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The vector (a,b,—a— &) lies in § and s perpendicular to (1,2, =3) (which
belongs to 5) i

(1,2, =3)-{a.b,—a=b) =0

that is,
a+2b+3a4+I=10,

or iy - 5 = 1),

for which one solution is @ = 5, b = —4. This gives
[z, b, —a— b= {5 —4,-1}

Henee an orthogonal hasis for 5 is
{(1,2,=3),{5 =4, =1}}

We have fo solwe
{4, =1,—3) = &f1,2, =3) + 5, =4, =1} ()
for o, 4. Since (1,2, —-3) and (5, —4, —1) are orthogonal, we have
(4, =1,=-3)-(1,2,=-3) 11
S AL -8)-[1,2,—8

and
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Thus
(4,-1,-3) = (1,2, -3) + £(5. -4, 1)
Question 17

(a)

{b)

We prove that F is contiowous at ), nging the Glue Eule. Let g and & be the
functions

glz) = % [x € R),
M) = -2 (rER),
and let I = R, Then the unctions §, g, & are defined on T, and
1. fiz) = gz lor o< 0,
flz) = hiz) for = > 0;
2. g(0) = MO} = 0= flO}
3. the functions g, & are both contiouous at 0 since they are polynomials,

Henee f is continuous at O, by the Glue Bale,

We prove that f is discontinuous at 0, by finding a sequence {x, } soch that
. — 1 boet

flza) = flO}=0. (*}

We can take any sequence {z, } which tcods to 0 fom the nght, For example,
take

Then =, — 0 buot

fre=£(%) = (:.1)1 L

Since n? — oo as n = oo, we have verified (=); and so [ iz discontinuous at 0.

i

Alvernatively, solwe (=] For o, 5

{1 for quoting the correct rube)



