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Introduction:-
In this Class -4, we will discuss the following Concepts

3 $&i1-4 | g Fafafed smyrons w gt &3t

> Introduction of Matrix as a Vector

Afee &1 U® dgey & U H uR=y

> Linear Dependence Y@@ faafzar

> Linear Independence ¥[@® Taadl

> Properties of Linear dependence and Independence

e fARar i wadmar & qur

> Next, we will discuss Class -4
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Introduction of Matrix as a Vector
As we know that a three dimensional vector a = a,i + a,j +
ask is also written as an ordered triplet (a,,a,, a;) and vice -

versa.

ot fp g0 wi9d § P v f-emamft d9ev G = a,i + auf + ask
P TP PHAS AP (a,, a,,a,) P TTH W @ Sar g sk g9
CLEIGE

By generalization to this to n -dimension is an ordered n-triple
(O O e et a,,) which is called an n -dimensional vector.



SUBT HHIGRU PP n-AAH TP HHAGSE n-AHI
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Likewise, a Row matrix X = [aq,a,,as,.......a,] x, can be
considered an n-dimensional vector and is written as X =

(a,a,,as,..a,)

Ul OvE, U Ul ARSI X = [ay, ay, a3, ... ... a,] 1., P TP n-
TATH AFET /AT A APdT & MR 59 X = (a,, ay, a4, ...a,)) B
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Linear Dependence
n-row matrices X,, X,, X5, .... X,, each of type 1 x n are said to be
linearly dependent if there exists ' n ' scalars

n-ﬁﬁﬁ@ﬂxl,xz,&,, ....Xnﬁﬂ'ﬁ'\qm1xn Wﬁé,ﬁ
e =0 A nfid serwrar e afe ' n * TR HiSg &

a,,a,, as, ... a, not all zero i.e at least one of

a4, a,, as, ... a, IS non-zero such that
a, X, + a, X, + azX3+, ...+ a,X,, =0



Linear Independence

n-row matrices X;, X,, X3, .... X,, each of type 1 X n are said to be
linearly independent if there exists ' n ' scalars a,a,,a;, ...a,
such that the relation

n-Ufed ARAT ¥, X,, X5, ... X, TP 1xn PR & BId &, 3¢
R FUA AT PETIA@I AR ' n ' B ay, ay, as, ... a, HIVIG
gl o b way

a, X, + axX; + azX3 + -+ a, X, = 0 gives

e =150 =006 =1 . e =1



Note:-
Similarly, we can define the Linear Dependence (L.D) and

Linear Independence (L.I) of column matrices.
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Properties of Linear dependence and Linear

Independence
1. If two vectors are linearly dependent, then one of them is the
scalar multiple of the other.
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2. If two vectors are linearly dependent, then one of them is the
scalar multiple of the other.
Had YT TSR I IY=d Q@S U F i giar g

3. A set containing only the zero vector is linearly dependent.

Had YA A a1 IH=Y Q@S U A Wad glar g



4. A set containing only a non-zero vector is linearly independent.
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5. Every superset of a linearly dependent set is the linearly
dependent.

I & WP FU W WdT =Y BT TP IU-TH Y @D Y
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6. Every sub-set of a linearly independent set of vector is linearly
independent.
YRaTa: Wada A 9wy &1 Ul Suaqwd Jada: Wad gidl
g



7. If vectors X, X,, X5, ... ... X,, are linearly dependent, then atleast
one of them may be written as a linear combination of the rest
and vice-versa.

gfe afdwr X, X,, Xs, ... .. X, Y@Pa: AMATE, A 390 A $H A $H
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8. If the set of vectors X,, X, X5, .... X,, are linearly independent and the

set of vectors X, X,,X;,...X,,,Y are linearly dependent, then Y is a
linear combination of the vectors X, X, X;, .... X,,.

gfe wfe=nt &1 9q=a ¥, X,, X5, ... X, Q@D ﬁ?l‘:l% 3R wfe=n &1
AT X, X5, X5, ...X,,Y S@®a: @ 8 @ vy wfew
Xy, Xy, Xs, ... X, P1 UP &P WA ¢

. The n-vectors X, X,, X3, ..... X,, are linearly dependent iff the Rank of
the matrix A = [X;X,X; ... X,,] with given vectors as columns is less than

n.i.e p(A) <n

n-IfeRT X, X,, X5, ... X, AP ¥9 | 31fea § afe ok Fa«a afe kg mw
Afe= 1 WY & FU H AP AR A = [X, X,X; ... X, | PIVP n & BH
219 p(4) <n



10. The n -vectors X, X,, X;, .... X,, are linearly independent iff the
Rank of the matrix A = [X;X,X5 ...... X.] with given vectors as
columns is equalton.i.e p(4A) =n

11. The n -vectors X, X, X3, ....X, are linearly dependent iff the

matrix A =
singular. i.e

X X,X;5.....X,,| with given vectors as columns is

Al =0

12. A set containing only the zero vector is linearly dependent.
13. Aset containing only a non-zero vector is linearly independent.
14. Every superset of a linearly dependent set is the linearly

dependent.



15. Every sub-set of a linearly independent set of vector is linearly
independent.

16. If vectors X, X,,X;, ... ... X,, are linearly dependent, then atleast
one of them may be written as a linear combination of the rest
and vice-versa.

17. If the set of vectors X, X,, X3, .... X,, are linearly independent and
the set of vectors X, X,, X5, ....X,,, Y are linearly dependent, then
Y is a linear combination of the vectors X, X,, X3, .... X,,.

18. The n-vectors X, X,,X;, .....X,, are linearly dependent iff the
Rank of the matrix A = [X;X;X3...X;,,] with given vectors as
columns is less than n. i.e p(4) <n



19. The n -vectors X, X,, X;, .... X,, are linearly independent iff the
Rank of the matrix A = [X;X,X5 ...... X.] with given vectors as
columns is equalton.i.e p(4A) =n

20. The n -vectors X, X, X3, ....X,, are linearly dependent iff the
matrix A = [X;X,X; .....X,,|] with given vectors as columns is
singular. i.e |A| =0



Example-1
Examine for linear independence or dependence of the set of
vectors: (1,3,2); (1,—-7,-8); (2,1,—1)

gfe= & Ac ot Y@P Wagar ar fFRar s s ae: (1,3,2):(1,-
7.-8):(2,1,-1)

! mg it | 2
ConsiderA=|3 -7 1 l
2 -8 -1
1--1 2
Here |A|=|3 -7 1
2 -8 -1




=1(7+8)—-1(-3-2)+ 2(—24 + 14)
=154+5-20=0
Therefore Rank(A) < 3

Now we have atleast one non-zero minor of order 2 and which
is|, _|=-7-3=-10%0

3T THR U H 2 BT $H A $H TP YAd? a9 § 3R Sl 8
e & —

s _o|=-7-3=-10%0

Rank (A) = 2 < number of vectors
Hence the given set of vectors is linearly dependent.
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Example-2
Examine for linear independence or dependence of the set of
vectors: (1,2,0); (0,3,1); (—1,0,1)

afext & de @ W@ wWaFar a1 fnkar @t @w a5

(1,2,0);(0,3,1);(-1,0,1)

1 0 =1
2 3 0
0 1 1
1+~0--—1
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Consider A =

Here |A| =




