shows that from the third and second rows

Z=3, y=2
And from the first row

X+y+2z=9

Using the values of y and z, we get x=1

Hence the solution of the given system is

X=1,v=2,2=3

Question 1

Using Gaussian Elimination Method, solve the following system of equations
2x—y+2z=12
x+10yp-3:z=
x—y—z=3

Marks: 10

Solution:
The Augmented Matrix of the given system of equations is



2 -1 22

A=1 10 -3 5
I -1 -1 3
10 -3 5
~f12 -1 2 2| bv R,
1 -1 -1 3
10 -3 5§
~f10 -21 8 -8B} b R-IR.R-R
0 -11 2 -2
10 -3 5]
88 -1
£ —_—— —_— 7 —
L TR TR B T
0-11 2 -2 |
1 10 -3 5
8 8
=le 1 22 S| bRl
27N miee B
0 o 260
I 21 21 )

Using Gaussian Elimination method, by backward substitution, we get as follows
From the third row, we get

646

And finally from the first row, we get
X+ |1]_1'— z =
Putting the values of y and z, we get



x+ 0y =3(-1)=5
= x+3=5

= x=2

So, the solution is

x=2 . v=0.=z=—1

| Guass-Jordan Elimination Method

Question#1

Marks 10

By using Gauss —Jordan elimination method, solve the following system of equations,

Solution:

The given system in matrix form is

= = = = = — uw pa —

‘:.‘:.'_uu‘:.‘:.'_uu

X4+ y+z=
Ir+3y+dz=24
2x+y+3z=16

- 2

1
3
2

— P e e

(L

1 1] [T
I 4ipyi=| 4
1 3l=] [16
A X =8
Mmi1i1: 7
[4]B]=/3 3 4 : M
213 : 16
7
16 R.
24
-
2 R, R -2R.R R -3R
]
: 9]
2 R >R+R
3_
3
-1 R—+R-2R.R. R -R,
: 3
3
_R:



So,
x=3,y=Lz=3

|l Jacobi's Iterative Method

Solve the following system of equations

Mx+y-22=17
Jx+20y—=z=-18
2x-3y+Mz=25

By Jacobi's iterative method taking the initial starting of solution vector as (0,0,0)
and perform the first three iterations.

Solution:

Wx+w—2==17
x4+ 21]_1'—: =18
Ix—3y4 20z =25
e 17— y+2:
20
_-18-3x4z
20
25-2x+3y
20

Z

starting with (0,0,0)

Iteration#01
17-0+ 2(1}] 17
r-—— =

0.85
20 20
18-3(0)+0 18
Y=t W
| 25-2(0)+3(0) 25
£= 5 =5=125

Iteration#02
x=085 y=-09-=125

17-(-09)+2(125) 204

X 2{. _EZI{E
—18-3(0.85)+1.25 —103

_ - = _0.965

¥ 20 0 - 09

__25-2(085)+3(-09) 206 _, .

- 20 T

Iteration#03
r=1.02, y=-0965,z=1.03



17-(-0.965)+2(1.03) 20.025
xX=

= =1.00125
20 20
~]R— 7 g |
,oT18-3(102)+103 2003, 00
20 20
25—2{[.02j+3f—0.%5}| 20.065
. = =1.00325
20 20
|| Gauss-Seidel Iteration Method I
Question#3 Marks 10

Solve Question No. #2 by Gauss-Seidel iterative method and perform first three
iterations. What you see the difference after solving the same question by two different
iterative methods? Give your comments.

Solution:

The above system of linear equations is diagonally dominant; therefore, Gauss-Seidel
iterative method could be applied to find out real roots

Wx+w—2z=17
I+ 20p—z=—-I18
2x—3y+ 20z =25

The above system of equations could be written in the form

NT—y+2:
"\ 20
—18-3x+z
LT
25-2x+3y
20

X

E=

starting with (0,0,0)
Iteration#01
17-0+2{0) 17
.T:—Eu :EZD.SS

_ —18-3{085)+0 -20.55
- 20 o0
25—2{0.35]+3[—I.02?5] 202175
- 20 T

—1.0275

=L.0O10875

Iteration#02

x=0.285 v=—1.0275z =1 010875



= L.0024625

X

17-(-1.0275)+ 2(1.010875) _ 2004925

- 20 20

_—18-3(1.0024625) + LOI0STS _ ~19.9965125

= 20 T

25-2(1.0024625) + 3(~0.999825625)  19.995598125
20 20

=-0.999825625

=0.99977990625

Iteration#03

x=1.0024625, y =—0.999825625, = = 0.999TTO90625

= 25625 5
. 17-(-0.999825625) + 2(0.99977990625) _ 19.9904160625 _ 0.9999708
20 20
—18— 5 -
. 18-3(0.9999708 )+ 0.9997799062 _=2000013249375 _ 10000066247
20 20
25-2(0. -1, 5
L 2(0 9999?&3;;{}3( 1 .0000066247 ) _ zﬂ_ﬂngg.}ﬁ_ 26 _ 10000019263

In Gauss Siedal Method, the newly computed values in each iteration are directly
involved to find the other value of the system of equation and save memory for
computation and hence results are more accurate.

Question 2
Do five iterations to solve the following system of equations by Gauss-Seidal iterative
method

10x—2y—3=z=305
“2x#10v-2z=154
“2x—y+10z=120
Marks: 10
Solution:

Since, the given system is diagonally dominant; hence we can apply here the Gauss-
Seidal method.
From the given system of equations

e _ 1
= [30542)7 4327

¥ :%[Iﬁahlr“' +2:"]

™ :%[|20+21"" +_1""]

ITERATION 1

For r=0

Taking y=2=0 on right hand side of first equation. In second equation we take z=0 and
current value of x. In third equation we take current value of both x and y.



[305 +20)+X0)]=T= s 5 =305

_[|54+21305|+2{m]__[|5¢ 6]]_£_2I.5

2005
2 = 111204 20305) 4 (21.5)] = L1120+ 614 21.5]= 2923 _ 2025
m[ +2303)+21.5)] m[ +61+215]==5

ITERATION 2
Similar procedure as used in Iteration 1 will be used for Iterations 2, 3, 4 and 3.

1 408.75

]u[3u5+212| 5)+3(2025)| = 205 = 40875
. —[| 54.+2(40.875)+2(20.25)] = == m 3 _ 27625
N ﬁ[|2cn+ 2(40.875) + (27.625)] = “9'”5 22038
ITERATION 3
- _[3u5 +2(27.625)+ 3(22.938)] = ‘m[?” - 42.906
[154+ 2(42.906) + 2(22.938)] = 2> ;EE - 28.569
= m[|2[r+ 2(42.906) + (28.569)] = *3‘:38] =23.438
ITERATION 4
%
- %[305 +2(28.569)+3(23.438)] = 232432 _ 43245
|:u[ 54.4.2(43.245)+ 2(23.438)] = 23? 366 _ 28737
- _[|20+2143 245)+ (28.737)] = 23552? ~23.523
ITERATION &
P —[305 +2(28.737)+ 323.523)] = 23 [?‘43 - 43.304
’ e —[|5¢+ 2(43.304) + 2(23.523)] = 221 :5“ - 28.765
25373 _ 31 517

== -I-E[IZIH 2(43.304) + :23.?65]] =
Above Results are summarized in tabular form as

