Chapter 5
Jilauall Ja B dagall ¢yl i)

The length of a vector 4aia) Jsh lua 0153 o

lv]| = \/vlz + v3 + v2

Find the length of v=(-1,3) in ?

Ans:

vl = /(=D +(3)? = VI+9 =10

Distance between two vectors  (mgaia (i 4aial) ddlue Gluwa o 5ild o

The distance between two vectors uand vin R™ is

d(w,v) = llu—vl|

Find the distance between u=(0,2) and v=(2,0) ?

Ans:

dw,v) = llu=v|l =1(0-2),2Z -0 = lI-2.2]

=/(-2)2+2%2 =/4+4 =8

Dot product of vectors <ilgaiall bl o pa ¢y 5il8

The dot product :

u-v= u1171 +u2v2

Find the dot product of u=(1,2) and v=(0,3) ?
Ans:

u-v=>1x0)+(2x3)

=0+6=6




The angle between two vectors Crgaia O A g 3 s oy gild

u-v

cosf =—
[l - vl

Find the angle between two vectors u=(2,1,0) and v=(0,3,4)?

uv
cos 0 =
llull-|lv]l

u'v=02x0+Ax3)+(0x4)

=0+3+0=3

lull =v22+12+02=v4+1+0=+5

vl =02+32+42=vV0+9 +16=v25=5

3
cos0 = —
5v5




Chapter 6

Inner product space

o dall 8 Leinda g Jilall Ja e aeld AV 1 8 Inner product space u=ibas e
<u,v>=<vu>
<u,v+w>=<u,v>+<uw?>
c<uyv>=<cuv>
<v,v> 20 and <v,v>=0ifandonlyifv=20

Show that the function defines an inner product on R?, where
u=(uy,uy) , v=(v1,0;) <u,v>=uv; +2u,v, satisfy the four inner products
Axioms.

1. Axiom<u,v>=<vu>

oSl 5 v Sy g i) iy 4l Al

<U,v>=u v + 2U,0,

= vUq + 2vu, =< v, U >

2. AXiom<u,v+w>=<u,v>+<uw> wellSy e g sEy

Letw = (wy, wy)

< u,v +w >= ul(vl + W1) + zuz(vz + Wz)

= wu (v + wy) + 2uy (v, + wy) o AY) i

= U + Uuwq + 2u2U2 + 2u2W2

Sl Aol Croan ALl 3 g3l pans

= (u vy + 2uyvy) + (uywy + 2u,wsy)
=<u,v>+<uw>
3. Axiomc <u,v>= <cu,v>
c<u,v>=cluv, +2u,v,)
= (cu)vy + 2(cuz)v;
=< cu,v >
4 Axiom <v,v=>0
(v Xv)+ 2w, xvy) =0

2 +2v,2>0




<1J,17>=0 = 1712+21722=0 :U]_:UZ:O

Calculating the inner products < u — 2v,3u + 4v > ?
Ans :
<u—-2v,3utdv>=<u,3u+t+4v > —-<2v,3u+4v >
=<u,3u>+<u,4v > —<2v,3u—2v,4v >
3<uy,u>H4<uv>-6<v,u>-8<vv>

3lull* =2 <wv>-8|v|?




