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matrix(data=NA, nrow=1, ncol=1, byrow=FALSE, dimnames=NULL)

datat= o] YArs el WEZFo 2 AE olgroltt nrows 9] 45 2|4
SHH | ncol> 9] -5 A% YAl v R ] of = X ARt
dimnames+— A2 o]5-3 A|A3IT}, o] = = Qlpr) gl i el

olc,

o] g0 712 7S A HA7F NAQL 1 by 1 €S Th=t,
> matrix()

[,1]
[1,] NA

Q1 7} 1HE] 40] A= 7x)a1 3)o] 227} 90] HEL:
% 97} e
> matrix(1:4 nrow=2)

[,1] [,2]

rlj

Sr}, A5How oo) 4

1] 1 3
2] 2 4
a7t 13 49 Y58 7T Yo 57F 20 AL vt P SHHOR v

A gl
> matrix(1:4 nrow=2, byrow=T)

[,11 [,2]

[1,] 1 2
2,] 3 4
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> matrix(1:4 nrow=4)

N O N N

474e) Q4 FHA 3L o] 30) WYL ukEel sk ©R7b HAHL,
v o

o

nrow * ncol = length(data)& W=3ljof

> matrix(1:4, nrow=3)

[,11 [,2]

1] 1 4
21 2 1
3,] 3 2

Warning message:

data length [4] is not a sub—multiple or multiple of the number of rows

[3] in matrix

2 by 3] WAS WS 2] ol Ao},

> matrix(c(1,2,3, 11,12,13), nrow = 2, ncol=3, byrow=TRUE,

+ dimnames = list(c("row1", "row2"), c("C.1", "C.2", "C.3")))
C.1C.2C.3

rowl 1 2 3

row2 11 12 13

Folsl7)] 2 by 39] WL WEAC,
> mat = matrix(c(1,2,3, 11,12,13), nrow = 2, ncol=3, byrow=TRUE)

’ ’ ’

> mat

[,11[,2] [,3]
1,1 1 2 3
2] 11 12 13

A9 o052 matrix $r9] vioA s == QU
» dimnames(mat) = list(c('row1", "row2"), c('C.1", "C.2", "C.3"))

> mat
C.1C.2C.3
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rowl 1 2 3
row2 11 12 13

2. as.matrix 49 o] &
as.matrixe YH-S A= Shroln), AAdolelr] Hil= AHgtolegl= Ao ¢ uk

+ Zolot.

15H 69 A4E Yas 2= W
> 1:6
(11123456

15E 69 A5 9A= 2= WE & as matrix®=E o84 Y= Aol F
xof| gl

> x = as.matrix(1:6)
Al 6 by 1(n by 1)sE= M= QIc},

> X
[,1]

S O o W N

6 by 1 H2l x& 2 by 32! dim g5 o]&alA H= Wkl
> dim(x) = c(2,3)

) X

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

t&= AR (Transpose Matrix)< -6k= geoltt, o] g5 o] &3ljA] A

shxfol L} wEl S el v 4 ot
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> is.matrix(1:4)
[1] FALSE

“ref of wie o] HA[YE S el A}, PHE = Aup) uslith, T1e 14+ A
El2l7}? efukshH syule| o] Mgy o Aule|o]al e o] A 2|dYHL gYulE|o]7]
whtolct, QIus] WalA RO| Apr el olshe HEjt Wlo] opms ulE | v
Elo] Ju)7} glo] T WEQ] Aolck, = 1 by n W Hol}.

> t(1:4)
(11 [,2] [,3] [,4]
1] 1 2 3 4

> is.matrix(t(1:4))
[1] TRUE

T WE o] AR|sEe] AP E-e FSU7? n by 1 YHo|t},
> t(£(1:4))
[,1]

N R

oA T3k Yol
> is.matrix(t(t(1:4)))
[1] TRUE

OOl L 1 by nolt n by 19] AN ¥ES 4 Qe TR ARHAl §
w29 ARG 4 9)
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4. cbind, rbind®] ©]% (Combine Rows & Cols)
HE| S YOom FAY A= Fol FdE e 5= Stk o] W AMESh= Skt
cbind, rbinde|v}, oF9] 1% v Lok

cbind(..., deparse.level = 1)
rbind(..., deparse.level = 1)

foleks Aﬂa}s&rzxolar:wa AR 4 4 by 2 B
o7]4 Fa3 W RO Lo} The F ARE o] 83t 29

o A5 71%0] 40| Zolo} uhieli= Aao] gir

ZLef A 2~z 10] rep(1,4)9] Afm s HEkE]| o] AAFE QI
> cbind(1, 1:4)