Variables
Iterations X ¥ Z
1 30.9 21.5 20.25
2 40.875 27.625 22.938




3 42.906 28.569 23.438
4 43.245 28.737 23.523
5 43.304 28.763 23.537
Hence the solution of the given system of equations, after five iterations, is

x=43.304
y =28.765
2=23.537

| Relaxation Method |

| Matrix Inversion |

_ﬂ

Question 1
Find the largest eigen value of the matrix

4 1 0
1 20 1 MARES 10
0 0 4

And the corresponding eigenvector, by Power Method after fourth iteration starting with
the initial vector vI% =(0,0,1)7

SOLUTION
410

Let A=[1 20 1
0 0 4

Choosing an initial vector as
vi% =(0,0,1)T then

ITERATION 1

u® =[4™| 1 20 1]0]=|1
0 0 401} |4}

Now we normalize the resultant vector to get

410}\*}

Y



u" =4 =q,v

0
1
4
1

Continuing this procedure for subsequent Iterations , we have
ITERATION 2

1
s 1 0% |3
W =LA 1 20 1 %: 6
0 0 4 I 4
1
24
u? =61 [=g"
2
3
ITERATION 3
1
4 1 0y 24| (1167
u =41 20 1|1 (=] 20.708
0 0 4)2 2.667
3
0.056
u' =20.T08| 1 =g,
| 0.129

ITERATION 4
4 1 0900567 [1.224

w' ¥ =[AL 20 L1 =| 20.185
0 0 400129} 10516
0.061

u™ =20.185] 1| =g
0.026

Therefore, the largest eigen value and the corresponding eigen vector accurate to three
decimals places are



A=20.185

0.061
(xy=11
0.026
|_le:ion 1 marks 10
Find the largest eigen value of the matrix
6 5 12
31 4
1 10 3

And the corresponding eigen vector, by Power Method after fourth iteration starting with
the initial vector v% =(0,1,0)7

SOLUTION
6 5 2
Let A= i1 4
1 10 3

Choosing an initial vector
vl =(0,1,0)T then

ITERATION 1
(6 5 200y (5
r:'”:[.é‘]v'u': 31 4911=|1
1 10 310 10
Now we normalize the resultant vector to get
0.5

u =10{ 0.1 |=gp"
1

Continuing this procedure for subsequent Iterations, we have
ITERATION 2



(6 5 2)(05) (55
W =[Ap”={3 1 afo1|=56
110 31 ) l4s
E'\
361 rpos2
u =56 % 1 |=gqw
a5| \0-804
56)

ITERATION 3

6 5 2370982 12.5
M =[Ap* =3 1 4|1 T.162
10 30080} 11339
0.933
u'? =13.394) 0.535 (=g,0'"
l
ITERATION 4

6 5 2}0933 10.273

' =[A™"=|3 | 4] 0:535)=)"7.334
L 10 301 0.283
1
w' ' =10273) 0.714 |= g ™"
0.904
Therefore, the largest eigen value and the corresponding eigen vector accurate to four
decimals places are
A=10.273
and
1
(X)= 0714
0.904
Esmesssoa [T
Question 1

Using Jacobi's method, find all the eigenvalues and the corresponding eigenvectors of the
following matrix,



3
2 | 2 Marks: 10
|

Mote: Give results at the end of third rotation.

Solution.
1 2 2
LetA=|2 1 2
221
1 2 2
Then, £'={2 1 2
221
Hence,

Matrix A is real and Symmetric and Jacobi's method can be applied.
Rotation 1

In Matrix A, all the off-diagonal elements are found be 2.
So, the largest off-diagonal element is found to be

Gy =dy =dy =ap =ay =ay =2.
Therefore, we can choose any one of them as the largest element.

Suppose, we choose a . as the largest element

Then, we compute the rotation angle as,

tan2g -2 22,

) — 0y

Therefore
tan 28 = o

Therefore, we construct an orthogonal matrix 5, such that,



cos§ —-sm$ 0
5 =|smf cost 0

0 o 1
F 0
I O T |
=g ® 0
| I | |

Now the first rotation gives,

D, =545

1 1
7z w0

Here.S',l——:f!rigﬂ
0o 0 1

So,

D, =545,

i.e._

F E O 22)lg 0
| 1 1 1
D=-% % 0||2 1 2| & O
00 1fl2 2 Ijfo o 1
30 2.828

2828{}

To check that we are right in our calculations, we can see that the sum of the diagonal

elements is, 3+(—1)+ (1] =3, which is same as the sum of the diagonal elements of the
original matrix A.
Rotation 2

For the second rotation we choose the largest off-diagonal element d,; =d,;, = 2.828 | then



2d,, 2(2.828) _5.657

tan 26 = =2.828
dy—dy  3-(1) 2
So,
20 =tan”' (2.828) = 70.526
8 =35.263

Therefore, we construct an orthogonal matrix §, such that,

cos(35.263) 0 -sin(35.263)
8= 0 I 0
sin(35.263) 0 cos(35.263)

0.817 0 -0.577

=l 0 1 0
0.577 0 0817

0.817 0 0.577

== 0y §ase

-0.577 0 0.817
Now the rotation 2 gives,
D, = 5:"}]'5:

0817 0 0577 3 0 2828][0817 0 —0.577
D= 0 1 0 {0 -1 0 0 1 0

0577 0 08172828 0 1 [[0577 0 0817

5 0 0

=0 -1 0

0 0 -

Again to check that we are right in our calculations, we can see that the sum of the
diagonal elements is 5 +{—lll - f—l] =3 which is same as the sum of the diagonal

elements of the original matrix A.



Rotation 3

We can see that in above iteration that [, is a diagonal matrix, so we stop here and take
the Eigen Values as

A=5,4,=-1, i, =-I

Now the Eigenvectors are the columns vectors of the matrix § = 5,5, , which are,

L 0 1 0
1| 0577 0 0817

0.577 —0.707 -0.408
= 0.577 0707 -0.408
| 0.577 ] 0.817

|

LA
Il
o &k &

-+ 00817 0 -0577
&
0

Therefore, the corresponding EigenVectors are

0.577 -0.707 ~0.408
Xx,=|0577{, x,=|0707 |, Xx,=|-0408
0.577 0 0.817

For a given table of values | |}, 0,1,2,..., k k x ¥y k= nwith equally spaced abscissas of a
function y= fix),we define the forward difference operator A as follows,

Ay, = ¥ =¥ =01 _..(n=1)

These differences are called first differences of the function y and are denoted by the
symbol Ayi Here, A is called the first difference operator.

Similarly, rth Difference operator would be Ay, =ATy,
Leading term =y,

Leading Diffenrence=Ay

Backward Difference Operators:

Vv, =y—y i=n (n-1...1

Central Difference is given by,

0¥ = Vs ~ Yy

—AT ¥



Ayp=n-
ﬂﬂl = :l": -J’|

"i}'x-:l =¥a " Vaa

Vyi=y—dygi=n (m-1)._..1
O
Vi =n-m
V=1 -n
';r-l"'ﬂ = Ve~ ¥
Op=n=d.  O¥p=N-N.
In General.

