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MPZ 3230 — Assignment # 02
Academic Year — 2006

Obtain the genera] solution of

d’y
(a) I

2 .
® L3 4y~ 10c0sx
dx? dx

d? d
{c) d—x);-}- 2£+2y=2x2 +3

(a) Usmg variation of parameter method, obtain the general solution of

d? dy, dy
) 25;~8y x>

(b)  Using Trial Functions method, obtain the general solution of
d’y _,dy 2 2
—5—4—=+4y=e*[2-x
dx y ( )

dxl
(¢)  Solve the boundary value problem .
2 .
;lty +2 3}; +y=e' subjectto y(0) =0and y'(0) =1
(@)  Using the definition of the Laplace transform, find the Laplace transform of
the following functions.
i flx)=x*

{0 :x<e
IRy f _ = L]
(i) (x c) {1 X>2c¢

' (b)_ Find the inverse Laplace transforms of the fol]owing functions.

W 1-3s .. §—3 65—4
1 —_ —
O ooy 0 gas —45+20

(¢)  Solve the following boundary value problems using the Laplace Transform
methed,

2

, d d i
@) a—x—ii—3di'+2y 4e™; y(0)==-3, y(0)=5

)  y"(t)+9y4)=cos2t; y(0)=c, and y(0)=c,

‘(&)  Show that the matrix

-1 3 2
0 5 4
1 -3 1

Can be expressed in the sum of symmetric Hermition
and skew symmetric Hermition matrix.




(b)  Determine the values of o,y when

0 28 v
o B -—vy| isorthogonal.
o —p ¥ ‘
'-(5) {a) Suppose A is diagonal and B is uiangul_ér such as,
o a, 0 0 b, b, b;
A=|0 a, O|and B=|0 b, bs
0 0 a,, 0 0 by

(i) Show thatadj Ais diagonal and adj B is triangular.
(ii)  Find determinant of A and determinant of B.
(b) (i)  Without expanding show that,
- oa a S
Lo b’|= (a—b)(b—(_:)(c—a)(a+b+c) :
1 ¢ Cn :

EIRE I R R r Rt BT R R T s
«ﬁwmmv@m%mm Lt

a b b b

h a b b
(iii)  find the value of | S

b b a b

b b b a

(6) (a)  Find the inverse of matrix

e s A G

11 2 _ by using the method of elementary row
32 4 transformations.
01 -2
| . . ¥ el Y 2, -l X
)] () Giventhat z=x"tan™| = |-y tan '} —
: _ X y
2 2 _ 0 '
Prove that Jz = Xz Yz
dyox x“+y° -
) I z=log, (x* + v’} show that
- 2 2 ’ ’
92,92,
ox- BY’ ' ' .
(ili)  State associative property for multiplication (3 variables) & then prove
it based on truth table . ,

Please send your assignment on or before 15.08.2006 to the following address,

Please send your answer with your address (write back of your answer sheef) and when you are
doing assignment use both sides of paper. :

Course Coordinator — MPZ 3230

Dept. of Mathematics & Philosophy of Engineering

Faculty of Eng. Technology

The Open University of Sri Lanka
Nawala

Nugepoda
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(b)

{c)

MPZ 3230 Model Answer # (2
Academic Year - 2006

d 1.2

The characteristic equation is,

+6dy+9y—0

m*4+6m+9=0
=3 (twice)
Hence the general solution is,

y=Ae™ +Bxe™; where A & B are constants

2
d £y, dy —4y=10cosx
dx“ dx

The roots of the characteristic equation,
m* +3m—4=0are m=-4 and m= |

The complementary function is y = Ae™™ +Be*; A & B are constants

Particular integral, Y, = )10cosx

|
B+ DD

__10cosx + 10cosx
Ye sD+4) 5D-1)

= —2f™ Je** cos xdx )+ 2{e* fe™ cosxdx)

dx . _
= —234‘[‘7—7-(4%“ +sin x]]+ Zete™ (‘"m‘%ﬂ

15, 25
= —SINX——C08X
17 17

General solution

y = Ae™* + Be* +]—5~smx—§cosx
17 i7

4y ,,%

+2y=2x"+3
dx? dx ‘

The roots of the characteristic equation.

