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Ex 16) he Span of vectors V is the 

Susspace of a vectors in R that 
ba iHen as a lineo 

Combination o k e all 
vectors f eofm 

is the 

Cnn 

R,+ k2 
where R R2 ar rRL parameters. 

-3 
-2 X3 

k+R2 
R-3R2 

2k,+ok2 X3 

Paranetric e9ationS for the Spaof 
trr e to: 

R-3R 2 
= -2R K3 

*2 s -3k2 



2 

23x 2x 
3 2 x 3x 

3 2 

The impkcit eation is 

X 3x, - 2 X3 



Ex 1i) The Span of vectors , v r ts the 
Suspae of al vectors in R4 that 
Canbe uri ten as 

of , Vr i.e. a vecters of The 
inea Combination 

or 

k,ü + k2 t k3 

where and 3 ae free poratus. 
(x 

2 -3 4 
-2 -2 O 

R+R2 
-3k,+ 4k 
2k 2 2 k3 

3 
Parametric equations tor The spon of T,v 
ts 1us ive b 

, t Ra 
R, - 3k+423 

2 k- 2 ka 
- 3 x 

RK4+ R3 

2k - 2k3 



k -Lxa R3 

x-x -Rz+X4+ R3 ++O 
2 

X4 
2 

*3-34,8 + 

34 x3 X4 
The implict eqpations ot: 

3 

3 X4 



Ex2 ( A Set of vectors ore linea 
depende tf fna vecters Satf 

non-trivial linear relatioDn 
here 

i-e 
to there must be a soti 

euation: 

() () 
where Ta rea parastvs R,k2 

bot ual tD Zo not 

- 2 o 

R+OR2 O 

R R2 

R 0 

There is no non- trivi a ine e 

relation , vectors (1) T(-1,0) are 

lineary 

Tine ouS 

inodapenda 



26 A set of vectors ore liner dependet 
if tha vecters Satisf a no-trivi 
linear elationt.e. e 
Soution to Te eapation 

Must e a 

2 
+ 

-2 

where Thatre paroakers k, e2, R3 a 
not a Cu To Zero. 

R2+ 2 k3 O 

R+ k2 
R2 Ra O 

O 

R2 2kz = O 

R2-R 
-2ag- 

Ra+23O 
R2 



1 
Ther art many non-trivial Sottns. 

then For example seting 
R (k,, k) =(114) 

non- trivi Soutian. a 

The vectors Satisf a non-trivial 
linea retion, he mus ba linea 

dependet. 



A set of 
Ex 2ii dependat f 

vectors ae line 
vetors Satisf 

non- trivi linear elation i.e. 
There stDe 
e9nation 

a Soutton to The a 

-4 2 2 
tR3 

. 2 

wherhe jre parats Rkr R3 
are not al euo t zeo 

OR+Ok, + Okz O 

4 k+2 k,+ 2k3= o 

Ola, t3k, tok3 O 

o +1k +Ok=o 
-2 k+ 1k2 +1e 0 

OD 

R2 O 

R2O 

-2k kat kg O 

R32 k 

R2O 

R3 2k 



non- trivial Soutians. Ther 
For eample 

ae mamu 

fhen setinq R 1 
d g = 2. (R,, R2, kg)(1, 0,2) 
non-trivi Soution. S a 

he yetors Sotisfu a non-trivial 
lineor relatin, Tha 
dupenat. 

wwst se line 



E3 ) A set of vectors 
vector Space 

tso conditiods ve Satisfred: 
1) 

nuwse sf vetrs as e oinenson 
of V. 

(2) The vecters in he et S oe 

linear 

basis 
V if ta flloin 

C 

The Set S haS e S e 

inoapeudint. 

The s vectorss ( (1,-1) d does 
R2 Jot n 

Condition (1) is not 
The 

not basis becanse 

S Sfred 

while 
Set is 

dimension of Te veter spae iS 2 
while fa nua of vetors ia 

1 

Ex 3 i) A Set of vetrs S is a baSiS OF 
Space V if a folowina hso Vector 

Conditis ae Satisfred 
(1) The 

o vetors as Te dumensiun V 

(2) Te vecters în The Set 
are linear indapendnt. 

Set has Te Sana hwA 

Considuine f set f vetors (10),(1) 
The dien_ion The vetor Spac 
(R2) is 2 w;le 
vectrs in The Set is 

Conditon 1 s Sakisfed 



The vectors ae line idupendeat 
Satisfy CL 
reatio 

Slution to the 

The 
non-tiv ia 

lier 
be 

euation : 

)()= () 
whee te re para s R,, k 
Ce mot DoTL enad toZero 

OR,+ r2 *0P 

2 

Ther is no non- tivia linea relation, 
vectors (1,0) a (11) o liaeor 

indapenddert. 

