ngw’n‘on Key Modute 1

Qdy find the extremals of J% !
%‘(\Jr’nzg Dy dm 7
Aoluton ¢ oo F:(H%Zy’)y'
hewe £ does not contouns y expﬁc&ty
4o by formwa
F = g+ otgh™
' @_F_ - 1+ 2 !
oy’ GF
%g, =e (formula)
j.+2')1'21:]/ s CI

e

jni‘eta«aﬁnﬁ both the sides
Jyrdy - j_fi. dm

C’hona an the tonstants

g:i—\-f_z
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Q2 Fnd the exbema) of the funcidon

2
(y'2_ gy 20updy uldh
yle)=o . 9(']{):0 0
fons e yn
or o
.'a_g & 29+ 2%
and s BF

By =
/Subsﬁ{—utfmj vames fn Suley Equation

*3% ‘HQ%) =0

2y + 27 -.C%L(zy') =0

The AE s R4 2.0
2 (A%DW-1) = o

LF = Y 0€sn + cosfnx
PR, = l

R2+1

= (0%1) x

—

. &

(1= of O5 o 55 5 1K

The. wmp1e’ce_ Solution

= W

15 Yz Glosm + €,81n% +m



E Pag =/
2
= N-ANage
Y 2 3inn

The extemed of fundiion fs y = M= Zsinm.

QB} Find the extiemcl Oﬁcja(«mj+ el 2313/)491

AO\J\L{\O % 0
on F - (ng +|jz_ 2‘_‘]28’
@g = M+ 2y — Ly
and Bt _ _s,2
oy =
Aubsﬁfuﬁnﬂ these values n Eules's Equah“on
Q_E - d (X, O 0
2y a_'h(—b]f)

o Mt2y — hyyd Nd (-942) =0
y — LYy EIBL( 242)
N2y =AYy’ + hyy' =0

Nty =0

b - -
=73

e extemel of fundion is Y= =%

QW Fnd +n ¥
nd ¢ extiemal O”F?J; LZ”W _9U9_> dot

/SOLU‘H,On 2 ¢

= 2919 -—l:i’z

= Z%

0 =

0

N/

Y



o -, ) =9 then
A Yy ) the equation

o

on—- 0 + d2 t
L W eT
2n — 2d* [ d
e d) =0
N - Q_QM_” 30
.. Aot
2 dhy o,
dm 4

The above
equation is U g
P i néay diffeventicd equation of

Trs A-B™Ys™ 04 -0

D.: O’D' O,O

i PO
T
" =
‘Og'hd?c = o= YP
P =
: - L[ n
Dlj?rd“ 5 oy > 08
0 01 6
s0 :__|_ 2
QJ-%"’C"){ - | 924
e - qud N Zl{
o1 9L
y = _xas



Hente Y =G 4 Gu + Gn* + Gu3 +T924_5' fs the
0
Solution,

Qs Uana ijlefgh— Ritz Method spwe +the bOmelauj value

P‘YDHQJ’Y\ I:S:(WJ*‘ZLU'Z)CM . 0 £meq 8?\/@1 H‘O):O

and yti)=o0 ¢
Aolution - B MY + Ly2
2

Asswm’wj Tral solutdonm
Y = o+ G +C,p2

ye)= o
L
oL = 6
G+cy =0
L Ce
Ylo) = GX — Gm> = G(on-n>)

PLLU.TU’U} Vvalues in 1 = J = (%:9_1_3]9’2-)6'71
3
[ :J E%[q ey 4%q1(|-m)ijd>1
= J:[q(%"’-—m%)w‘ —21G2(|~mt+ zm‘*’-)]dn

Ci'[ L: N=doy — Jc:rh%d;}-y —;iql [J‘;Q“Ll’)’l + lm’ji%

M



J = 9_+_C|_Z
14 ¢
/5{‘&{‘\0hm1j values ose
di:o
a6
L ok 4 B0 =
12 &
©§ =

=L
Pwttu/tcj Values fn egn. (v)

g(!)‘\) = %(w_%Z)

) =

n(n—1)

|

1
A

§ey Usfng Rangh Ritz Method Solve the boundawy vedue

Pmﬁblem

]
IzJ (m3+ _?Eg'l)dk DE&E%L 2

0

given ylo) =0 and also yl=o0 o

/Somt{on 2 Extiemise 1= Y (')’U.J _’,_9]:‘:1/1.) dn



Assume taial sowtion Y () = ltax+ 6n™ (3
Given data
Ylo)=0 .
=0 and YU) =0
~GtCe =0
G==0
oY= G —gmz
g = G- — @
Yy'(n) = q(1-290)