m*+2m+2=0 are m,=>-1+i and m, =—] -

The complementary function is
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(2)

y. =e¢*{Acosx +Bsinx) - Where A & B are constants

Particular [ntegral,

Using trial function method,
Yp =2, X'+ o Xtoc,

Y:a =2oc, Xt oc

Yo =2e,

e Y; +2y; +2y11 :2950 +2(2°C“ X+ Dc|)+2(txu )(l-l—txl X+DC:)

= 2oc, x?+2ec, 420¢ )x +2oc, 4 oc, +ox,)

Thus y=e_ x?+e<c, X+o¢, is a particular integral of y”+2y”+ 2y =2x" +3

If 20c,=2, 2foc, +20¢,)=0 and 2oc, +oc, +ox,)=3

5

T

LY =X -2x+—
r 2

~.general solution:

. 5
y=e¢"(Acosx+Bsinx)+x? —2x+5

(a) ﬂ+2ﬂ—f:'»y=xzéa"

Since the characteristic equation is,

(m*+2m-8)=(m+4)m-2)=0= m=-4and m=2

The complementary functions are,
y,=e™™ and y,=e™
y, =Ae™ +Be™; where A & B are constants

The wranstian o(x)=y|y, — Ya¥,

__ 4e—lx e?.x _ zelxe-h
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e (x? 2x 2 . &
(X)=—e™ | 22 2 pe®™ 2 (x?—2x +2
Yol 6 ['7 7 73} 6 ( )
e [x*_l6x 114
67 7 343

General solution:

y=Ae™ 4 Be™ 4| X 20
7 49 ' 343

(b)Find the only complementary function.

-j—;{-—4%+4y =g (Z—x'"’)

The characteristic equation is,

m* —dm+4=(m—-2)m-2)=0 = m=2(twice)
. The complementary function is,

¥. = Ae™ + Bxe™ , where A and B are arbitrary constants.

(© %4— 22—3:+ y =e' subject to y(0) =0 and y'(0)=1

The characteristic equation is,
m?+2m+i=(m+1)m+1)=0= m=-I {twice)
-~ The complementary function is,
~ y.=Ae” +Bte” : where A and B are arbitrary constants
By using trial function,
Assume y, =oce'
y, == ¢'
y ==e'
Therefore ce' +2eoce' toce =g

4o =¢g'




Gy fy=x*-x-10
f(1)=1* ~1-10=-10<0
f(2)=2*-2-10=4>0

+.According to the intermediate value theorem there exist a root between |

& 2.But a root is closed to 2.
Therefore xg =2 .
By using Newton-Raphson method,

fix, o
Roppl =Xy —'f_,((;;l)'v t (K) =4xl -1

Whenn=0: x,=2

fle)=F@ =4, flx,)=42"-1=31
x,=2——4—=1.8710
31

|x, - ,| =]1.8710—-2| = 0.1290

Whenn=1; x, =1.8710
Flx)=(.8710)° —1.8710-10=0.3835

£x,)=4{1.8710)’ ~1=25.1988

0.3835
25.1988

x2=1.8710—

= 1.8558

| — x| =1.8558 ~1.8710]=0.0132
Whenn=2, x,=1.8558

#(v,)=1{1.8558)" —(1.8558)~10
= 0.0053

£(x,) = 4{1.8558)" —1=24.5654

3, = 185582002 _ 8556
24,5654

|x — x,] ={1.8556 —1.8558| =0.0002

Real root of f(x) = 1.8556




ween |

1 3 2a’

25 2l +4a27= sls* +4a?)