Y, = Yoy — Vit

Higher order differences are defined as follows:
JEJ'J' = 5.1".:_5,-':] — &3 -V

&y = SHJ"HW} = SH-'ﬁ-wz}

Shift operator, E
Let ¥ = f (x) be a function of x, and let x takes the consecutive values x, x + h, x + Zh, etc.
We then define an operator having the property
E f| x) = flx+h)
Thus, when E operates on f (x), the result is the next value of the function. Here, E is
called the shift operator. If we apply the operator E twice on f (x), we get
E'f(x) = E[E f(x)]
= E[f{x+ M= f(x+2h)
Thus, in general, if we apply the operator ‘E' n times on f (x), we get
E"fix)= f (x+nh)
The mverse operator £ is defined as

E7f(x)= flx—h)
Similarly

E7 fixh= flx—nk)
Average Operator, u:
it is defined as -

A

mx}=—[ [ ]+.f

= ‘];[ T4 "] 1: =in’ !]]

: 3
J—EJ]



Differential Operator, D

it is defined as
D=L =7t
N d?
I fix)=— fix)= f(x)
i
=Aa=E-1
=V=1-F"! =E
E
=gV _ g1
=4 =%(EI.': +ETY
hD=logE

Mewton Forward Difference Interpolation.
1 for any real number p, we have the operator E such that

EF f(x)= flx+ ph).
Fix, +ph)= E"'_f{xc}= (1+AY #F(x)

|t1+;.rﬁ+F£p A +P(F_13}::‘P_2}ﬁ}+---}ftxoj

Slxg + ph) = Fx )+ pAfix,)

p(;;l A fix) + 22 1;:..0 D w3 ()

FR p{p_lj-"{‘p_"+]}ﬂ.’f(xu}+EIIOI

; 1.2 .
y=1ix) 2.0 3.5 [-1.7 [2.3 [4.2 6.5

10
Solution.
Forward-difference tahle

x y | Ay | My | asy | ay | a%y | acy

1.0 2

1.3




1.2 3.5 -6.7

-5.2 15.9
1.4 | -1.7 9.2 -27.2

3 -11.3 41

1.6 2.3 2.1 13.8 -60.8

1.9 2.5 -19.8
1.8 4.2 0.4 6

2.3 -3.5
2.0 6.5 3.1

-0.8
2.2 5.7

X 1.0 [1.2 [ 1.4 1.6 [1.8 2.0 [2.2 |

y=ffx) 2.0 |a.s |-1.7 [2.3 [4.2 6.5 [5.7 |
Marks:

10

Solution.

Backward-difference table

x y Ay | ary [ avy [ Aty [ Ay | asy
1.0 2
1.5
12 | 35 6.7
-5.2 15.9
14 | -1.7 9.2 27.2
4 -11.3 41
1.6 2.3 2.1 13.8 -60.8
1.9 2.5 -19.8
1.8 | 4.2 0.4 -6
2.3 -3.5




2.0 6.5 -3.1

-0.8
2.3 5.7
Question 2 marks
10

Flx)=x"-3x-5x-7 For x=-1,0,1,2,3,4,5

SOLUTION

For the given function, the values of y for the given values of x are calculated as

Jorx=-1

A= =(=1y =3(-1F-5-1)-T=-6
Jorx=10

A0y = {0y =30y -5{0)—-T=-7
Jorx=1

A=y =301 -5{1)-7T=—14
forx=12

A=Y -X2F -5(-T=-21
Jorx=3

F3)=03) 33y -53)-7=-22
Jorx=4

A = (4 =34y -5(4)-T=-11
forx=3

A= -35r -5(5)-7=18

So, the table of values of rand vis

x -1 0 1 2 3 4 S

y=flx}) |-6 -7 -14 -21 -22 -11 18

Forward difference table

Forward difference table for the table of values of rand y = f(x)is shown below

x y Ay | Aty | Ay | Aty [ A%y | aey

-1




0 -7 -6
-7 5]
1 -14 0 0
-7 ] 0
2 -21 4] 0 0
-1 ] 0
3 -22 12 0
11 4]
4 -11 18
29
5 18

Backward difference table

Baclkward difference table for the table of values of rand vy = f(x)is shown below

x ¥ Vv Viy Vi V'y Vip Vv
-1 -6
-1
o -7 -6
-7 (5]
1 -14 0 0
-7 i 0
2 -21 i 0 0
-1 o] 0
3 -22 12 0
11 1+
4 -11 18
29
5 18

Question 1 marks
10




=1

g-ﬂ-

125

216

343

512

SOLUTION

Forward difference table

Forward difference table for the given values of xand yis shown below

x ¥ Ay | Aty | Asy | aty [ A%y | aey
1 1
7
2 8 12
19 6
3 27 18 0
a7 6 0
4 64 24 0 0
61 6 0
5 125 30 0
91 6
6 216 36
127
7 343 42
169
8 512

Newton's forward difference interpolation formula is given by

plp=p-1) s

Yo =Yo+ PAV+

+P[P-|HP-EHP—3}‘&4},&

plp-1) 2

Yo=lLAw, =T A%y, =12, A%, =6,A%, =A"y, =A"y, =0

5
1

=1.5

Yo

o Me-Dip-2)

{P_n-'-l]ﬂ“_].-‘




So, by putting the above values in Newton's forward difference interpolation formula,

We have
Y. =¥ +Plﬁ_}|:u + P:.P_E]ﬁ:yo_i_ P{P_].HP—Z}&:JID
21 3l
=1+1.5(T)+ 1.5(1.5-1) (12)+ 1.51[1.5—1}(1_5_2].{'51‘|
21 T
=1+10.5+4.5-0.375
=15.625
i.e.
¥y, =15.625
Question 2 —
10

¥ 1 2 4 5 8
flx) |5 14 28 45 92
SOLUTION
The divided difference table for the given data is given by
x ¥ 1=D.D. | 2« D.D. | 3 D.D. | 4b D.D.
1 ]
9
2 14 -2/3
T 1
4 28 10/3 -29/126
17 -11/18
5 45 -1/3
47/3
B 92




Newton's Divided Difference formula is
Flxd =, #le—x 0 x.x ]+ (v —x, Moo —x oo ] (e — o e — o W — o, ) v ]
+lx—x Nor—x Wx—x Wx—x hpfx . x.x, v, x]

FL5) =5+(15-1)9 +[I.5-1}[I.5—2}f-§} L1152 1541

2
H1.5-1) {I.5-2}{1.5-4}{I_5-5){-E1

=5+4.5+0.1667-+H0.625-+H).5035
=10.7952

Question 3 marks
10

Find y (6)and » (6) from the following table of values.

x 1 2 3 4 5 &
’ 3 9 17 27 40 55
SOLUTION

Backward difference table

Backward difference table for the given values of rand yis shown below

x ¥ Vi Viy Vi Viy Vi
1 3
5]
2 9 2
8 o
3 17 2 1
10 1 -3
4 27 3 -2
13 -1
3 40 2
13
o] 59

By backward difference formula for first derivative, we have



1 viy v vy
¥ = Vy, + Yo VY, V¥,
h 2 3 4

viy vy v Vi
¥ _1 Uy 4o Yo VY VY VY,
hl 2 3 4 5

1 2 -1 -2 13
B)y=-|15+=+ —+—+—
Y I[ 2 3 4 5]

=15+1-0.333-0.5-0.6
=14.567

By backward difference formula for second derivative, we have

+"F1p+H +5\? ]