(,1] [,2]
1

— = =

2
3
4

gjdo| it}
> is.matrix(cbind(1, 1:4))
[1] TRUE

Jolele 2ztefo} 1:40leh WEIS Yo B4 2 by 4 HAL BEAC,
> rbind(1, 1:4)
[,11 [,2] [[3] [,4]
] 1 1 1 1
2, 1 2 3 4

1:20]2k=  WE} 140]2k= MBS d2 23] 4 by 2 E& TSl
HIE] 1:27F rep(1:2,2)9] Ap= = Wgke|o] ALF= Sl
> cbind(1:2, 1:4)
(11 [,2]
1

—

\.l_ll_l\:_ll_l
N = DN

2
3
4

—
N R
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1:30]ef=  HEe} 1:140)eh= WEE 9= €9 4 by 2 PE= TR
1:37}F 4ol 4%1 e & WHete|o] AL QAT Z 5L w7} e = AT
T 50| o7} A2 o] oo vljprt obd A 9ol WHAlsh= AL HIAA|H,
> cbind(1:3, 1:4)

[,11 [,2]
1

B~ W DN

Warning message:
number of rows of result

is not a multiple of vector length (arg 1) in: cbind(1:3, 1:4)

e oy e} PEE -8 4= 9k
x2h= 3 by 2 FHE whET,

> x = matrix(1:6, nrow=3)

) X

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

x Y} 7:99] HE S A& Fo] 3 by 3 FHELS WESIT)
> cbind(x,7:9)
[,11[,2] [,3]

1] 1 4 7
2] 2 5 8
3] 3 6 9
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o) 7] 2] Adrtel A Aw{ AL, vz SAAREY dolel Al g
H

ok AER e 24 o] o g1 itk
1. X 73]

AA YL Yt A2 gho] vkl FHL ofujgic, M ABL|R t2E A
o

3 by 2 L x5 TH=t}.

> x = matrix(1:6, nrow=3)

> X
[,11 [,2]
1] 1 4
2,0 2 5
[3,] 3 6
te=E o]838llAl 2 by 39 HA|PHLS vHEL}
> t(x)
[,11[,2] [,3]
1] 1 2 3
2,1 4 5 6

Ax|eg o] A AEe vt o) o] Hu

> t(t(x)

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

T AAYELS TH== SRS transposeti= o508 A ols) WAL

transpose ¢~ function (x)

{

if (lis.matrix(x)) stop("{F> FHo| obgdU ")

# Yt A5 vy 2713} Skl
tmp {— matrix(as.vector(x), ncol=nrow(x))
for(i in seq(nrow(x)))

tmpl, i] <{— x[i, ]
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return (tmp)

J

orA Gk= dE xo] AA|YHEE i
Y transpose(x)

[,11[,2] [,3]

2] 2 4 6

AxgEe] MRS k=t el sido] Hrot
) transpose(transpose(x))

[,1] [,2]

1] 1 4
21 2 5
3] 3 6

HE S 7[R 2L AR ES W=t @57 dAgsitt
> transpose(1:5)

Error in transpose(1:5) @ Y=gk 3do] opduyc},

o] thal|A] sl wiAlo] Flsslct
1452 s}t Wi

Ao)o] =2 atl= 3 by 2 FE-S THEATH
> a = matrix(sample(6,replace=T) nrow=3)
) a

[,11 [,2]

1] 4 6
2] 6 3
3,] 3 1

Ao]o] =2 bEl= 3 by 2 FE-S THEATH
> b = matrix(sample(6,replace=T),nrow=3)
> b
[,1]1[,2]
[1,] 5 5
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>a+b

[,1]1 [,2]
1] 9 11
2] 7 7
[3,] 6 6

>b—a
[,11[,2]
(1,1 1 -1
2,1 -5 1
3,0 0 4

-2} +9] FEA

>b-—a+a

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

el o] Sl MAe) SRS pHEe] MAL

add.matrix (-~ function (a, b)

