— Hoo v Lalle U—'ﬁH:' A n R 7
— e v & C dadas f(:fﬁ ma]
— R ead- v daka Gan) R

— Simulate .S’arV\Q\cs Qmm A AWV di ste lowhion,

Reca\l - Wede | and 2

- How 4o weke ofh 72 #d gihado?
- Da¥a  Visunal gabo~ -

- 9opleh

_ plek




ggplot2

Recall ;-

ggplot(data = <DATA>) LQ tae(c,cp\ stqr*ﬂma&_, o&, 6{4P\oic_3

GEOM_FUNCTION
s g ~ Each +esz\a\{b talkes

(
mapping = aes(<MAPPINGS>); 7— S {—”‘%LG(“\(’G'\'J I P@t o N C'[—?/A
S()ecf’(:'g Clﬁ‘\“'f\ ’(“‘fﬁ O
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Data Types in

> Course = "B.Sc." 14 naJy Man cl_a\&& {T%QCS

- Uy oon ’Hycc

40

> Number

. charade dota = C uyounded L'-’“j
doubl  gusTey

> Smart = TRUE

0 Lofb\‘(‘m}\ J'A- e = TRUE 4« = AGT

[1] "character" . nU mesc CJ[_ a\%‘p\

“ Poe ey om (ps/\’mdr C hacadeashe LS

> mode(Course)

> mode (Number)
[1] "numeric" C\ Ads . Pc,l HR'\J We Can UC

\Ge clagy ’CO\/\Q/R‘;O N

> mode(Smart)

[1] "logical"




Creating Vectors in

———

\

Vectors — \ @i able 3

[1] 34567

/ \C:Qp be Crc_/\‘h'& by

> s= seq(1,10, by=1)
> 8 deq -

[1] 1 2 3 4 5 6 7 8 9 10
> 510 = seq(1,10,by=0.5)

> 510 T :
> S('\_)Qm cb\r 6'5 2% u_/)_(,
[1] 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5

[12] 6.5 7.0 7.5 8.0 8.5 9.0 9.5 10.0 CC‘O\{
\_}7_/\

> rep(6,7)/ \ R Pe&&_s WI& ‘G(é\’ m/o.)dn(ok

[11 6 6 6 6 6 6 6 , a0 many fimey oo (e
ow{)t&c«mk‘ I

> rep(x,3) n&
[1] 345 3456734567
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Vectors in

+ + + Vv

KA_D =

> KA_D[c(1,3,5)]
215 558 8813 ——
> KA_D[-c(1:20)]

[1]

[1] 1997 2886 371

> KA_Dp = (KA_D)/sum(KA_D)*100

> KA_Dp
[1] 0.6964916
[6] 1.1338236
[11] 2.6434287
[16] 1.0204412
[21] 6.4692734
[26] 5.6561599

N © N O NN

c(215,620,558, 1109,8813,350, 780, 420,

144,478,816,242,1051,249,1238, 315,
807,185,1993,515,1997,2886,371,156,
589,1746,838,964,296,128)

S~

1566 589 1746 3838 964 296

.0084875
.5268068
. 7839580
.6142732
.3491853
. 7146976

W R, O W -k K

.8076387
.36053883
.4047102
.5993067
.2018530
.1228741

0.4664874
0.8066345
6.4563154
0.5053614
0.9588908

3.5926010 28.5496777

1.5484791
4.0104960
1.6683404
1.9080631
0.4146555
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Vectors in

—

> KA_D[KA_D < 1000]

[1] 215 620 558 350 780 420 144 478 816 242 249 315 807 185
[15] 515 371 156 589 838 964 296 128

> sum(KA_D >2000)

[1] 2 T

> max(KA_D)
[1] 8813

> which(KA_D==max(KA_D))

[1] 5 \
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Missing Values in

> x = c(1,45,6,7,NA,99,0)

> X

[1] 145 6 7 NA 99 O Mi gt Ny ca\ue)

> x==NA

[1] NA NA NA NA NA NA NA — Yeaot Re~ be r-ﬂ-o,/@
P r‘]‘b\/ngww) I 0\((7\:‘3;/\4,

> mean (x) -

[1] NA reuncéf\ofxs o /ther\

> mean (x,na.rm=TRUE)

[1] 26.33333

= Loﬂ)\'CAL o?exo&w oA
bl Wy A lecdM

e

> is.na(x) —
[1] FALSE FALSE FALSE FALSE TRUE FALSE FALSE

- pa of  MA- v
> mean(x[!'is.na(x)])

[1] 26.33333 Lora vraand D (&{n’h&-}.




