(2 AJ

\)WT I IWAA b (olo poolez o )lad) pgd o lad ypndjel 0,90 (Sials | cmunsd | ale 4y 105 IE

-~

Sl ke 3539 aR sfiifieys
(o vmsd _yigilagyldg i)

9 S s S e
{:JI).Q_'I' olfiils ‘51.3..]: EL:.A [ ‘53)3&2.5 U"‘f-‘)fv stsnl.) 'as.l.c 05; '91.) .}l}; t)l.-a‘ g s_i_,_.ﬁj J..:'.l)| tsmLL..Zl)lS LSWA'JIJ‘
A hasankhani74(@ut.ac.ir : J g5uws 0w o3*

oS>

- L4

Lg‘)_t § 63— (‘_g)l_J Py - LS)IJJ‘f)" S Amn) S plus Lo

s gl 45 atlon [ (o8 (8l (umgiaalin oloy SR

el jotaie ay Bell jos1 0¥ 0 148+ Jw jo 2l Sen g 55l by S (g )lual ) sl sus oyl (g Lol ilimuslns
O 6L ,)l5 5 JLal ple yg38) 505 oliyt S Ly ojgyal o il olonl a2d, 2s (go 25 Joe g Lmodls | oloci (gl g Lol usgi
Slo s, (shawgs 5 by (raizmed 5 Laosls Juloxd g dysond (gl 48 ()bl slolil o5 Ly ol 3T pg5 sy le il o
9yt SIR Sl Blays ps sla s 0 5 (loe (l 0 sl Sy0 JB i 5 A w950 5 4 )lal (g
S ate YL S 9 LﬂbuL‘.’S T | 03g )la}s_:;-).g L’e.;é ‘ra.l.c JJL?u g ‘_,1)5_::.@534‘ Oyt o LglLL:.‘)-)L« J_315 S aigaten
ol Ghia—al g G (sl Las 55 SUsS itnl slaculuw 5 pla ,iae slmelStils 1o o Sjsel (glo)lie
9 Lﬁw‘ﬁLﬁ sl_bJ'hbJ.g R )‘)Jilﬂ).l P aeals JLbL..: &19_|| (ﬁ).n.a a4l U—l' o LS PO | N J'l)J‘In)J
R r«._l-s.l‘\.ﬁl.l).l )le‘nJ.l J'I eolas_ul Ly Lku-' e ‘r‘"Ll) P! R 5 ‘;.195.? [ (rm._:-).'iLa slaolles Ueg—as ;3 u’_'iL_-.lS

L sbel psfl s Juse oy, S el a sl gl @
WSS S ol dan SG Ll g oS Sy S
s (g i J S alei oo R I3l 5 o295 59y = ®
Aoy

588 L 5 g5l sel asan laby, (ol anlss @
gugd lauyl (package,extension) .l 8le 5L gdali p 5o g
\_'(:A\' :G)L‘T‘<— .NSESLQLJ:JSJ‘L!L&

sl g 0 4 b ol Ll
el oo 50 o laas owles 5 ol G851 (R by @
(oSin ey laJale pt s (59, (aizen

g oo | lESe g oS 52

el o195 Ao glazaly sl by opl @

ool slalamMe BB S31E slacolls gl s R ;b3 @
)l ol L ale sl adzie an ol ool Ly (ol 2T @
Lol S-plus (g Lel

&5 syl 9 Csal sl 5 (55050 5 (593 Sl Sl ! @

I P 4.'?.'5-'!.5).;

e yila o guns 934l RS OlolS

EERER
h_..us.'f Auckland o8_zsls JLJ 33; 2 1444 Jl_m J'I R o9
cole ;on 4y) ROSS Thaka 4 Robert Gentleman (L5
Side 43 g ..\_::E_,)_& A (S)L\f 1»1-; 859 L)__)-l ‘51)_3 R 1»1_|
ataily Lis s 50 (g0l ol elolva o5 Sy o ila;
Gl Al pd S 1y ol ol il Sl o
il 25 @90 42 Roejs s o

http/www.r-projectorg
R (s gidoli 33 12
a0l ol e dn sl S ey a sl 138
s Q—lt e ‘aJlo Sg—=-g Lg)LJ o »® Lrnu._l-s.l‘\.ﬁl.lj.l
spss, sas, Minitab) L. i lise sloa,lbley
ol 4 galy (gl el oyt 5o 5 (Statistica

3ged Olgie |y 1259 190 (a5 oo Jlgw



05 Gl eL p; Sjpe s g oa ) o Sy yalice
}a(-c(x= \ Ly = D,x\’z=-\"\"'.)
>a
X vy z

Y, oA

i

YV

ol 5 D90 s 5 Jolae (g, S
Sa<-c(), 0., YY)