{

if (lis.matrix(a)) stop("Y&gks Y=ol opd A
q

if (lis.matrix(b)) stop("Yetz AHo| opd Zlo

if (I prod(dim(a)==dim(b))) stop("+ 4

mﬁ-l

tmp {— a
for(i in seq(nrow(a)))
for(j in seq(ncol(a)))
tmpli,jl <= ali,jl + bli,jl
tmpli,jl <~ ali,jl — bli,j] WAle] 7%

H
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return (tmp)

J

> a = matrix(1:8, nrow=4)
> a

[,11 [,2]
5

SN W N+

6
7
3

> b = matrix(8:1, nrow=4)

> b

[,11[,2]
1] 8 4
2,1 7 3
3] 6 2
4] 5 1
> atb

[,11 [,2]
(1,1 9 9
2] 9 9
3,1 9 9
41 9 9

o] s

> add.matrix(a,b)

[,1]1[,2]
1] 9 9
2] 9 9
3] 9 9
4] 9 9

YA} HE 9] Ao A= ofle)7}
> add.matrix(a,1:8)

Error in add.matrix(a, 1:8) : YJ=84t% ido] ofd Zlo| 5T},
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Apo] tf= F o] atol At ofef 7} HTt
> add.matrix(a,rbind(b,b))
Error in add.matrix(a, rbind(b, b)) : &+ d=H ] 20| thgy}.

wo] o WP Sl Mk okt
o5k - FoA 2] o) 0] 0 o) Fel o) 7} olok ek
%

3 by 29| FE= T=rt.

> a = matrix(1:6, nrow=3)

> a

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

2 by 39| &S V=t

> b = matrix(1:6, nrow=2)

> b

[11 1,21 [,3]
1] 1 3 5
2] 2 4 6

3 by 2 ¥HY} 2 by 3YE-2 12 3 by 39| FYyHo| Hr,
> a %*% b
[,1]1 [,2] [,3]
(1,0 9 19 29
2] 12 26 40
[3,] 15 33 51

2 by 3 3H¥} 3 by 232 52 2 by 29 Aol Fr},
> b %*% a
[,1] [,2]
(1] 22 49
2.] 28 64
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2 by 3 EI} 2 by 3WE2 = AJHSHA| Y=
> b %*% b

Error in b %*% b : non—conformable arguments

Y40] A7) 521 AW EE W=t}
> x = matrix(1:5, ncol=1)
> X

[,1]

ﬁ
g o~ W N
Ol W DN

o] )48 i
> X BF % t(x)
(11 [,2] [,3][,4] [,5]

[ 1 2 3 4 5
[ 2 4 6 8 10
3 6 9 12 15

4 8 12 16 20
5 10 15 20 25

el o] &S el
> t(x) B*% x

[,1]
[1,] 55

YA O] 1-& F5k= prod. matrixeh= L sk ThEo] HAp

prod.matrix (- function (a, b)

{
if (lis.matrix(a)) stop("YEgks Y| opd o
if (lis.matrix(b)) stop("Y=E4k% YHo] ofd Zo

if(dim(a)[1]!=dim(b)[2]) stop("WHL] FHo] AHS}A| 5T} ")

prd {— matrix(1:dim(@)[1]"2 , nrow=dim(a)[1])
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for(i in 1:nrow(a)) {
for(j in 1:nrow(a)) {
tmp <- 0
for(k in 1:ncol(a)) {
tmp (- tmp + ali,k] * blk,j]
}
prdli, jl (- tmp

}
return (prd)

J

3 by 2 3H¥} 2 by 33HE -2 3 by 39 AHaiHo] Fr},
> prod.matrix(a,b)
[,11 [,2] [,3]
[1,] 9 19 29
(2,1 12 26 40
[3,] 15 33 51

2 by 3 8y} 3 by 2 E-2 -2 2 by 29 AHrkaiHo] Hof,
> prod.matrix(b,a)
[,1] [,2]
[1,] 22 49
[2,] 28 64

2 by 3 E} 2 by 3WE2 1= A =

> prod.matrix(b,b)

Error in prod.matrix(b, b) : 9| o] JHs}A] 5t}

ulele] o] g kel
> prod.matrix(x,t(x))
(1] [,2]1 [,3] [,4] [,5]