VGC"O“ each eicmcm(' 2
> x = c(“Slva" "lOOSGI’" n3n ||5||) \h—
&

(0
> mode (x)
[1] "ch t
character" CQ”P u\\’ﬂk’b‘ﬁf\ QDM\&. lead
An e
> x[3] +x[4] 5

/\}Z hoo h be A\

> as.numeric(x[3]) + as.numeric(x[4]) )ﬁge;_k ,_k' o~-5 A—

Sdamc =l

[1] 8
N U eAqle X:@“ro( ©n
doey Yre Cbr«g?ujr‘vfjofv,




Matrices in

> A = matrix(seq(3,5,

> A

[,11 [,2] [,3]

[1,]
[2,]
[3,]
[4,]
[5,]
[6,]
[7,]

A\
oo
Il

> C
> Al4,1]

[1] 3.3

W W W w w w w
D O WD -
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e

4.
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matrix(seq(3,5, by=1/10),

matrix(seq(3,5, by=1/10),

by=1/10),
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> xd = c("Siva", "looser", 3, 5)

LT, 2 ! Canved b

A\\ e(cmmb DX’ e vec"(“cnf
> xd 1o R Qare w=O2

[1] "Siva" nloosern ||3u n5||




+ + + 4+ + + VvV

>
>

[1] "data.frame"
> mode (KA_Discharge)

; - aAe |
Digktndd namey Da‘(’h ’(:\Mr%-
KA_District=c("Bagalakote","Ballari","Belagavi", | _ s‘-dc‘—mo),\\%
"Bengaluru Rural","Bengaluru Urban", "Bidar",'"Chamarajanagara', AL os

"Chikkaballapura","Chikkamagaluru",'"Chitradurga", "Dakshina Kannada",
— Ga\efﬂaﬂ-s Can

"Ramanagara", "Shivamogga", "Tumakuru","Udupi","Uttara Kannada", Le v AI H_‘["‘(‘_

"Vijayapura","Yadagiri") D ho - ode
re royc

/ Oata_

KA_Discharge = data.frame(KA_District, KA_D)
class(KA_Discharge)

"Davanagere",'"Dharwada", "Gadag", "Hassana","Haveri",h "Kalaburagi",

"Kodagu","Kolara", "Koppala",'"Mandya", "Mysuru","Raichuru",

[1] "]igt" S qpp\"a — $(‘ﬂp\\‘£l€~5 | T
It fF C*WOtu
\cc:e U
e (BN «c_h/
> sapply(KA_Discharge,mode)
KA_District KA_D e

"character" "numeric"




Data Frames as Matrix in

_— T Change TR nares
> KA_Disch =c("District", " a" . .
names (KA_Discharge)=c("District", "Recovered") 'a;’ ‘:ﬁ,_& o QB\ e i
Fe A aradvmac
> KA_Discharge$Recovered — \
[1] 215 620 558 1109 8813 350 780 420 144 478 816 ~
[12] 242 1051 249 1238 315 807 185 1993 515 1997 2886 -
[23] 371 156 589 1746 838 964 296 128 .
\/ &no uo B M)
> KA_Discharge[3,2] -
[1] 558 =
0&936_(.&‘-3 (A &
> KA_Dischargel[3,]
District Recovered
3 Belagavi 558 Cl’a\’}& ‘{mm(,
> KA_Dischargel[, "Recovered"]
[1] 215 620 558 1109 8813 350 780 420 144 478 816
[12] 242 1051 249 1238 315 807 185 1993 515 1997 2886
[23] 371 156 589 1746 838 964 296 128




Data Frames as Matrix in

Dealh Coudts  Fwe

/ e bullebn

> Deaths= c(346, 1712, 975, 903, 16593, 407,515, 446, 400,221,
+ 1750, 611,1333,328,1291,652,856, 343, 647, 530, 673,
+ 2494, 346, 338, 1105, 1172, 509, 793, 500, 206 — Crea¥ed o new
*) s able
— name = Deal®d

> KA_Discharge$Deaths = Deaths

= 25\‘03,, ch\ J A\U\CA
_/ a
= ’S’!Dr’\ TN CY-(A"‘“QS\

> head(EKjBIQZE;;ge) epvlier
District Recovered Deaths
1 Bagalakote 215 346 P\C&CL C | iy da‘:f@ [43-1
2 Ballari 620 1712
3 Belagavi 558 975 b\,- \RQ Aﬂ\"‘?\ ;S\(q Ya
4 Bengaluru Rural 1109 903
5 Bengaluru Urban 8813 16593
6 Bidar 350 407