CALDT URRLIIR LEEA3D

>pames (a) <-c (“x”,“y”,“2”)
)5 g names() Al b les o |y S0y jolie b
>names (a)
[M 5= Ty o
Ly yilo
R ;0 p—te slalisl s 5l a s b g0 sl aa) L,y La ke
odls Judo o ol Yoy da iy o s yile adly 0 s i
Lo Lacasdye 5 g yile (g2 )90 a Lo juiie Lo
o—rle S glask s Sypo ay (lesT slausly
e B 1, (slodls £gi ym plsice R 53 igd o (8
gl i T s sl il g8, o, 58
S g pj Jlhe 40,8 (Fyre g g S CO) @b
>A < - matrix(c(1» YT £), nr=Y, nc=Y)
o o) a g molie Lo YL jeiwo 3l solaiul Ly
S e A piiie 3 G 93 9 g 99 50 il
2305 o7y S Jle 1) A L sze 819151

i Sy, oo oanlts
(2] LYl

(42 Yoo

L

S il [, A s e i 5 oS Sulgsty 57 cy9ST
Dl oo solazul AliJl Haws
>A[)»Y]
[V]T
s )3 39 2ge yate GlaT e Yl jet s sleslaz il Ly
2,5 ghpaul A oile ped (52 5 Jol
Crpp s R s ot 3 eyl alica See 65 ) 3
S a2g5 5 Jlie 43398 00,055 (2 )3 fhers) g
=xx < - matrix():1, ncol=Y)
> XX
L]

L1 L]

E] (:?31)3 6Lb paCkage 9 Lg)LJ FLES W )

Sl (il ¢ giaali p Gl il (S 9 (2 E—n @
[y s—ilie sl package .1 5l soliul Lo )lgs oo 45
3,5 el ple duoye 505 1 (gauin glans 5 sl

R o laesls jlisla

g (5 eSS 5 slaype ) Laedls Bles e R L5 5o
(Vector) s, ®

(Matrix) s sle ®

(@rray) 4|, ®

(data frame) ,locigz L= slacsls @

(time series) gloj g pw srosls ®

(list) cow o @

Loyl
Syt walagley R oLy e eols sl o Sesl
OlaSs pa— Lol oo ol b a5 el 205250
il oo bt Laled L g oae Laleas L 45 oo
el ol g el Jobo (g ¥ sl Jlo)— o
el T oaums LS5 polie olaad carsS Ly slo o Job
balises (6 2SS (goae) polie o5 suaS Lo lop ol
o €O b Lo plpign ol o (—ilaie
aleiazgi pj Jle 4 .cle
S C_(‘l ' ,c,T,"l}
X
[t o= T Y
AaiS Bpme 6,500 Jlop 31y il b

>y{-c(xa .’ooaxax)

>'y

[‘q\.,.. O, Yoo e 0,00 VYayew 0,00 Youw e

s en B Fyew Ry
Slacas ) 1oy Joto wsiles e lENGth () 2l 5l eolaiul Ly
S el Gl g S5 polic
=length(x)
[¥] &
g lalise , 25115 wae ) Sloy cll> 0,5 jas e (gl
Dol o ool Made() sl 5l (il
=made (x)

[1] “numeric”

I el -;T-v-'n W olw-:-‘v“}—n o&lo r“_’oq‘d, r:-v-lfa ofd (r:'v'tro -H‘lroq'd 'l‘-i'-rlmji ?-l'f-:'( Yol I E

iﬁ@(\



(2 AJ

\DWT I WAL sl il padle 0,lad) 90 0)lads (ondjpi 0,98 1 Situsals (cauads gale 4y 0 IE

-~

L S 1 S e I |
n] ¢ Voo
My A o A Y
v 1 4 o

1%
Slagle Lo pu il Lo adayly j0 ais alys 1 o= 5
5 9 Yl (6,135 5l a5 CcOINAMES( ) g rownames()
Ay g e A e e soliiul e Sle o

Asles

x <-matrix (V3 nrow=Y) | ssasg b, sl

=rownames (x) <- LETTERS [Y:7]

“X

R B S

CR 3k
ol R 50 008 iy yai puiio S5 LETTERS (g 281,157 lo s
SpsS gy > oy Sl Z A S, g, > Jals 45
Syls ab letter ;.