12 i
Tﬁerffare
y0)=57 [3+( |}+—{—3] —'[—3]]
=2—l—1.333—2.5
=-3.333
Question 1
Marks 10

a) Newton'’s Forward Difference Formula

b)|Lagrange's Formula
Hence show that both the methods give raise to the same polynomial.

x o 1 |2 |3 |
¥ 1 3 |7 |13 |

The Newton's Forward difference table is given as



x ¥ Ay Ay Aly
] 1

2
1 3 2

4 (8]
2 7 2

(5]
3 13

We have Newton's forward difference interpolation formula as

-1 .. -Wp-2) ..
AL iy, 22D o, i

Since, the third and higher order differences are zero; Therefore, Newton’s forward difference

Y=y, +phy, +

Interpolation formula reduces to

y=y,+ phy, + #Eﬁv‘, (2}

Here,
x,=0, y,=1, Ay, =2, A’y =2, j=1
And p is given by

Substituting these values in Eq.(2), we have

y=l+x(2)+ "{"2' D (2)

=l+2x+x(x-1)

=l+2r+x’—x

=x*+x+l
Hence, the required polynomial is

y=x +x+I

Lagrange's Interpolation formula is given by



o (x—x Wr—xx—x) . (r—x Wr—xx—x) )
' {10-_11qu _I:“,xo_xzt}}oi-{'ﬂ _IonL_I:Hxl _Is}}I
(x—x Hx—xx—x) . (x—x x—x Hx—x.)

(2, —x Wox,—x Jix, —x}]}: (x, —x, Mo, —x Wx, - .1r=:l'!’:~

By putting the values in the formula, we get

o (=1 x—2)x-3) [x—0)x-2)x-3)
I (0—1H0-2)0-3) 0+ (1-0)1-2){1-3) 3
(x—D{x—1Hx—3) (x—Mix-1Hx-2) (13)

(2-002-1N2-3) M+ (3-003-1n3-2)

yo X b +lle—6 3155 +18x Lo X6 4 lle—6 3 15x +18x
(=IM=2K-3) ((=1)-2) T —6 2
T 42 +3x)  13(x' 32" + ) LIx =28+ 21x | 132" -39+ + 26

T R E TR -2 6

. o —bx + 1 la—6 y 3x" - 151" +'|E\I+ Tx' 282" +21x .\ 13" -39 + 26
T — y. -2 6
_=x" b’ —llx# 6+ 9" — 452" + 54x — 21" + 842" — 63w+ 13" — 3927 + 26
- [

= 49" = 20x’ + 1327 + 62" — 4557 + B - 3927 — 1 lx+ 54x — 63x + 26x + 6
' 6

_bx" # b+ b

6

B+ x4 1)

————

=x +x+l

Thus we have the equation
y=x'+x+l

This is the same polynomial as obtained in Newton's Forward difference interpolating
formula. Hence it is proved that both the methods give rise to the same polynomial




[Trapezoidal Rule 1

| Simpson’s 1/3 and 3/8 rules I

Taylor Series Method

| Euler Method I

| Runge-Kutta Method I

|| Milne’s Predictor Corrector Method ||

| Adam Moultan’s Predictor Corrector Method @ I

FAQ updated w

Answer: Methods such as bisection method and the false position method of finding
roots of a nonlinear equation fix) = O require bracketing of the root by two guesses. Such
methods are called bracketing methods. These methods are always convergent since they

are based on reducini the interval between the two ﬁesses to zero in on the root.

Answer: In the Newton-Raphson method, the root is not bracketed. Only one initial
guess of the root is needed to get the iterative process started to find the root of an
uation. Hence, the method falls in the category of open methods.

Answer: In Muller's method, f (x) = 0 iz approximated by a second degree polynomial;
that is by a quadratic equation that fits through three points in the vicinity of a root. The
roots of this quadratic equation are then approximated to the roots of the equation f [x)
0.This method is iterative in nature and does not require the evaluation of derivatives as
in Newton-Raphson method. This method can also be used to determine both real and
complex roots of f (x) = 0.

Answer: Linear Equation An algebraic equation is =aid to be linear in which each
term is either a constant or the product of a constant and the first power of a single
variable. One or more variables can be involved in the linear equations. e.g. x+3y+z=0 2x-
y+4z=7 etc. Non-Linear Equation An equation is =aid to Non-Linear equation if it is not
linear. Equations involving the power of the variable 2 or higher, transcendental,



logarithmic and trigonometric equations etc lie in the category of Non-Linear equations.
e.g. X2+ 3x+3=0 sinx+3y+9=0 xlogx-7x+4y=2 etc.

Answer: If, for a given function, fla)*f{b)<0, then any value between a and b inclusive
can be chosen as x0.

Answer: Under iterative methods, the initial approximate solution is assumed to be
known and is improved towards the exact solution in an iterative way. We consider
Jacobi, Gauss-Seidel and relaxation methods under iterative methods.

Answer: The Gaussian elimination method fails if any one of the pivot elements
becomes zero. In such a situation, we rewrite the equations in a different order to avoid
zero pivots. Changing the order of equations is called pivoting.

Answer: In this method, the solution to the system of equations is obtained in two
stages.
i) the given system of equations is reduced to an equivalent upper triangular form
using elementary transformations

ii} the upper triangular system is solved using back substitution procedure

Answer: This method is a variation of Gaussian elimination method. In this method,
the elements above and below the diagonal are simultaneously made zero. That is a given
system is reduced to an equivalent diagonal form using elementary transformations.
Then the solution of the resulting diagonal system is obtained. Sometimes, we normalize
the pivot row with respect to the pivot element, before elimination. Partial pivoting is also

used whenever the iivnt element becomes zero.

Answer: Here the coefficient matrix |[A] of the system of equations is decomposed into
the product of two matrices [L] and [U], where [L] is a lower-triangular matrix and U] is
an upper-triangular matrix with 1's on its main diagonal.

Answer: This iz an iterative method, where initial approximate solution to a given
system of equations is assumed and is improved towards the exact solution in an

iterative wai.

Answer: The difference between jacobi’s method and gauss Seidel method is that in
jacobi's method the approximation calculated are used in the next iteration for next
approximation but in Gauss-seidel method the new approximation calculated is instantly

reilac'ed i the ire'ﬂ'cuus one.

Answer: We can improve the solution vector successively by reducing the largest
residual to zero at that iteration. This is the basic idea of relaxation method.



Answer: To achieve the fast convergence of the procedure, we take all terms to one
side and then reorder the equations so that the largest negative coefficients in the
uations appear on the diagonal.

Answer: i lar matrix will have an inverse.

Answer: Gauss elimination and Gauss-Jordan methods are popular among many
methods available for finding the inverse of a matrix.

Answer: In this method, if A iz a given matrix, for which we have to find the inverse;
at first, we place an identity matrix, whose order is same as that of A, adjacent to A
which we call an augmented matrix. Then the inverse of A is computed in two stages. In
the first stage, A is converted into an upper triangular form, using Gaussian elimination
method In the second stage, the above upper triangular matrix is reduced to an identity
matrix by row transformations. All these operations are also performed on the adjacently
placed identity matrix. Finally, when A is transformed into an identity matrix, the
adjacent matrix gives the inverse of A. In order to increase the accuracy of the result, it is
essential to empl artial pi

Answer:
Procedure Step 1: Choose the initial vector such that the largest element is unity.