Reading Data Frames into

- R[ g- 8)??4.(.0,(‘0 . ()lazo(,
€adure P sed— e
Cockey  wavking divectany
> kabulldf=read.csv(file="KAbulletin.csv", header = TRUE) l el e Y %.\(_
\ \ // i§  \ocated.
> names (kabulldf) Used To read cgv
[1] "District" "Today.s.Positives" fF)e&@\S -
[3] "Total.Positives" "Today.s.Discharges" ; (_‘)WU o 9
[6] "Total.Discharges"  "Total.Active.Cases" X —
[7] "Today.s.Deaths" "Deaths" B A
= \re_a.é\ = f&‘&b(b
o v‘e,ausw x| ---
|5k <o a e&_ C8v C ve O\UCN‘{‘- >
- P Ol age
file — poovidd
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Reading Data Fra

mes Into

> head(kabulldf)

District Today.s.Positives Total.Positives

1 Bagalakote
2 Ballari
3 Belagavi

4 Bengaluru Rural
5 Bengaluru Urban
6 Bidar

Today.s.Dischar

1
8

o O b WN -

Today.s.Deaths
0

5

6

0

12

o O b WN -

325
502
900
517
10692
84
ges Total.Discharges
215 36541
620 104268
558 83958
109 72741
813 1570258
350 27619
Deaths
346
1712
975
903
16593
407

39150
111730
91717
78T
1720890
28865

Total.Active.Cases

2263
5750
6784
4233

134038

835
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Selecting from Data Frames in

\ SC’/(CC&S "WG

~~
> kabulldf [which.max(kabulldf$"Today.s.Positives"), N
[ ( 3 y )] Aistodk 13P%
District Today.s.Positives Total.Positives
32  Total 24172 3809467 oo B mewcnoms .
Today.s.Dischar Total.Discharges Total.Active.Cases b ’r‘od\cuj. ISy PD&%" veds

32 30869 3526108 244331 . \
Today.s.Deaths Deaths — @ TDS"“\ 1 lAvVae 3Q—
32 56 38998

> hpkabulldf = subset(kabulldf, - Today.s.Positives > 1000) C—QU,(’, nes

> head (hpkabulldf, 2)\ - 'e)/\cg— CS‘OS Cd—J

District Today.s.Positives Total.Positives

5 Bengaluru Urban 10692 1720890 ‘\"}C quJo s
13 Dharwada 1044 80274 ceain Yop et
Today.s.Disch Total.Disch Total.Active.C
oday.s.Discharges Total.Discharges Total.Active.Cases SRS oyAr-\-eq'\j
5 8813 1570258 134038
3
13 1051 72514 6425 o \8 = A&.&’O\’R‘Mo—&
Today.s.Deaths Deaths
5 12 16593 . 2q& = Coaéf\'bn
13 1 1333

WA‘( Yyou~— Dt
Use o Cfu\'&c_ S'AL\Y(E




Selecting from Data Frames in

>

+

o O b WND -

Dakn & rane

o

IRDkabulldf = subset(kabulldf,

select=c("Total.Positives", "Total.Discharges", "Deaths"))

head (IRDkabulldf)
Total.Positives Total.Discharges Deaths //////””’———7
39150 36541 346
111730 104268 1712
91717 83958 975
77877 72741 903
1720890 1570258 16593
28865 27619 407
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Ordering Data Frames in

—

> okabulldf = kabulldf [order (kabulldf$Today.s.Positives),]
> head(okabulldf, 4)

District Today.s.Positiyes Total.Positives

31 Othersx* 36

6 Bidar 28865

24 Ramanagara 29064

29 Vijayapura 39690
Today.s.Discharges Total.Dischargys Total.Active.Cases

31 0 33

6 350 27619

24 156 27559

29 296 38080
Today.s.Deaths Deaths

31 0 3

6 0 407

24 0 338

29 0 500
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Generating Random data in

O\QQ] c -

° 6\ €ne, a““c %amchs

X ~ Uniform({1,2,..., nf)"

Let n > 1 be an integer. If X is a random variable s ’L‘N“’\ a-  2ylvem

dj&sfq‘\\owﬁon.