Conditions (1) * (2) at Satisfied. 

Vectors (,o), (1,1) ae a bastso 
R2 



Ex 3 i) A set of vectorss basiS is 
of ofvectr Space Vif The 

folawr 
Satrsfd 

() The Set S has Te Sow 
nuar of vetorS as e diaa son 
of V. 

(2) 

Two Condittons ave 

The Vectors in fe stS a 

linearyindapendut 

Considwine he set of vetors (-), (2.2)% 
The dimènsion of The ve cter 
(R) is 2 while te n r vetors 

i Te Set is 2. 

Space 

Condition 1 is Satisfred. 
The vectors are lineaindependatif 
The Sotisfu 
rclation 
Soutio 

non-trivi liae 
C Thee must e eu 

eation: 

R ) ) (0) 
whert te fee paratUs R,,k2 are 

not boT eqo to Zero. 

- k 2 k 0 
-k+2k2 0 



Thee e man 

For 
nan- trivtal lutins . 

setinq R then anle 
R7 (, ) = (1.4) 

n on- trivtal Sotion. 

The vectors Satisk 
lineou elation T 
linen depedent 

a no- trivial 

w.st 

>Condition (2) is not Satisfred. 
Vectors C-1),2,2) are not 

basis fr R2 



Ex 3 iv A Set of vectors S a basiss 
ofvetor Space V if Th folowing 

Conditions e 
(1) The se S has TLe 

Sati sfted 
Sune 

n er of vectors as te dimenSion 
ofV. 

The vectors in te Set S at (2) 
inear indapenodant 

The set of yectors3(1-),(15, 22), (-11){ 
does 
R2 
Space is 2 while 
vectors in The Set is 3. 

not 

Te 
ba SiSof 

dimension o te veto 
The number of 

form 

Ex 3 A Set of S is a basiS 
T followin 

vectors 

of vetor Spate V f 

(1) The set 
nwn ber 

dimemSion 

Condution has tisfred: 
Sa e 

ot vectors aS the o 
of 

(2) The yectors in fhe set S 
are linear 

V. 

independdet- 

The set of yectors(1-12.),(1,1.5-3), (1,2,1) 
does not basis OF 
R. The dimenston of The vector 

The numb 
is 

tofm 
Spe is 4 whíle 

'ok vectors i fhe Set 3. 



Ex3v A S 
V f Te tolawing 

oe Sotsfted 

Set of vectors asasis 
of vector Space 
wo onditions 
(1) The 

nuwmber oF vectors as the 
dimension of V. 

(2) The 
are linearindepend tnt. 

Set S has The SOme 
of 

vectors in The Set S 

The Se of vectors S(0), (L1) (-,1.0) 
Satsfu Conditton 1. 
of Tvetor Spae(RS) cs 3 

The vectors ae lineo inolapenolet 

The. oim enSton 

and The numo er of vectors in 
The set is 3. 

Satist The 
linea relatiot.e 

e 

non-trvial 
Thert must 

to e equation: 

C 

aSoutidn 

k 1 0 

where the frea paraneters R, k2, k 
e9al to are not all zero 

R+k2-z 
R2t R3 



R3 
R O 

R-R3 
R O 

R O 

R3 

There is no non-trivi liear relation, 
vectors (,0,1), (11, 0) >(-l, l,O) 
lineor 1ndependt 

Conditions (1) 7 (2) Ce Satisfre 
Vectors (10,), (1,1,0) (- 1,1,0) a 
basis or R3 



Ex 4 () V-R,, + kV2 

()(4)() 
-2 k+ 

1 k + 2 

S-2 k,+ 2 

-2 R 
-1 

-1 2R2 
k R 

R -'2 
-3/2 

R, (-2,-la) are the coordinakes 
of Vrelative to the basis ,V, 



Ex 4 i) v: k,7+ R7, + R3V3 

2 

k,+ 
3 a+ k3 

2 a+ R3 

-3R+ R3 
R 2-k, 

-3 : I-ka + 2-R2

2-R 

3 3- 2 R2 
R 2-k2 

R 3 
Rg 2-k. 

R-2 
R 3 

(R, R3): (-2,3,-1 are the Coordinates f 
V relative to the basis S,7, V3 
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