Step 2: The normalized vector is pre-multiplied by the matrix [A].
Step 3: The resultant vector is again normalized.

Answer: For finding the eigen value of the least magnitude of the matrix [A], we have
to appl wer method to the inverse of [A].

Answer: The process of estimating the value of y, for any intermediate value of x,
lying inside the table of values of x is called interpolation.

Answer: The method of computing the value of y, for a given value of x, lying outside
the table of values of x is known as extrapolation.

Answer: When shift operator E operates on the function it results in the next value of
the function. Ef{ix|=f{x+h

Answer: To apply Newton's interpolation methods, data should be equally spaced.



Question: When is the Newton’s forward difference interpolation formula used?

Answer: Newton'’s forward difference interpolation formula is mainly used for
interpolating the values of y near the beginning of a set of tabular values and for

Extrailatini values of il a short distance backward from Irﬂ.

Answer: Newton's forward difference interpolation formula is mainly used for
interpolating the values of y near the beginning of a set of tabular values and for
extrapolating values of v, a short distance backward from yO.

Answer: For interpolating the value of the function v = f (x) near the end of table of
values, and to extrapolate value of the function a short distance forward from yn,

Mewton's backward I.nteiulatinn formula is used.
Answer: P'=|x—x{]| i h

ANsSwer: P=(x-xn)/h

Answer: If the values of the independent variable are not given at equidistant
intervals, then the Lagrange's interpolation formula should be used.

Answer: To use Newton's divided difference interpolation formula, the values of

indiendent variables should not be eiuallif sir_‘ed.

Answer: Divided difference formula is symmetric function of its arpuments.

Answer: Yes. The interpolating polynomial found by Lagrange’s and Newton's divided
difference formulae is one and the same.

Answer: Newton's formula involves less number of arithmetic operations than that of
Lagrange's.

Answer: If the function is known and simple, we can easily obtain its derivative (s) or
can evaluate its definite integral However, if we do not know the function as such or the
function is complicated and is given in a tabular form at a set of points x0.x1,....xn, we
use only numerical methods for differentiation or integration of the given function.
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Answer: If the value of the independent variable at which the derivative is to be
found appears at and near the beginning of the table, it is appropriate to use formulae
based on forward differences to find the derivatives.

Answer: If the value of the independent variable at which the derivative is to be
found occurs at the end of the table of values, it is appropriate to use formulae based on
backward differences to find the derivatives.

Answer: To improve the accuracy of the derivative of a function, which is computed
by starting with an arbitrarily selected value of h, Richardson's extrapolation method is
often employed in practice.

Answer: To apply Simpson’s 1 /3 rule, the number of intervals must be even.
Simpson’s 3/8 rule, the number of intervals must be multiple of 3.

Answer: The global error in Simpson's 1/3 rule is of the order of 0fh4).

Simpson's 3/8 rule?
Answer: Yes. The order of global error in Simpson's 1/3 rule equal to the order of
lobal error in Simpson's 3/8 mule.

Answer: The global error in Trapezoidal rile is of the order of 0O(h2).
Answer:

Answer:

Answer: Romberg's integration method is more accurate to trapezoidal and
Simpson's rule

AnNswWer: The global error in Simpson’s 3/8 rule is of the order of O(h4).

Answer: An ordinary differential equation models the rate of change of any quantity
with respect to another.

Answer: Adam-Moulton P-C method is derived by employing Newton's backward
difference interpolation formula.
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Answer: Bi Octal Decimal Hexadecimal

ANswer: MO, 1,2, 3,..,M-1

Answer: It is that quantity of error which is present in the statement of the problem
itself, before finding its solution. It arises due to the simplified assumptions made in the
mathematical modeling of a problem. It can also arise when the data is obtained from
certain physical measurements of the parameters of the problem. e.g. if writing 8373
instead of 8379 in a statement lies in the category of inherent error.

Answer: At the end of computation of a particular problem, the final results in the
computer, which is obviously in binary form, should be converted into decimal form-a
form understandable to the user-before their print out. Therefore, an additional error is
committed at this st too. This error is called local round-off error.

Answer: Retaining the first few terms of the series up to some fixed terms and
truncating the remaining terms arise to local truncation error.

Answer: An equation is said to be transcendental equation if it has logarithmic,
trigonometric and exponential function or combination of all these three. For example it
is a transcendental equation as it has an exponential function These all are the examples
of transcendental equation.

Answer: If fix) is a real valued continuous function in the closed interval if fla) and
fib) have opposite signs once; that is fix)=0 has at least one root such that Simply If f{x}=0
iz a polynomial equation and if fla) and f{b) are of different signs ,then fix)=0 must have
at least one real root between a and b.

Answer: Those methods which do not require any information about the initial
approximation of root to start the solution are known as direct methods. The examples of
direct methods are Graefee root squaring method, Gauss elimination method and Gauss
Jordan method. All these methods do not require an e of initial approximation.

Answer: These methods require an initial approximation to start. Bisection method,
Newton raphson method, secant method, jacobi method are all examples of iterative

methods

Answer: All the calculations in the transcendental equations should be done in the
radian mode.
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Answer: If be a root of f{x) =0 which is equivalent to I be any interval containing the
point x= and will converge to the root provided that the initial approximation is chosen in

Answer: Here if TOL is given then we can simply find the value of TOL by subtracting
both the consecutive roots and write it in the exponential notation if the required TOL is
obtained then we stop.

Answer: There are two types of data in the interpolation one is equally spaced and
other is unequally spaced. In equally spaced data we need to calculate the value of h that
is calculated by subtracting any two consecutive values and taking their absolute value.

Answer: An algebraic equation is an equation which is purely polynomial in any
variable. Supposed x2+3x+2=0, x4+3x32=0, y3+6y2=0 all are algebraic equations as these
are purely polynomial in x and y variable.

Answer: The number of positive roots of an algebraic equation f{x) =0 can not exceed
the no of changes in signs. Similarly the no of negative roots of negative roots of and
i uation can not exceed the no of changes in sign of equation f [-x) =0.

Answer: The numerical methods which need no information about the initial
approximation are known as direct methods like Graffee's root squaring method.

Answer: The methods which need one or more iterations are known as iterative
methods like bisection method, Newton raphson method, and many other methods.

Answer: If the graph of a function f{x) =0 cuts the x-axis at a point a then a is known
as the root of the equation.

Answer: In open methods we need only one initial approximation of the root that may
be any where lying and if it is not very close then we have to perform more iteration and
the example of open method is Newton raphson method. In bracketing method we
bracket the root and find that interval in which root lies means we need two initial
approximations for the root finding. Bisection method is an example of the bracketing
method,

Answer: If the |A| is not equal to zero then the system will have a unique solution if
A|=0 then the system will have no solution

Answer: The system of equation need not to be diagonally dominant for Gauss
elimination method and gauss Jordan method for both the direct method it is not
necessary for the system to be diagonally dominant .it should be diagonally dominant for
iterative methods like jacobie and gauss seidel method.



