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> matrlx(c(l 5,10,0,
+ 4,2,3,6,
+ 1,7,4,1) ,nrow=4,ncol=3)

4

10
0

o W N

[1,]
[2,] 5
[3,]1
[4,]

0,4,2,
3,6,1,

V o+ + + v

M

[,1] [,2] [,3]
1

1

7
4
1

M<-matrix(c(1,5,10,

7,4,1) ,nrow=4,ncol=3,byrow=TRUE)

[,1] [,2]1 [,3]

[1,] 1 5

0 4
[3,] 3 6
7 4

10
2
1
1



Properties

' > class(M)
[1] "matrix"
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> class(M)

[1] "matrix"

> #dimensions
> dim(M)

[11 4 3
> nrow(M)
[1] 4

> ncol(M)

MENSION

s



' > class(M)

[1] "matrix"

> #dimensions
> dim(M)

[1] 4 3

' > nrow(M)
' > ncol(M)

> colnames(M) <-
> rownames (M) <-
> M

Spl Sp2 Sp3

Properties

c('spi','sp2','Sp3")
paste('Site',1:4)



Transposing matrices

If a matrix (Y) is:

7
Y=[yy=1]3
—4
Then the transposed matrix (Y[) is:
7
18
Y pr— sy p—
[le] )
6
> Y <- matrix(c(7,18,-2,22
+ -16,3,55,1,
+9,-4,0,31
+ ) ,nrow=3,ncol=4,byrow=TRUE)
> Y

[,11 [,21 [,31 [,4]
[1,] 7— ) 6
[2,] 3 55 1 9
[3.] -4 0 31 7

18
95
0

3
55
1

=
1
31

—4
0
31
7

6
9
7
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Matrix algebra

Conformable matrices - same order

MATRIXEMADDITION

pesg 7 8 9
A_[4 5 6] 'B_{m 11 12}

s — 1T 248 349
= |4+10 5411 6412

1Ay

8 10 12
{14 16 18
I> (A <- matrix(c(1,2,3,4,5,6) ,nrow=2,ncol=3,byrow=TRUE))

[,11 [,2] [,3]
[1,] 1 2 3
[2,1 4 5 6



NN HMEEEEEEEEEEEE SR EEE e
E E U EF EE P rTE TR EE R R e PR R R R R YR R E e

Matrix algebra

Conformable matrices - same order

=

9 3 7 8 9
A—LL 5 6] 'B_{lo 11 12}
B-A = BH-1A

7T+ (=1) 8+(-2) 9+(—3)}
10+ (—4) 114 (=5) 12+ (—6)

{66 6
6 6 6
I> (A <- matrix(c(1,2,3,4,5,6),nrow=2,ncol=3,byrow=TRUE))

[,11 [,2] [,3]
r 1 1 ) 2
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Matrix algebra

Conformable - nrow(A)=ncol(B)

ey (IxD=4+A(2x=3+(3 %0 (1 x5)+(2x2)+(3
T @ x 1)+ (Bx=3)+(6x0) (4x5)+(5x2)+(6:
5 6
=11 24
> A <- matrix(c(1,2,3,4,5,6) ,nrow=2,ncol=3,byrow=TRUE)
> B <- matrix(c(1,-3,0,5,2,-1) ,nrow=3,ncol=2)
I> A U*hk B
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Matrix algebra

Contormable - dim(A)=dim

(B)
‘B 1SE@PRODUCTS

2 s_ |7 8 9
5 6/ '°° |10 11 12

w

, 1x7 2x8 3%x9
A®B = i \
4x10 5x11 6x12
~ 7 16 27
o 4 U B 10 B 4
> A <- matrix(c(1,2,3,4,5,6) ,nrow=2,ncol=3,byrow=TRUE)
> B <- matrix(c(7,8,9,10,11,12) ,nrow=2,ncol=3, byrow=TRUE)
> A B

- [,11 [,2] [,3]
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Matrix algeb

SWEEPING

1x2 2x2 3x2
AXB =
A DD DD
2 4 6
{12 15 18
> A <- matrix(c(1,2,3,4,5,6) ,nrow=2,ncol=3,byrow=TRUE)
> B <- matrix(c(2,3), nrow=2, ncol=1, byrow=TRUE)
> sweep(A,1,B,'*"')

[,11 [,2] [,3]
[1,] 2 4 6
[2,] 1215 18
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Matrix algebra

SWEEPING

A—{l g 2},5_[2 3 4]

142 243 3+4
A+B =
=25 +3 614
36 7

6 8 10
> A <- matrix(c(1,2,3,4,5,6) ,nrow=2,ncol=3,byrow=TRUE)
> B <- matrix(c(2,3,4), nrow=1, ncol=3, byrow=FALSE)
> sweep(A,2,B,'+")

[,11 [,2]1 [,3]
[1,] 3 5 7
[2,1 6 8 10
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Matrix modifications via matrix

algebra




