Algebra — Exercise Sheet 11 Laurenz Weixlbaumer (11804751)

Exercise 1

a) Linear.
fOu A+ pv) = Mf(u) + pf(v)
Aup + poy
f Auis + (109 _ ()\(ul JriZz + 4u3)) n (H(Ul + 352 + 4113))
Ausz + pvs 3 pvs
Auy + poy + 3(Aug + pa) +4(Auz + pwz)\ [ A(ur + 3ug + 4us) + p(vr + v + 4vs)
Aug + pvs - Nus + pivs

b) Not linear. The first equation produces ujvy and viug in the first row, which has no chance
of happening in the second equation; they are not equal.

uy + vy _ (ul + v1 + 2(u2 + v2) + (u1 + v1)(u2 + v2) + ug +v3)

Jlutv)=J1| | u2+v2 u1 + v+ uz + va + uz +v3
Uz + vs

(W + 2U2 + ujuo + us v+ 2’02 —+ v1v2 + V3
)+ glo) = (TR e ) o (1 2t v

_ U1 + 2ug + urug + ug + v1 + 202 + V1V + v3
u1 + ug +uz + vy + v2 + U3

¢) Not linear because \f(u) + pf(v) will necessarily have A 4+ p in it. The statements are not
equal.

Aug + py

FQu+pv) = f | | Aduz + po2 = Auy + g1 + Aug + pvz + Aug + pog + 1
Augz + pvs

d) Not linear.
_ Ay +por\\ [ Aug +pva (U2 V2 U1 U1
e () (1)) ()42

Exercise 3

a)



Algebra — Exercise Sheet 11 Laurenz Weixlbaumer (11804751)

Exercise 4

a) The vectors in both B and C are linearly independent and thus both form a base of RZ.

1 -1/0 1 -1/0 and 2 310 2 3 0
1 1]0 o0 210 . 1 2/0 0 -35]0
b) Since
? 32 g 37 } withxlziandxgz—%
- 2 2
2 3 |- 2 3 -1 . .
1 91 0 7|3 Wlthxlz%andxgz—g
2 | 2
we have
B 1) 1
() Y
7 7
¢)
3 1
2 2
(4
2 2
d)
1 -112 d 1 -1 3
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