Answer: A system alx+bly+clz=dl, a2x+b2y+c2z=d2, a3x+b3y+c3z=d3 is said to be
diagonally dominant if the following condition holds. |al| == |greater or equal)
bl|+|cl

Answer: A sufficient condition for convergence of iterative solution to exact solution
is |al| == [greater or equal) |bl|+|cl]| |b2| == [greater or equal) |a2|+|c2| |c3| ==
(greater or equal) |a3|+|b3| For the system alx+bly+clz=dl, a2x+b2y+c2z=d2,
a3x+b3y+c3z=d3 Similarly for the system with more variables we can also construct the
same condition

Answer: All the calculation for numerical analysis should be done in radians not in
degrees set your calculator in radians mode and suppose the value of pi=3.14.

Answer: If the value at which we have to interpolate is in the start of the table then
we will use Newton's forward interpolation formula if it is at the end of the table then we
will use the Newton's backward interpolation formula.

Answer: Precision and accuracy are two terms which are used in numerical
calculations by precision we mean that how the values in different iterations agree to
each other or how close are the different values in successive iterations. For example you
have performed 3 different iterations and result of all the iteration are
1.32514,1.32516,31.32518 these three values are very precise as these values agree with
each other . Accuracy means the closeness to the actual value. Suppose that you have
calculated an answer after some iteration and the answer is 2.718245 and the actual
answer is 2.718254 and the answer calculated is very accurate but if this answer is
2.72125 then it is not accurate.

Answer: Suppose that you have a function fix) and an interval [a,bjand you calculate
both flajand f{b)if fla)f{b)=0 then there must exist a root for this function in this
interval.In simple words fla) and filbjmust have o site signs.

Answer: X y First difference Second difference Third difference 1 0.2 y0
y1-y0/x1-x0=3y0 syl- sy0/x2-x0=s2y0 s2y0-s82y]/x3-x0=-83y0 s3yl-
23y0/x4x0 =s4y0 2 0.69 y1 ¥2-y1/x2-x1=8yl sy2- syl/x3-x1=s2yl s2y2-
82yl fx4-x1=s3yl 3 0.9853 y2  y3-y2/x3-x2=sy2 sy3- sy2/x4-x1=s2y2 4

1.2365y3 y4-y3/x4=x3=sy3 5 2.3651 y4 This is the complete table
showing the central differences . Here s stands for difference

Answer: It is also an iterative method and in this we also check either the system is
diagonally dominant and, if so then we proceed on the same lines as in the Jacobi’s
method. The difference in both is when we calculate a value of any variable that is
instantly replaced by the previous value. If we have initial values like x1=0,%2=0 and



x3=0 in the case of three variables in the first iteration we will use all the three values to
calculate x1 but to calculate the value of x2 we will use the recent value of x1 which is
calculated in the first iteration.

Answer: Partial and full pivoting, In gauss elimination method when you have any of
diagonal element aii zero it means the solution does not exist to avoid this we change the
equation so that a non zero pivot is achieved .Now you have an argument matrix in
which he elements in the first column are 1,3.4 respectively here in case of partial
pivoting we will replace first element with the last element it is done by replacing the first
equation with last equation it is known as partial pivoting. In full pivoting we change
rows and columns but that is not implemented manually it is used in computers.

Answer: Choose the initial vector such that the largest element is unity. But no
problem with this you will precede with this vector as it is and will not change it. In the
given question the initial vector is provided so you have to proceed with the given vector
and will normalize this vector and normalizing this vector you will keep in mind that the
greatest value should be unity. An eigenvector Vis said to be normalized if the coordinate
of largest magnitude is equal to unity Actually this condition is for the normalization of
the vectors when you have to normalize the vector you keep in mind that the larget
entery in the vector must be 1 and so you take the largest element and divide the
remaining values by the greatest value.

Answer: fp=fo+pDfo+1 /2(p2-p|D2fo+1 /6(p3-3p2+2p|D3fo+1 [ 24{pt-6p3+11p2-
6p)D4fo+... This is the interpolation formula For the derivative you will have to take the
derivative of this formula w.r.t p and you will get 'p=1/h{Dfo+1/2|2p-1)D2fo+1 [ 6(3p2-
6p+2)D3fo+...} Now put here p=0 fp=1 fh{Dfo+1/2(0-1)D2fo+1 /6(0-0+2)D3fo+...} So the
formula becomes f'p=1/h|Dfo+D2fo /2+D3fo/3+...} 0 this is the relation ship between
non zero and zero p no when you have to calculate p the you use formula p=x-xo/h so
this is the impact of x.

Answer: Chopping and rounding are two different techniques used to truncate the
terms needed according to your accuracy needs. In chopping you simply use the
mentioned number of digits after the decimal and discard all the remaining terms.
Explanation (1/3 - 3/11) + 3/20=(0.333333...-0.27272727..)+0.15=(0.333-0.272)+0.15
This is the three digit choppin

Answer: In interpolation if we have at the start then we use the forward difference
formula and the formula to calculate p is x-x0/h. If the value of x lies at the end then we
use Newton's backward formula and formula to caleulate the value of p is x-xn/h. Now I
come to your question as in this case the value lies at the end so 6 will be used as the xn.
This procedure has been followed by the teacher in the lectures. But some authors also
use another technique that is if you calculate the value of p and that is negative then the
origin is shifted to that value for which the value of p becomes positive. And then
according to that origin the values of differences are used and you need not follow this
procedure.
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Answer: For forward Dfr =fr+1 —fr Df0 = {1-f0 In terms of y Dyr+ 1=yr+1-yr D stands
for the forward difference operator For backward Dfr =fr —fr-1 Df1 = f1-f0 In terms of ¥
Dyl=y1-y0 Here D stands for backwards operator Now the construction of the difference
table is based on X Y 1st forward 2nd forward 3rd forward x1 Y1 Y2-
¥ 1=Dy0 X2 Y2 Y¥Y3-¥Y2=Dyl x3 Y3 Y4-Y3=Dy2 x4 Y4 MNow consider
the construction of table for the backward table X ¥ 1st forward 2nd forward 3rd
forward x1 Y1 ¥2-Y1=Dyl x2 Y2 Y3-Y2=Dy2 x3 Y3 Y4-¥Y3=Dy3 x4+ Y4
Dear student this is the main difference in the construction of the forward and
backwards difference table when you proceed for forward difference table you get in first
difference the value Dy0 but in the construction of backwards difference table in the first
difference you get Dyl and in the second difference in the forward difference table you get
D2 y0 and in the backward difference table the first value in the second difference is D2
1. I think so you have made it clear.

Answer: Jacobi's Method It is an iterative method and in this method we first of all
check either the system is diagonally dominant and, if the system is diagonally dominant
then we will calculate the value of first variable from first equation in the form of other
variables and from the second equation the value of second variable in the form of other
variables and so on. We are provided with the initial approximations and these
approximations are used in the first iteration to calculate first approximation of all the
variables. The approximations caleulated in the first iteration are used in the second
iteration to calculate the second approximations and so on.