Puidw"ng volues fn eqn 4
L= (o fu)do

|
T = [ ] e trongand 6*(1-290* Yo

o]

= i‘[a(mz—w) +_£_q2(1-—qrn+qw~)]d'n

= C\Xg‘fna.cl'ney%gd‘hx + —g[glld%—l{f:’ldW‘F“ﬁ”H%]

o ° °



’Gl I: _C_”"'ClQ
2 g

s /Staﬁmcwj Values are gloen by
AT

v I 426 =5
12 &

+
e
P(.Ud'loflg this value |n eqn 4

NN

—_—

Yy = “4'—’(91—012)

Yln) = .L’T('n-a)oz

Yo = %(’h—i)



Bottion Key 1Mlodue

Qu Veify Coudny - Achunartz i’v\equa,lihj for the vedors
= (4,2,1) and V= (38,-4,-2)

Lowton = N\l = Vle+ 4+ VIl = \fGLHr\é”rLs
Nl = <2 Wil = Vey

S Nulliviy = N2 fsy = Joyavg = 42

lu-vI = |uv 4+ UaVa + UsVs + UyVy)

- | el % Al 102

= |-22-%-2]
= A2
Hence  {LUllllVIl = o

Henee Couuthy Athwaretz Mequaliy helds good for glven
veunys

QQ—) Fl"nc[ o Wnik vectowr Oﬁhogona) to both (I, 1,0) and (0,1 )

Aolubon = Let the aequieq vedvr be (v,, vV, ,V3)
Afnee ft5" orthogoned to both W g U,

Wev=(1,1,0)- (v, vovs) = Vi+Vo4+0 =0
UQ_'V:(O,|)1)'(V,V1V3): O"‘}’V?_—"vs =2 0

Bq (Lamevs Rule
Vi




Afnce the npymal s 1
V,l"’ VQ_Z + V32_ = 1

LK ke R
K:i_l_
V3
When K = _L
V3
Vi=1 . Vo & =l ! ~_1
| '\/_3— 2 2 v_é_ )'v.g V§
WhenK:—_l_
V2
==L 5 V=L Sy, =-
e V3 AN =

QEB) Deteswmine whether +he fet-of vettvrs of the foom (a,b,c)

Whesxe b=a+C from a subspace 0f R® under usual odeution
ond 5calay muL&'PU’caﬂ‘om ?

Aoltion +  |et VS [8, ,b,e) ond Va = (0., by 1 Cs) be huoo
Vetrors s, R3

Nowo V|+V2 = (Q\“H],_ , b|+b,_ ; C;—{-C;J

Aince
biza 40 and ba=a,+c,

bitb, = (a,tQ) + (as +6)
pa Qr+0a2 + C]-\'CL

u+v s of form (&, B, 7) and P= a+Y
U+tVvis fn R3



IF K s o scalar then Kv, = ( kay , kb, , ka)
Hince b, - g+ ¢
Kby = klaita) = kartkg
LKy fs of foorm (p,q,¥) and q= p+y
. KW 75 In R®
Hence the set of vettors of Form (a,b,() s Subspace
of R2.

QQ) Expfreés the ﬁ)lbouu'ng as a Wneor Combination of
Vi= (2,1,4) Vo =(1,4,3) and Vz=n(%,2.5)
a) (6,11,6)¢

Soltion = a) (6,11,6)
ot w = (6,\\,63

Hnd K, K, , K3 SUth that
W = WV\-\— KeVle < Y3V3

=7 K =4
Kz:_S
Ke =4

W = 4V) =5V + DVa
(6,1,6) = #(2,1,4)=5[1,4,3) +2(8,2,5)



Q9 Bxpress pln) =F+3m+9m> ag Unear tombinalfon of
Ph= 24m+ 4n> Po = 1=+ 3Mm* }ch 24N+ Hhn2

Aolukion = ket p - Kip 4+ KaPy + KaPa

FA8ntqm = K (24N 4mD) + Ko (1-n+3702) +
Ks(2+ 7+ 5m2)
= (@Kt Ko+ 2Kk3)+ (Ki—K2+Kks)n + (k) +3Ko +5Ks)n>
A0e equulions
AKi+ Ko +2Ks =7 —

KA—KZ"‘KBZQ — - A
LK) +3K2 +5K3 =9 2
“tukang eqn 166 2.