Lisin? ax J= ;(ﬁm fors>0

(i) f(x—c):{o PoRse

I ; x2c

Lff(x—c)}= ?e"‘“f(x - c)dx-

= ]e'““ (O)x + Te"“ (1x
it 4
= n_‘[e'”"dx

5]

= le""‘ fors>0
5

s 1 . 7 3 7
= sinh . /—t ——cosh \/:t
7 2 2 2
2 (L
2

(i) s—3 _. s+2 5
' $T+4s+6  (s+2) +2 (s+2) +2

L_I{ 9—3 } -T S+2 L[
8 +45+6 s+2 +2 s+2 +2

5
= e M cosv2t———e " sin /2t

ok

(i) ,65—4 _ 6(5?2) N E<11
$T—4s+20 (s-2) +4* (s—2)

+47




By Gauss-seidel method,

xi(|n+|) =1+ X-,(m) _ x:‘Ilm) + 10)(4("‘)

xq(ln-ﬁ-l] — le(uwll +4x](m) _21){4("‘) +3

1 l 1 1]
x}(uﬂ) ='6'{_xll“ +1) _x!lmH] +13x4(n 1 I 1}

X,,(“H” _ ]_19_{_9+ 2xt(m+l) _3x1[m+1] __x"(nwl)}

B ey e S
f‘t**"z““'"*f%ﬁ%:ﬁ’ o ﬁmmuﬁﬁgﬂnmwwwaﬁmmfzmwnmv % ' :

1 1 5V Y _ 983 1B 0088
6 114

2 -1.26 10.349 | -5.534 -1.949
3 -2.607 16.579 | -8.385 L -2.924

e e s S i
e e

x, ==—2.61
X, =16.58
x, =—8.38
%, =—2.92

T e

an Yacobi Method,
We can write the system as matrix form

wﬁ?‘%ﬂ%“m”m}?@m&?ﬁmﬂémxmm»mwwﬂmwﬁWﬁfp&w‘r@

~1 1 -1 10Yx) (!
9 -1 4 =21fx,|_|-3

1 -1 -6 13 |x,] |1
-2 3 1

e

19 A%, -9
A X b

e,
RS AN

Then x*" =D"p-D'(L+ u)x™

e




#

(a)

(b)

If AA" =1 then A is called orthogonal matrix.

If a is any square matrix, A + A* is a symmetric Hermition matrix and A —

A* is skew symmetric Hermition matrix

(A— A% =i(a - A%
1

Therefore ‘l(A — A*) is skew symmetric Hermition matrix.
i
We can show that A = P + i(Q)

Where P=%(A+A*) iIs symmetric Hermition matrix and

I . . - .
Q= ?(A — A*) is skew symmetric Hermition matrix.
2i

-1 3 2 -1 0 1
A=[0 5 4| A*=(AY=|3 5 _3
1 -3 1 2 4 1
1 1—2 3 3
P=—(A+A®)==| 3 10 |
2 2
31 2
0 3 1 1 0 3 1
Q=i.(A~A*)=—1T -3 0 7|=iQ=—(-3 0 7
2 1 2
-1 -7 0 -1 =7 0
, -2 3 3
[l(A+A*)J R T
2 2 -
3 1 2

Since é(A +A¥)= ':é (A+ A*):l therefore —;—(A +A¥*) is symmeltric

Hermition matrix

IfiQ=(a,),, & a, =-a, forallij.

Therefore ZL(A — A *} is skew symmetric Hermition matrix
1

Therefore we can write matrix A as the sum of symmetric Hermition and

skew symmetric Hermition matrix.
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3™ jteration

-1 0

0 -1

P=log o

o 0

i

3

. o B

6

-9

19
Solution:

X 4.68
X 6.75
x5 -49
xY -1.37

0 0)_, i
0 0 0
Lo =31 o
6 1
0 -9 0
19
(_1 KEW
14| | 114
263 | 434
57 || 57
193 | ) =67
114 19 |
31| | =8
L|14; 114 )
".!..-.- Slas e
0 0 —
,-'."1- Ll
o ol 1o
-1 o 1721 o
6 111
0 L\-9) |0
19)°
19 1| 19
_q7| | 189
e (2| 14
1049 —838
342 171
976 L—1489
L1083,/ \ 1083