Answer: The general formula for Simpson's 3 /8th rule is

3h/8[f0+3(f1+{2)+2f3+(3f4+15)+2f6+. .+ 3(fn-2+Mm-1 | +fn] Now if we have to calculate the

integral by using this rule then we can simply proceed just write first and last vale and

distribute all the remaining values with prefix 3 and 2 Like you have f0.f1,2 f3 f4 Then

the integral can be calculated as 3h/B[f0+f4+3(f1+f2)+2{4] If we have values like

fo,f1.f2,f3,f4.15 Then integral can be calculated as 3h/8[f0+3(f1+f2)+2{3+3f4+f5] Similarly
roceeding in this fashion we can calculate the integral in this fashion

Answer: The fourth order Runge-Kutta method is known as the classic formula of
classic Runge-Kutta method. yn+ 1=yn+1/6(k1+2k2+2k3+k4) Where k1=hf{xn,yn)
k2=hfljxn+h/2+yn+kl /2) k3=hflxn+h /2 yn+k"2 /2] k4=hflxn+h,yn+k3

Answer: The TOL means the extent of accuracy which is needed for the solution. If
you need the accuracy to two places of decimal then the TOL will be 10-2 .similarly the
10-3 means that the accuracy needed to three places of decimal. Suppose you have the
root from last iteration 0.8324516 and 0.8324525 if we subtract both and consider
absolute value of the difference 0.0000009 now it can be written as 0.09*10-5 so the TOL
in this case is 10-3.similarly if we have been provided that you have to for the TOL 10-2
you will check in the same way. In the given equation you will solve the equation by any
method and will consider some specific TOL and try to go to that TOL. Some time no TOL
is provided and you are asked to perform to some specific no of iterations.



Answer: An invertible (whose inverse exists) matrix can have LU factorization if and
only if all its principal minors|the determinant of a smaller matrix in a matrix) are non
zero .The factorization is unique if we require that the diagonal of L or U must have
1's.the matrix has a unique LDU factorization under these condition . If the matrix is
singular (inverse does not exists) then an LU factorization may still exist, a square matrix
of rank (the rank of a matrix in a field is the maximal no of rows or column) k has an LU
factorization if the first k principal minors are non zero. These are the conditions for the
uniqueness of the LU decomposition.

Answer: Consider the following data xy 1 1.6543 2 1.6984 3 2.4546 4 2.9732 5
3.2564 6 3.8765 Here for h=2-1=3-2=1 x y 0.1 1.6543 0.2 1.6984 0.3 2.4546 0.4 2.9732
0.5 3.2564 0.6 3.87635 Here for the calculation of h =0.2-0.1=0.3-0.2=0.1 I think so that
you may be able to understand .

The absolute error is used to denote the actual value of a quantity less it's rounded
value if x and x* are respectively the rounded and actual values of a guantity, then
absolute error is defined AE=|x-x*|

The Extent of the closeness between the actua] value and Estlmated value is
known as accuracy. Suppose you have taken readings like 2.1234,2.1236and 2,1238 and
2.45,2.52,2.63 Now if the actual root iz 2,65 then the second values are more accurate
and not precise but first set of values is precise but not accurate as it differs from the

_actual value.

LT ITTTISTSA ST 1 "
The equation f[x)=0 is known as algebraic equation if it is purely a polynomial in x.
Like f{x)=3 .flx)=%x%-3x-4 are some examples of algebraic equations and the if variable is
r:hﬂnged to y x or any one then under the same conditions it will be a]gebra.lr:

Itisa brar:ll:eting method which is used to locate the root of an equation and it
make use of intermediate value property to locate the interval in which the root lies,
formula which is used is (a+b)/2 where a and b are points such that fla)f(b)<0.

[Eracketing wethod ||

The iterative methods which require two initial approximation for it's first iteration
are known as bracketing methods. Bisection method is the example of the bracketing
method as it requires a interval for the approximation of the root.

| crout’s Method : |

This method is used to solve the system of the equations by decomposing the
system into two matrices L and U where L is a lower triangular matrix and U is an upper
triangular matrix. In U all the elements in the main diagonal are 1.




Descartes rule of signs : The no of positive roots of an algebraic equation fix)=0 with real
coefficients cannot exceed the no of changes in the in sign of the coefficients in the
polynomial f{x)=0,similarly the no of negative roots of {{x)=0 can not exceed the no of
changes in the sign of the coefficients of f[-x)=0

|| Direct methods : ||
These are the methods which do not need the knowledge of the initial
approximation are known as direct methods.
| Gauss Elimination Method : I
It is a direct method which is used to solve a system of equations
| Gauss Seidel iterative method : ||

It is an iterative method in which an initial approximation is given. First of all
system should be checked either it is diagonally dominant or not if it is not then it is
made diagonally dominant. Secondly the first variable is calculated in terms of other
variables from first equation and Second variable from second equation and so on .the
previous value of the variable is replaced by new value instantly as it iz obtained. This is
the difference in the gauss seidel and jacobie iterative method.

| Graeffee's root squaring method : ||
This method is used to find all the roots of the polynomial equation.
[ Intermediate value FIM g I
If for an equation fix)=0 for two values a and b we have such that flajf{b}<0 then
there must exist a root between a and b in the interval [a b].
Inverse of a matrix : : B
The matrix B is said to be inverse of a matrix A if the product of and B is I identity
matrix.
| iterative methods : Imlciclsgs Vaa |
Iterative methods are those type of methods which always require an initial
approximation to start an iteration
|| Jacobie's iterative method: : ||

It is an iterative method in which an initial approximation is given. First of all
system should be checked either it is diagonally dominant or not if it is not then it is
made diagonally dominant. Secondly the first variable is calculated in terms of other
variables from first equation and Second variable from second equation and so on after
first iteration in the second iteration all the variables are replaced by the previous one.

[ Muller's Method : ||

In Muller's method fix)=0 is approximated by a second degree polynomial, that is
by quadratic equation that fits through three points in the vicinity of a root .Then roots of
this quadratic equation are then approximated to the roots of equation fix)=0

|I Newton Raphson Method. : I|

It is an open method which is used to locate a root of the equation, it needs only
one initial approximation for it’s first iteration. xn+ 1=xn-(fxn /{'xn)

|L¥on singular matrix |




A matrix is said to be non singular if the determinant of the matrix is non zero.
|A] is not equal to zero and the inverse of non singular exists.

|| Open methods : ||
The methods which require only one initial approximation to start the first

iteration, for example the Newton’s Raphsom method is known as the open method as it
requires only one initial approximation.

|| Pl?otl.l:lg H ||

If any of the pivot elements in gauss elimination become zero then this method

fails so to Avoid such type of situation equation are rearranged to get rid of zero pivot

element, this procedure is known as pivoting.

Polynomial: )

An expression of the form f(¥)=a" +ax™ +a," +_ +a, x+4, where nis a

positive integer and 7.9 %% gare real constants, such type of expression is called

an nth degree polynomial in x if @, # 0

| Precision : I

The extent of closeness of different measurement taken to estimate a certain
value. Suppose you have done different iterations to measure the root of an equation and
take different values as 2.1234, 2.1236, and 2.1238 these all the values are very close to
each other so thesge are very precise.

Ilggu.la—l?nlsimﬂthnd:

It is also an iterative method and is a bracketing method and use intermediate
value property to get it's initial guess. The formula used for this is xn+1=xn-({xn-xn-
1/ fjxn)-flxn-1))
Relative Error : It is the ratio of the absolute error to the actual value of the quantity.
Thus RE=AE=AE\ | x*|

It is also an iterative method and in this method you solve the system of equation
by making the greatest residual to zero.
Root : If you have an equation fix)=0 then the no a is said to be the root of the equation if
fla)=0 Suppose you have an equation f{x)=x2-4 the 2 is a root of the equation as f{2)=4-
4=0
|| Secant Method : ||

The secant method is also an open method and it takes two initial values for it's
first approximation, the formula used for this is known as xn+1={xn-1f{xn)-xnf{xn-
1)}/ f{xn)-fixn- 1|

| Significant digits : |
A significant digit in an approximate no is a digit, which gives reliable information
about the size of the number. In other words a significant digit is used to express

accuracy, that Is how many digits in the no have meaning.

