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Given that p=-2 + x + 3x> and q = 4 — 7x°.

So that standard inner product of p and q is
<p,>=(-2)x4+1x0+3x(-7)=-8-21=-29
=-29

la2.

Let B* have the Euclidean inner product and consider the vectors u =
(2,1,-4,0),v = (-1,-1,2,2), and w = (3,2,5,4).

Let = = (x1, x9, 3, x4) be a vector which is orthogonal to u, v and w.

Then we have that (z, u) = 2z1+xo—4x3 =0, (z,v) = —x1—22+2x3+2x4 =
0 and (z,w) = 3z + 2x9 + Sz + 4x4 = 0.

Since 2x1+ a9 —4x3 =0, —x1— 22+ 223+ 224 = 0 we have that 221+ x29 —
43+ 2(—z1—x22+ 223+ 224) =0+ 2.0 and 3(—z1 — x2 + 223+ 2x4) +
3x1+ 2x9 + 5x3 + 4xg = 3 - 0+ 0 which gives us that —x9 + 4x4 = 0 and
then —z9 + 11z3+ 10z4 = 0.

Thus 9 = 424 and 3 = —§ﬁi and therefore since 2z + x9 — 423 = 0 we
have that z{ = —3%1

Hence z = (— JAzy, ,T4).

Now in order for z to be unitary we must have ||| = 1 and then we must

have \/(—3%*)2 - (41‘4)2 + (- Gfl )2 +z3=1.

Since \/(—il‘—f-l)? + (4z4)% + (gﬁl)2 +a23= \/%%E.r% + 1623+ a2+ 22 =

1.156 36 3240\ 2 _ . . o 57 e | =
\/( S37 +16+ 57 + 1) \/( TR )1‘ = | ¢| we must have 5 |z4| =
I and which gives us |z4| = —; and then x4 = —;—; or ry= %
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' = Jand 2’ = (-3, 5. — 55
which are orthogonal to

v and w.
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A=-ixE=0, Sowthn‘eahomogeneom system® of linear equations, we solve it by Gaussian

Elimination:
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x] +x3 =0
{ x2 +x3 = 0 ®
« Find the variable x 7 from the equation 2 of the system (1):
X3=-Xx3
» Find the variable x | from the equation 1 of the system (1):

x1=—x3

3
X=| -x:
. X3
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la5s.
Answered above in la4.

la6.

a. (p,qQ)
b. d(p,q)
c. ||pll

d. | [qf]






la7.






la8.



v

o
’.QE._ . o R

i -—ﬁ;ﬁ,




1a9.

o (v) = )
proj, (v) = ——u,
(u, u)

where <u, v> denotes the inner product of the vectors u and v. This operator projects the vector v

orthogonally onto the vector u.

The Gram—Schmidt process then works as follows:

uy
e =
u; = vy, ||ll1 “
up
. e'.? = —
Uy = V3 — Projy, (va), [[az i
ugz
: . €3 =
U3 = V3 — PIO]y, (Vﬂ) — Projy, [:VH-)!I ||u3||

lgeping these things in view,

W LDy

lall — Ni=ie1 AR

_{_ | a, L0\ 0,10
“i\ 1,1.0) ;\( 1,1,0), N ){ )

Vo = Uy _(llg, H'])H"
=(—1,1,0)

Vs (=1, 1,0
WoH = -

so, vzl V2




() g {(ra) g

(4,4 4) (=1, 1,0 __ (6,12,6)—1(8,8 8)= (=3 3 0}
= (]’ 2, ]) 3 + 2 - .
(=5,7, -2
6

so,

: : : W W w
now, the required orthonormal basis for the given basis s LWy, wa, Wi

la10.
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