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Operace matic v programu R

R je open-source statisticky programovaci bali¢ek, ktery obsahuje mnohé operatory vektoru a
matic.

Matice

# maticova funkce

R zadava data vlozZend po sloupcich zaéinajicich sloupcem jedna
1. arg: c(2,3,-2,1,2,2) hodnoty prvkd vypliiujici sloupce

2. arg: 3 pocet fadku (rows)

3. arg: 2 pocet sloupct (columns)

A <- matrix(c(2,3,-2,1,2,2),3,2)

NN

Je to matice?
is.matrix (4)
[1] TRUE

is.vector (3a)

[1] FALSE

Nasobeni skalarem

c <-3
c*A

[,1] [,2]
[1,1] 6 3
[2,] 9 6
[3,] -6 6

Scitani a odecitani matic

B <- matrix(c(1,4,-2,1,2,1),3,2)

B

(11 [,2]
[1,] 1 1
(2,] 4 2
[3,] -2 1
C<-A+B
c

(1] [,2]
(1,1 3 2
(2,] 7 4
[3,] -4 3
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D<-A-B
D
[,1] [,2]
(1,1 1 0
(2,1 -1 0
[3,] 0 1
Nasobeni matic %*%

D <- matrix(c(2,-2,1,2,3,1),2,3)

D

(11 [,21 [,3]
(1,1 2 1 3
[2,] -2 2 1

c

(11 [,2]
[1,] 1 10
(2,] 0 4

Cc
(11 [,21 [,3]
[1,] 2 4 7
[2,] 2 7 11
(3,1 -8 2 -4
D <- matrix(c(2,1,3),1,3)
D
[,11 [,2] [,3]
[1,1] 2 1 3

[1,] 1 10
C<-A %*%D

Chyba v A %*% D : nekonformni k nésobeni

Transpozice matic

AT <- t(A) ATT <- t(AT)
AT >SATT
[(,11 [,2] [,3] [,11 [,2]
(1, ] 2 3 2 [1,] 2 1
2,1 1 2 2 2,1 3 2
[3,] -2 2
Jednickovy vektor

U <- matrix(1,3,1)

U

[,1]
[1,] 1
(2,] 1
[3,] 1
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Jednickova matice

U <- matrix(1l,3,2)

Diagonalni matice

S <- matrix(c(2,3,-2,1,2,2,4,2,3),3,3)

S

[,11 [,21 [,3]
[1,] 2 1 4
(2,1 3 2 2
[3,] -2 2 3
D <- diag(S)
D
[1] 2 2 3

D <- diag(diag(S))
[,1

]
2
(2,] 0
0

Jednotkova (identickd) matice

I <- diag(c(1,1,1)) id = function(n)

diag(c(1l) ,nrow=n,ncol=n)

I = id(3)
I
[,11 [,21 [,3]
(1, 1 0 0
[3,] 0 0 1
id = function(n) diag(c(l) ,nrow=n,ncol=n)
I3 = id(3)

Symetricka matice

C <- matrix(c¢(2,1,5,1,3,4,5,4,-2),3,3)

CT <- t(C)
c CT
(11 [,21 [,3] (11 [,21 [,3]
[1,] 2 1 5 [1,] 2 1 5
[2,] 1 3 4 (2,1 1 3 4
(3,1 5 4 -2 [3,1 5 4 -2
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Inverze matice

A <- matrix(c(4,4,-2,2,6,2,2,8,4),3,3)

AI
(11 [,2

.0
.0

o o o —

1
(2,] -4
2.5 -

= O o

AI %*% A
(,1

= O O

]
1
[2,] 0
0

Inverze & determinant matice

C <- matrix(c(2,1,6,1,3,4,6,4,-2),3,3)

[,1]
2
(2,1 1
6

CI <- solve(C)
CI

[,1] [,2] [,3]
[1,] 0.2156863 -0.25490196 0.13725490
[2,] -0.2549020 0.39215686 0.01960784
[3,1] 0.1372549 0.01960784 -0.04901961

d <- det(C)
d
[1] -102

Pocéet radku & sloupcu

X <- matrix(c(3,2,4,3,2,-2,6,1),4,2)

X

(11 [,2]
[1,] 3 2
(2,] 2 -2
[3,] 4 6
[4,] 3 1
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dim (X)
[1] 4 2

r <- nrow(X)
r

[1] 4

c <- ncol (X)

c
[1] 2

Stopa matice

trA = sum(diag(3))

Vybér fadku

H[1l, ]
[1] 52 1

Vybér sloupce

H[, 2] * vybér 2. sloupce

(11 112 26

Vypocet souctu sloupci a radka

* vybér 1. ¥adku

# pozor na velké pismeno S

A <- matrix(c(2,3,-2,1,2,2),3,2)

c <- colSums (3a)
c
[1] 3 5

r <- rowSums (A)
r
[1] 3 50

a <- sum(A)
a
[1] 8

Vypocéet pruméru sloupcu a fadku

# pozor na velké pismeno M

cm <- colMeans (A)
cm
[1] 1.000000 1.666667
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rm <- rowMeans (A)
rm
[1] 1.5 2.5 0.0

m <- mean (3)

m
[1] 1.333333

Vybér submatice z matice

A[, 1:3] * yybér 1. aZz 3. sloupce

A[2:3, ] * vybér 2. az 3. tradku

Horizontalni spojovani matic

(1] [,2

NN ==

2
[2,] 3
-2

(1] [,2

]

2 1

[2,] 3 2
-2 2

Vertikalni spojovani matic

C <- rbind(A,B)

c

(1] [,2]
(1,1 2 1
(2,] 3 2
[3,] -2 2
(4,] 1 1
(5,1 3 4
[6,] 2 2

2. odmocnica

sqrt (b)
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Reseni soustavy rovnic

33X +4x, =4
X1 +6x2=2

V maticovém zépisu: Ax =y, kde
3 4

A = X =
1 6 X

Maticové prikazy

Pak x=A"y, nebo vR

4 A <- matrix(c(3,1,4,6) ,nrow=2)
y= y <- matrix(c(4,2) ,nrow=2)
’ 2 X <- solve(A)%$*%y

X

V nésledujicich pfikladech jsou A a B matice a x a b jsou vektory.

Operator nebo funkce Popis

A * B
A %$*% B
A %0% B

crossprod (A, B)

crossprod (A)
t(a)

diag(x)
diag(Aa)

diag (k)
solve (A, b)
solve (A)

ginv (A)

cbind(A,B, ...
rbind (A,B, ...

rowMeans (A)
rowSums (A)
colMeans (4)
colSums (A)

Nasobeni prvku prvkem
Nasobeni matic
Outer product. AB' (Kronekeriv souéin; U & V)

A'BaA'A

Transpozice

Vytvoreni diagonalni matice s prvky x na hlavni diagonale.
Vrati vektor obsahujici prvky hlavni diagondly.

Jestlize k je skaldr, vytvofi k x k matici identity.

Vrati vektor x z rovnice b = Ax (tj. A'b)

Inverze matice A (A je Ctvercova matice)

Moore-Penrose zobecnéna inverze matice A.
ginv(A) vyZzaduje nahrani MASS bali¢ku.

Kombinuje matice (vektory) horizontélné.
Kombinuje matice (vectory) vertikalné.
Vrati vektor priimér( radka.

Vrati vektor souctt radka.

Vrati vektor prdméra sloupcu.

Vrati vektor souctu sloupct.
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