A matrix s said to be a singular matrix if the determinant of the matrix is zero
| A]=0,the inverse of the singular matrix do not exist.

o]




|| Transcendental equation : ||

An equation flx) =0 is =aid to be transcendental equation if it contains
trigonometric, lﬂ-Earlthmil: and exponential functions
I’I‘ru

ncation Error : ||

It is defined as the replacement of one series by another series with fewer terms.
The error arising by this approximation is known as truncation error.

Important Formula For MTHG603
Bizection Method

xl+xl

1

x2=

|| Muller Method ||

all-2c
xX=

~ +b—Jb* —dac

in this formula x0.x1, x2 will be and U will just put the values according to the given
formulas.

_h2r 1= (hl+ k2) F0+ Al F2
‘- A2k +R2)
_fl= f0—ahl’

- il
c= ()

fil =xl—x0
h2=x0-x2

i)

[ Regula Falsi Method (Method of False position] |

o x2-al

x3=xl————— F(x2)
Sx2)= f(xl)

I Newton Rophson method

_ fixdl)
A i)

xl=x0

|| Secant Method ||




.rﬂ'j'l:_.r]_} —x l..l'-l:_.rm
Fixly— (x0)

.1.'2 =

|| Newton's Formula ||

I
xl=={x0+ ;B'iﬂ:l

]
in this formula
x0= 2 perfect square near to 12 such like 9 and 16

|| Graffee root squaring method ||

fAx)fl—x)=a,x"—(a,” - 2a,a,)x* +(a’ — 2aa,)x* —x]
| the truncation error (TE) is given by ||
_Jl|+]
TE<——
(2rn+2)!

The TE is independent of the computer used.

Total 26 questions
20 mcqs

| Question: What are the steps for finding the largest eigen value by power methed? |
Answer: Procedure
Step 1: Choose the initial vector such that the largest element is unity.
Step 2: The normalized vector is pre-multiplied by the matrix [A].
Step 3: The resultant vector is again normalized.
Step 4: This process of iteration is continued and the new normalized vector is
repeatedly pre-multiplied by the matrix [A] until the required accuracy is obtained.
At this point, the result looks like
“':-" = [_i},‘..f-'-' = q},l.-.'f:l
Here. g, 1s the desired largest eigen value and v s the corfespondifiig eigenvecton.

|| Jacobi method only ist iteration calculate kerni thi 2 marks ||




Check the Topic "Each Topic with One Solved Question.” On page number 7

| Jacobi methed 2 iteration calculation 5 marks I
Check the Topic "Each Topic with One Solved Question.” On page number 7

|| MNewton Backward difference method 5 marks ||

Check the Topic "Each Topic with One Solved Question.” On page number 7

|| Backward difference table construct 2 marks ||

Check the Topic "Each Topic with One Sclved Question.” On page number 7

|| Backward difference table construct 3 marks ||

Check the Topic "Each Topic with One Solved Question.” On page number 7

Megs mix hi thy

2 Questions of 2 marks

1 question was to find the value of p from the given table using Interpolation Newton's
forward Difference Formula.

Check the Topic "Each Topic with One Solved Question.” On page number 7

2) we have to calculate the values of x, y and z for the given system of equations using
Gauss Siede iterative method taking initial solution vector as (0, 0, O)t?

' Check the Topic "Each Topic with One Solved Question.” On page number 7

Both of the questions were to find the value of theta for the given matrices using Jacobi's
method ? 2x3 marks

' Check the Topic "Each Topic with One Solved Question.” On page number 7
|| 1) Construct backward difference table for the given values ....5 marks ||
Check the Topic "Each Topic with One Solved Question.” On page number 7

2) Find the sclution of following system of Equations using Jacobi's iterative method upto
three decimal places ? 5 marks

83x+11y-4z=95
Tx+32y+13z=104



3x+8y+292=71
taking the initial solution vector as (0, 0, O)T
Check the Topic "Each Topic with One Solved Question.” On page number 7

Find the valoe of ¢ fram the following matnx by jacehi’ s method

1 2 2
A=1.F 3 &
A

Check the Topic "Each Topic with One Solved Question.” On page number 7

B ] = skl A

ok
=

»h
Find for the following initial value problem

»'n rll-2
Ting numple Buler' s methad, talting h=1

| Regula Falsi method ka aik 5 marks ka sewal |
Check the Topic "Each Topic with One Solved Question.” On page number 7

llwma]mntrixlﬂduﬂmﬂm?.markki I
Check the Topic "Each Topic with One Solved Question.” On page number 7

|l Crute’s method ko briefly define kerna tha 3 marks I
Check the Topic "Each Topic with One Solved Question.” On page number 7

Cmvuﬂ Ihe [q]lw:ng :nah-m inle d.mgcma] Iu-rrn

20 6
o -1 0
U |




Use Gause Sediel Method to find the solution of linear system of equations, perform only
two iteration correct upto 3 decimal places. 35 marks

WVery easy question tha .Just remember the process.

[ Prove the relation u=1/4({5" +4) 5 marks.

See the average function.

| What is the formula for Newton's backward difference interpolation...3 marks

Answered in the file

‘l A Matrix was given, which was Symmetric .Find the value of # using Jacobi’s method......

Answered in the file

[ What is the formula to find value of § ............. 2 marks
Answered in the file
|| Define Extrapolation? ......... 2 mark. ||

Solved Mid-Term Past Papers

my paper was power method 5 marks ,

from vactor 3 marks,

Newton_Repshon's forwrd distnce formula 5 marks.,

define extra polation 2 marks ,, and most of MC(Q)'s from ,Newton_Repshon's method

== = = = = = — = = = = =

Approximate the integral using Simpson's 1/3 rule and calculate the percentage
error. (Take result up to 4 decimal places)
Note: In order to get full marks do all necessary steps.

Construct a forward difference table for the following values
X 01 03 05 0 09 1.1 1.3

¥ 0.003 0.067 0.1480.248 0.37 0.518 0.697

Note : In order to get full marks do all necessary steps.

Solve the system

dx 4 3.|.' =M
Ty sdy—z=30
—y+dz=-24

by Gauss Seidal Method, taking (0, 0, t_'ll]t as initial approximation|Two iterations only and



take result up to 4 decimal places )

Note : In order to get full marks do all necessary steps

2
Hx)=x+—
Let x , use cubic Lagrange interpolation based on the

nodes ™ =03% =l =2 and x, =15, approximate f{1.5) and f{1.3).

Note : In order to get full marks do all necessary stepsSolution

Approximate the Dominant Eigenvalue and corresponding Eigenvector for the matrix
o 11 -3
-2 17 -1
-4 26 -10

X, =(LLIY
by using Power Method. Start with ™°
decimal places)

. |[Five iterations only and take result up to 4

Note : In order to get full marks do all necessary steps

== >

Question No: 7 | Marks: 10 ]

Interpolate the value of 0.25 using Newton's forward difference formula.
X 0.2 0.3 0.4 0.5 0.6

Fix) 0.2304 0.2788 0.3222 0.3617 0.3979