RPNAH

By R2Z=2R; and Rz—2R2



R| = Q—H’iz —KS
s Wy = F

Hence
F+8n+997= Fams ymr) -2 l-n+3%2) —2

(247 +5mM2)

QG) het R4 have the Eudfdean faner product . Express: w

= (4,2,6,0) Mn the foom w = VW, +W2 wheee Wy € W
and W, € w+ Wwhere w s spanned by M =l ,0,1,2)
and Va2 = (0,1,0,1) 9

Aolution : The padject of w on W

froj W = AW,V Vit Kw, V2V,

~ Pojw [ 4,2,6,0) 7456,1,2)] v, g [ {45246,0)-
(051,0,1) ]\
= V4 2v,
= N14,0,1,2) + 2(0,1,0,1)
Wi = (=T7,2,7,16)
“The lomponent of w O'YH’)OSOr\aJ to Wr's
PO] L W - patj, W
2 (4,2,8,0) = {<7.2,7,1&)
" Wa=(6,0,4,-6)

W=WtWa  whee W, €W and

Woe & W+
W= (1,2,7,16)4 (60,4, 6)



Q9. het R2 have the Euclidean fnnev procuct - Use Grram Achmicb
process to thansform the basfs 20, , Us ,Us Y fnto an Oxthonor-
ma basis whewe Uy = (1,1,1),Us= (H,1,0) us= (152,10
soufon = /Sjrepiz Vi=U = (tyr, 1)

/S{EPQZ Vo = U,— P'TUJUQ_

= s (Uz,\/|> v
Vil >

(U2, %3 = -1 +1-0=0
VI = 1+1+1 =3
Vo = (,0,0) -0.(1,1,¥)
£}
Vo = LA,I,O)

/5+€P9>2 Va= Us— pojus,= Uz — AUs, V) |y, — AUz Vv,
vl el

AUB,V|> = “\'2"“ ’:Ll
AU, Vo) s 2 +0 = |

WVill? = 3 as before
Vol 2 1+l +022

\ \I3 = (\)Q-H) —_LI_B_(|,|)|) *,12_["1,|,0~)

Hence, vi= (1,1,0) , va= (-, 1,00 Vo= (4,1,
. £'%6' 3

hrom Ovthogoﬂoj basis for R3



the novms of these vedors ace

Ivill = V1137 = 43,
V2ll = yTHTF0 = V2
G
Wvall = /L .1 4 =f/36 3
3673 'g Ve

Hence | the 0vthogonal basts for R2 i's

Q=W _ (_l_,l_ | )
Vi V3 2 N3
q = Va = [=L ._1_)
S TEVAT (% &)
q,3 = \/3 - (_‘_ ,.__L :&)
[1va|) Ve (N6 ve

09 et R have the Eutifdean fner procuct . Use Giram-
Ahmidt Process o hansform, the basfs 1 Uy, Us,Us) into
ovthogonal basts ‘whete = 91,0, 1,15 Uz=94,0,7,1 3
Uz = ?O,*l,l,l?]

Holutfon z /SJ(EP,_L i Wrelipe L 0,08,%,17

ARPL: Wa= Us— Profla = Us— 4UsiViY .y,
| Vi) 2

AU, Vi 2 A4 01 = -
<u29v|>’: —t

Ivill2 = |40+ (+1= 3



RV (—I,O,—I,f) - g_ ('.O;‘?')

\l2 = (~_§_ ,O)% ’%)

6&}33 1 \/3 = ug—P’TDj Us

Us — KUsyVid.y, — AUaVad .y,
AR (Vat)>

AUa v,y = 0404141 =2
AUs, Vo) = (0,41, w.(—% o—.étg})

= 0+0_.‘Z_ '+__Ll = 2
3 B &
HVIHZ:?)
all] & = A 0+.4 16
|| vzl 3 + 3 g
\\\[2”27-3,

Lo Ng = i | -2 (),0,1,! —ﬂ%(“z a,= 4l
( hl )‘)1) 3( ) 8/3 ) 13

s = (0/=t)0) —%(1,0,1,1) _?‘(—% L3 ’%)
AT, 1+ (2,0,2,2)4 (310040 )

Yo = (1,,3,0)

Hence the O’Yt*nogonal et 15

V| = (I)O," ,) VQ:‘(—2 -2
2 0,22, 4 Yy 2[4, 1,0
57 7333 3 3 ,2 )
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