oLl 5 taze 4y Uiy e Ly Lyl oS 57 cslps
Sg ca odliz il cbind( ) o rbind( )als g0 5l duaz e yle
g (g g dn |y (Laylo 5o L) Lo s y5le CDINA( ) a0ls
Jl 4 .05 S 5 (5l 50 43, Lo TrDINAC) o
ol dzgi )

D 53105 oG C ygiw s LT B A doe
>cbind(A=):¢ ,B=c:A C=4:1Y)

A B C
W R
[Y)] Y % A
[3:] % e 1)
[£.] ¢ A 'Y

>rbind (A=) :¢ ,B=2:A , C=1:1Y)

11 e 1 e R

y ¥ 1B ¢
B o A v A
@ 3 \ ) Y

[,‘] 3 \g o
[,Y] Y £ i
Lg).la_..r C:)B..ad_:)_.aL..: u.\_.:i o)_:.:'l-.‘) 53_7d J_:.fhfs.?q)_ﬂ

WS oolaziwl 3 Hemwo 3l caudly
>xx <- matrix():%, ncol=Y, byrow=T)

XX

S
[‘}] Al X Y
[¥.] ¢ o b

3 ol ae glagy s BIijl jox s sl ealiz Wl by 58]

B il G ile
=B < - matrix(}:7, nr=Y)

=B

|0 O [
[‘|j] y ) o2 o
[T’] Y t: n)
}Bi—_,\":\']

VL R K
[Da e
[ § 1

oetyile 5l steme o a5 et o jleslin Wl L g
UUEL 5 KU S
>B []
[Y] ¥ i !
WS oolazwl ASVECLOr Al 3l (oS iy pai oy

>xx < - matrix(:3, ncol=") gl b A 0 Y g slas

XX

Eal o LAl L
[ v °
[vjg v § 1

>X < - as.vector(xx)

=S

[\]Y¥yied

diMO) 2 5l s il S 4 Sl S Js sl
A dz i Jlie il 4y 098 0 coliiul

A sy

>dim(A) < - o(T£)



SrSam

e o ile 51 (o b ()ls5 oo R jl3-8l0 5 James 5 eolaiul Ly
Ol gl L] msd Al 45 o sl 0 1 g
E Sl gy S L85 il 5B il o Wil
shacllas 1, o 538 o 28 50,5 | > S ey
NN T (O T
glacllac 4 (0,25 gam Qlg) adlie ol pes (fse o
sl g oy ipaz) Lajloy g Lo ile o (20,
Al dalgs aisls s (aollec

&b

Crawley, M.]., 2012. The R book. John Wiley &
Somns.

Jones, O., Maillardet, R. and Robinson, A.,
2014. Introduction to Scientific Programming
and Simulation Using R. Chapman and Hall/CRC.

Kuhnert, P., Venables, B. and Zocchi, S5.S.,
2005. An introduction to R: Software for
Statistical Modelling & Computing.
USP/ESALQ/LCE.

Ng, H.T., 2006. Statistics: An Introduction
Using R

Seefeld, K. and Linder, E., 2007. Statistics
using R with biological examples. Durham:
University of New Hampshire.

Verzani, J., 2018. Using R for Introductory
Statistics. Chapman and Hall/CRC.

I el -;T-v-'n W olw-:-‘v“}—n o&lo r“_’oq‘d, r:-v-lfa ofd (r:'v'tro -H‘lroq'd 'l‘-i'-rlmji ?-l'f-:'( Yol I ﬁ

iﬁ@(\



(2 AJ

\DWT I IWAA b (olo poolez o )lad) pgd o lad ypndjel 0,90 (Sials | cmunsd | ale 4y 105 IE

-~

R Software and Its Application in Statistical Science (Vector and Matrix Part I)

Aliakbar Hasankhani'"

! M.Sc. Animal Breeding and Genetics, Department of Animal Science, College of Agriculture and Natural Resources
at University of Tehran

*Corresponding Author E-mail: a.hasankhani74@ut.ac.ir

Abstract

R is an object-oriented mathematical programming language much like S-plus (the famous statistical software package)
and designed for statistical computing. The § statistical language was developed by Charles and his colleagues at Bell
Laboratory in 1960 for statistical programming for data analysis and advanced modeling. Nowadays, with the increasing
spread of the science of statistics and its applications in other sciences, the necessity of acquaintance with the statistical
software uscd for data analysis as well as the development of new dlatistical methods is becoming more and more
understood.in recent years, R software has gained considerable popularity among researchers and scholars worldwide.
Numerous books and articles, training seminars at pregtigious universities around the world, and various websites have
been created solely to develop and train this software this study introduces the types of data structures in R, vectors,
matrices, and generalizations about matrix operations and how mathematical calculations are performed between them

using R programming software.
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