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3 C

Addition and scalar multiplication of matrices

3.35 Definition
Matrix addition is the sum of two matrices of the
same size obtained adding the corresponding entries in the
matrices
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In other words Ajktcj.KIIA clj.la for each f I m ki l in

3.36 The matrix of the sum of linear maps
Suppose S T E Ll V W Then MLS 1T Mis tMLT

3.37 Definition
scalar multiplication of a matrix is the productof a scalar
and a matrix obtained by multiplying each entry in the
matrix by the scalar
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In other words HAI j.k XAj.la for each j l M K't n



3.38 The matrix of a scalar times a linear map
Suppose AEF and T c LIV W Then MCM AMIT

3.40 dimFmm mn

Let m and n be positive integers Let F m is the set

of all mxn matrices with entries in Ft Then dimFm Mn

Proof
FM is a vector space with respect to operations of
matrix addition and scalar multiplication of a matrix
Now dim FMM Mn because
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is a basis of FM so dim Fmm M h

Matrix multiplication
Let v Un be a basis of V and W Wm be a basis of W
Also let U be a vector space and a Up is a basis of U
Let T U N and S V W be linear maps



L V l ne m is
we will show NIST Mls Mt
Suppose Mls A and MCT C For each kit p we have

CST Ux SII Cr.kVr by Definition 3.32 Axler
Cr KVr Since S is linear
Cr KLEE Aji Wj

Ep the Ajr Cr.la Wj
By definition 3.32 of Axler MIST is the nxp

matrix with entry in row j column K
Djk I Aj r Cr k

3 41 Definition
let it be an mxn matrix and C be an nxp matrix
Then AC is an nxp matrix with entry rowj column K

AC j K IT Aj rcr.la
In other words
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3.42 Example
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343 The matrix of the product of linear maps
If TELCUN and SE LN W then
Mist Mls Mt
Let A be an mxn matrix

i i i
Then Aj Aji Ajin

A K A i K

3 its Example
fm t

Let A
18
4 51 Then Az I 1 9 77

I 9 7 A ft
346 Example

Let A 13 4 and C E
A G 134 E 1261526

C i E 2b AC 26 AC 1 26

3.47 Entry of matrix productequals row times column
Suppose it is an mxn matrix and C is an nxp matrix
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3.50 Example
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52 Linear combination of columns

Suppose it is an mxn matrix and c
µ is an mil

matrix

Then AC C A l t T Ch A n



then AC C A I n
Proof
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3 D Invertibility and Isomorphic Vector Spaces

Invertible linearmaps
3.53 Definition

A linear map T c LIU W is called invertible if there exists
a linear map SELIN V se ST Ju and TSI w where
Iv and Iw are identity maps on V and W respective

identity maps



e l ly al
Iv VII V W vector spaces
IV WII v w vectors in ViW
Lw wow

Letwin T V W
s W V
i ST VSV
Eu V

H T is invertible with inverses then ST Iv and Tsa Iw
Ts Iw

S W V
T Vow
TS WoW
Iw W ow

3.59 Inverse is unique
An invertible linear map has a uniqueinverse
Proof
Suppose Te L V W is invertible and let sand 5 be
inverse of T
Then 5 Stew because 5 is an inverse of 1

5451
15115 because S is an inverse of1
Los
5

s 5 which means the inverse of T is unique



S h s the inverse ol l g e

if T is invertible then its inverse is denoted by T

If Te Ll VW is invertible then t t Lew v is the

unique element s t
T T IV and TT k Ew