P(X=k)=—forall 1< k<n

. N=2~56 - E)(PQ /'\\(\Cr\,s-
i ‘Cﬁ\.\{r\ oy <R "eﬂ‘-\(
éz\‘ e

veckor 42 Sacpe Tvom
d1,7,7,9, 4\

> sample(1:6,10, re}iace=T)
[11 6331121245
Rolling < dite  [o Himer

/FQ\Y dt-CQ.J

> sample(c(0,1), 10, replace =TRUE, prob = c(0.3,0.7))

\ / Q af“PU*— wifR sz\&CQ Al
TosSing o b«&w&@ﬁ-\ _ o ik m¥4bu‘\d§ .
Coin = ey /i ( Q;UZ o=\ a.Li\(‘.T; o




Generating Random data in

~ 0 Rerrou\c ak
X ~ Binomial(n,p): Let 0 < p <1 and let n > 1 be an integer. 7 Ta&.&cf\ﬁ . /\’Hm«.))
= la}
If X is a random variable taking values in {0,1,..., n} having a |

probability mass function

— = o) Semen

(4 of thead ox ATt)

for all 0 < k < n.

Rineeiade £X Pe—c\\r\ff\'\’

> rbinom(10, 6, 0.5)
[1]1 3455234232

T # of Sample  vequived

> rbinom(n, size,pm< \ # o [Beraotht Awals (o)
T P<o\v b} Qudcces (P)

> rbinom(10, 30,0.3) -
= P db\ncm Q >
[1] 1311 8 8 8 7 11 9 6 11 —K

¢ heclc n brnom C)
P bfnof"\( \




Generating Random data in

}( ny @ir\aw\f&\ C (o,0 'S>

_| Yo |-
> rbinom (1000, 10,0.5) /“7 C X = 5> No{\c gh e
0.25- Exerdsc
b 0\6/)&/4‘(7:.
0.20-
{ooo &Ampkc; b(—
Zinovy abe (k= ,o-S)
0.15-
>
2 . 8"‘—66{4‘(\ of
o
d aka
( P\fo?o{(")or&)
0.05-
o l(\né ‘Q\-QS'_ Qg.
0.00 - YPe,
0.0 25 5.0 7.5 10.0 kv os_
§ G rorw a3
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Generating Random data in

No{mq‘ d,\.ﬁx{\\\okkﬁbﬂ

X ~ Normal(y,0%): Let u € R and let 0 > 0. Then X is said to be

_ : > p _ S—f, )UL:R:
normally distributed with parameters i and o if it has the density e ;O-»
Fo) = Lot o o= L e T
o2 NEA1s
for all x € R. e

> rnorm(1,10,5) /\

[1] 5.865734

ok camples

deg abon
> rnorm(n, mean, sd) S)FN\CM 9 0\’ ND“‘AL ¢ EBx- A,nm{m ( )

Y q&@f“ V[IM&[A,\ ]
\\\\\\\\\\\WCNW A Pnthxi)

> rnorm(10, 3, 5)
[1] 7.529100 7.972982 -7.149743 6.655984 2.105155
[6] 1.114047 9.126808 7.754853 7.459944 4.858321

af =>4 C )




Generating Random data in

> rnorm(1000, 0,1)

b 0\6/)&/4'(7:.
0.4- [ ooo &ampkc_( b(‘
Noleal [CD,\B
03 i stogan of
%? Qaéhﬁﬁoukﬁé*\
S 0o- d aka
© Y .
C PVD?U{*’DAA)
0.1 - ° l(\")& "D\QS'- O%
YPhe.
& yaa_
0.0-

df$x



Generating Random data in

E fponedial  disTn bubon

X ~ Exp(A): Suppose A > 0. If X is a random variable with its

probabilty density function given by \cm . )\
e ™ if x>0
F(x) = T
0 otherwise A
it is said to be distributed exponentially with parameter . \
>
> rexp(10, 1/2500)
[1] 10091.04499 3826.35655 537.16355 1443.33491
[6] b5863.52814 2368.87468 2256.52472 4008.94340 :E;K .
[9] 1390.32837 83.46584
# o sangle C heclc rl@;(p ()
> rexp(n,rate)
T—  yafe Py L)
> rexp(10, 3) K/ZNPQB

[1] 0.35294149 0.19999367 0.44155155 0.35013407 0.19273441
[6] 0.07736766 0.39486037 0.08252493 0.03475531 0.10853122




Generating Random data in

> rexp (1000,

1.00 -

0.75-

0.25-

0.00-

0.0

1

2.5

5.0
df$x

W orlc gh el

EXerdSc,

b 0\ Gnc\/«('c.

{ooo &amch; o

61C(3>n(rd'( A () )

Hs Q’S‘b@mn ok

7)) v ade D
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o lfn& SQKQS'_ O—Q-
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