0 0
0
-1 0 0
o -1 o]? 0
"6 -1 ~1
0o 0 -2 3
19
0 0 0
1 0 0 o 1
0o = o 2.0
e -1 -1
0o 0 dil-2 3
19
4.684
6.746
—4.901
—-1.372

|
10
3
=217 11
13| 6
o -2
19
’125}
114
‘0} 434
—21) 57
13 || —67
0 -]35
114 )
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o
=
"

3
bs|=b,{b,b,)—b,(0)+b,(0) =b,b,b,
b

detB

fl

o o
o T

[}

—_——

|

1 a a a a-b (a~b)fa+ab+b’
® @ |l b ble, o —cfa b-c (b—c)b®+be+c?
1 ¢ c*| evea ] c c’

0 1 a*+ab+b?

=(a-~b)b—c)0 1 b +bec+c?

I ¢ c?

= .(a—-b)(b—c)(142+bc+cz—az—ab"hz)
= (a-b)b-c)(c—aXa+b+c)

la b b b I 1 1 1
(i) ba b b =3I+ +r + (+3b)ba b b
T L= +r+r, =(a
b ba p' L2324 b bab
b b b a b b b a

0 0 0 1
b—a a-b 0 b
—r—-r, = {a+3b
E—r_:_}'_'-r;i’ (a )O b—aa—bb
o 0 0 b-a a

b—a a—-b 0
=(@+3b} 0 b-a a-b

0 0 b-a
1] 0
= {a-b)a+3b)|0 b-a a-b
0 0  b-a

-1 1 0
= {a—b)a—b)*(a+30)0 -1 |
0 0 1




1§

(a-b)'(a+3b)
4t +2ab* —6a’b* —3b"

il

(6) {a) Using elementary row transformations,

we know that A=LA

g
1
o oW -
—_ N —
BN

2) (1 00
5 2 4 |=|0 1 OlAR, 2R,-3R,
00

[—

0 AR, = —R,

o o -
— I -
_
tlo:}a""
il
s b=
o — o
—_ =

11 2 1T 0 0
01 2 i=13 -1 0|AR, =R, R,
01 -2 0 0 1 Ry—#Ry-Rz

1 0 0 -2 1 0 |
01 2|={3 -1 0lAR,—o—7F
0 0 -4) =3 1 1

1 ooy |-2 1 o}

o 1 2l=l3 -1 0 R,—2R,-2R,
U
00 1) |- -—= ——

. \"2 4 2

- 1o o) |2 L (1)1

01 0ol=2 ~5 3

00 1)y5 11

U 4 4
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o0 2= a(L)y tan'[[i]
X y

(i)

o _.xz___l__"y'(_])x_: +[an"’(l}2x_y:. 1
) .

" T

= "Y+2xtan'li
X

—x—y?42x?
Xty

aIZ _‘[2-— vz

dvdx x4 y?

2=tog.fc+)

oz 1
—=—.2%
Bx X" +4+y -

: - 2 2
'@—f=“‘%2‘1+2x ( 1)(21()_' == 14){ -
ox” x4y’ (x2+y')' X*+y° (X"*i-y‘)'
-a._Z= Bl l .,.2)/
dy X" +y°
333 2 2_\).('—1)(231) 2 4}'-_1_

T 7 3 T -3 27 A 2 )2
ay X +J’ (_t_-[-yz) X +y (x_+y_)
P2, 0% _ 4 -4x’+yh 4 4

2 S 3 3 A - =— -—— - =0
ax- ay_ }(2 —]-y' (X" +y-)2 x° +y_ e +y-




R

(iii)  Associative property — multiplication

(PQ)R =P(QR)

P Q R PQ (PQ)R QR
0 0 0 0 0 0
0 0 1 0 0 0
0 ] 0 0 o 0
0 | | 0 0 |
| 0 0 0 0 0
1 0 i 0 0 0
1 1 0 1 0 0
1 1 1 1 1 i

ki
12