[ 1 2 3 4 5
[ 2 4 6 8 10
3 6 9 12 15

—

4 8 12 16 20
5o 10 15 20 25

r
O o~ W N

—
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HE O] W45 i,

> prod.matrix(t(x),x)
[,1]

[1,] 55

> diag(1:3)
[11[,2][,3]
1] 1 0 O
2] 0 2 0
3] 0 0 3

3by3<] T E-S Th=t
> diag(rep(1,3))
[,11[,21[,3]

1] 1 0 0
2] 0 1 0
3] 0 0 1

Jilido] obd thei A 7lssttt
> diag(1:3, ncol=4)
(1] [,2] [,3] [,4]

1] 1 0 0 O
2] 0 2 0 0
3] 0 0 3 O

> m {— matrix(0,3,3)
> m

(1] [,2] [,3]
1] 0 0 0

=3 » 0|0 Y: bdboy@openbase.co.kr ¢ (F) 2 ZH|0|A
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2] 0 0 O

3,0 0 0 O
> diag(m) <- 1:3
> m

[,1]1 [,2] [,3]
1] 1 0 0
2] 0 2 0
3] 0 O 3

ROIA+= upper.tri®} lower. tri g5 ©|-8-3l4 2t d

> m = matrix(1:9, nrow=3)

> m

(11 [,2] [,3]
[1,] 1 4 7
2,) 2 5 8
[3,J 3 6 9

upper.tri &==2] Ail= =g o] sHo|t}
> upper.tri(m)
[,1] [,2] [,3]
[1,] FALSE TRUE TRUE
[2,] FALSE FALSE TRUE
[3,] FALSE FALSE FALSE

> upper.tri(m)*m

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

1] 0 4 7
2] 0 0 8
3] 0 0 O

8 =% ¢ 0|0 Y: bdboy@openbase.co.kr ¢ (F) 2 ZH|0|A
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lower. tri $H9] Ak =] o] Yot}
> lower.tri(m)
[,1] [,2] [,3]
[1,] FALSE FALSE FALSE
[2,] TRUE FALSE FALSE
[3,] TRUE TRUE FALSE

m®| skl E S Tt
> lower. tri(m)*m
[,1]1 [,2] [,3]
[1,) 0 0 O
2, 2 0 0
3, 3 6 0

et -2 2 by 28] s

m = ¢ d 9 PFAL a*d-b*co|t}, 3AY

> x {—~ matrix(1:4, ncol=2)

> X

[,1][,2]
1] 1 3
2.1 2 4
> det(x)

[1] -

> v {~ matrix(1:9, ncol=3)

>y

[11 [,2] [,3]
1, 1 4 7
2] 2 5 8
3] 3 6 9

o v usluE A
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[1] 1

[1

(2,

[,1] [,2]

J
]

x9]

1
2

3
4

JYAL LY.

> solve(x)

[,11 [,2]
-2 1.5
1-0.5

[1
(2

N
J

x@} x0] oJH O e whejsiHo| Hf

> X% %solve(x)

[,11 [,2]

[1
(2

J
N

1
0

0
1

8. YA(HE)9 973 F317]

A mo] HAAYE FE me| w5 P2 fFoltaL

=
—

o
aT

, (m) %*% mo|ct,

ES
=)

o
ol_:l °
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) X

[,11 [,2]
[1,] 1 3
(2,] 2 4

Q2557

> t(x)%* %x
[,11 [,2]

[1,] 5 11

[2,] 11 25

crossprod R 2|4 s}

> crossprod(x)
[,11[,2]

(1,1 5 11

(2,] 11 25

> v {~ matrix(1:4, ncol=2, byrow=T)

>y

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

249 xe}yol 9/
> crossprod(x,y)
[,11 [,2]

[1,] 7 10
(2,] 15 22

3y x9 yo] 94

> 1) %™ Doy
[,11[,2]

[1,] 7 10

(2,1 15 22

>x =14
>y =236
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outer?tr& o83k &% 517]
> outer(x,y)

(1] [,2] [,3] [,4]

] 3 4 5 6

] 6 8 10 12

] 9 12 15 18

] 12 16 20 24

outer GAM} %o%Z 0]-83F @7 JL5}7]

> X%0%y

[,11 [,2] [[3] [,4]
[1,] 3 4 5 6
2, 6 8 10 12
[3,] 9 12 15 18
(4,1 12 16 20 24
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