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1.Defineavectorspace

AvectorspaceoverarealfieldFisasetthatisclosedunderfinitevectoradditionandscalar

multiplication.

2.ShowthatthevectorsA=(1,1,1),B=(1,2,3),C=(1,5,8)spansRɜ .

Solution

αA+βB+δC

α 1 +β 1 + δ 1 a
1 2 5 = b
1 3 8 c

α+β+δ=a –(1)
α+2β+5δ=b –(2)
α+3β+8δ=c – (3)

from eqn(1)
α=a-β-δ –(4)

put(4)in(2)and(3)
α+2β+5δ=b
(a-β-δ)+2β+5δ=b
a-β-δ+2β+5δ=b
a+β+4δ=b-a –(5)

α+3β+8δ=c
(a-β-δ)+3β+8δ=c
a-β-δ+3β+8δ=c
a+2β+7δ=c-a –(6)

combineequation(5)and(6)

β+4δ=b-a –(5)
-

2β+7δ=c-a –(6)
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Multiplyequation(5)by2andequation(6)by1
= 2β+8δ=2b–2a

-2β+7δ=c–a
δ =(2b–2a)–(c–a)

δ=2b–2a–c+a
δ=2b–a–c
δ=-a+2b–c

From equation(5)
β+4δ=b-a
Substitutethevalueofδ
=β+4(-a+2b–c)=b–a

β-4a+8b–4c=b–a
β=4a-8b+4c=b–a
β=3a-7b+4c

From equation(4)
α=a-β-δ
α=a-(3a-7b+4c)-(-a+2b–c)
α=a-3a+7b-4c+a-2b+c

=-a+5b-3c

3.ArethevectorsA=(1,2,3),Q=(3,2,1),R=(0,0,1)abasisforRɜ?

Solution

Firstcheckforlineardependency
αP+βQ+δR

α 1 +β 3 + δ 0 0
2 2 0 = 0
3 1 1 0

α+3β=0 –(1)
2α+2β=0 –(2)
3α+β+δ=0 –(3)

From eqn(1)
α+β=0

Substituteeqn(1)in(2)and(3)
2α+2β=0
2(-3β)+2β=0
-6β+2β=0

-4β=0
β=0



18/SCI01/074

Substitutevaluesofβinto(2)
α+3β=0
α+0=0
α=0

Substituteαandβintoequation(3)
3α+β+δ=0
3(0)+0+δ=0
δ=0

α+3β=p –(1)
2α+2β=q –(2)
3α+β+δ=r –(3)

Combineequations(1)and(2)
α+3β =p x1

2α+2β =q x2
Multiplyequations(1)by2and(2)by1

2α+6β=2p
-2α+2β=q

4β=2p–q
4 4

β =2p–q
4

Substitutevalueofβinto(1)
α+3β=p

α+32p–q =p
4

α+ 6p–3q =p
4

α= p - 6p–3q
1 4

α=4p–(6p–3q)
4
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α=4p–6p+3q
4

α=–2p+3q
4

Inequation(2)
3α+β+δ=r
δ=r-3α–β
δ=r-3-2p+3q - 2p–q

1 4 4

δ=4r–3(-2p+3q)–(2p–q)
4

δ=4r+6p-9q–2p+q
4

δ=4r+4p-8q
4

δ=4p-8q+4r
4
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