PRACTICAL No. 1
BASIC SYNTAX
AIM: Using R execute the basic commands, array, list and frames.

SOURCE CODE & OUTPUT:
1. Hello world program:

> # My first program in E Programming
> helloString<-"Hello, World?!!inm

> print (helloString)

[1] "Hello, World!i!iw

> print (helloString, quote=FALSE)

[1] Hello, World!!!

2. R - Datatypes:

i. Logical
ii. Numeric
i. Integer
iv. Complex

V. Character

vi. Raw
> # R — Datatypes
> # LOGICAL

<-TRUE

> print(class(v))
[1] "logical"™

> # NUMERIC

> print(class(v))
[1] "numeric™

> print(class(v))
[1] "numeric™

> # INTEGER

7L

> print{class(v))
[1] "integer™

> # COMPLEX

> print(class(v))
[1] "complex"
> # CHARACTER

w<="TRUE™

> print{class(v))

[1] "character™

> v<-"Welcome to R Programming!!!"'
> print(class(v))

[1] "character™

> # RAW

: charToRaw ("TRUE™)
> print (v)

[1] 54 52 55 45

> print (class(v))

[1] "raw"
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3. R - Vectors:
e Vector Creation
i. Using Colon Operator:

> % Creating sequence from 2 to 9
> wa-2:89

> print (v)

[1] 2 3 45 &6 78 89

> print{class(v))

[1] "integexr™

= % Creating sequence from 2.5 to 12.5
> w<-2.,5:12.5
> print (v)

[y 2.5 3.5 4.5 5.5 .5 7.5 8.5 8,5 10.5 11.5 1Z2.5
> print{class(v))
[1] "numeric™
> ws-2.6:10
> print (v)
[1] 2.6 3.6 4.6 5.6 6.6 T.6 B.

5}
[a 3]
sl
N

e
[

. Using Sequence Operator:

> # Creating wvector by using sedqi)
> w-geq(3,7,by=0.5)

> print (V)

[1] 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0
> print{class(v))

[1] "numeric™

> vo-geq(l, 14, by=2)

> print (V)

[1] 1 3 5 7 9 11 13

> print{class(v))

[1] "numeric™

> vwo-geq(l,3,by=0.49)

> print (V)
[1] 1.0 1.4 1.8 2.2 2.6 3.0
1
iii. Using c¢() Function:

> # B - Vectors

> colors<-c('Red', 'Blue', 'Green', 'Yellow')
> print({colors)

[1] "Red"™ "Blu=" "Green™ "Yellow™
> print({class(colors))

[1] "character™

> print{colors, quote=FALSE)

[1] Red Blue Green Yellow

» age<-c{l9L,23L,22L,27L)

> print (age)

[1] 19 23 22 27

> print({class(age))

[1] "integer™
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> height<-c{4.11,5.2,5.5,5.7,5)
> print (height)

[1] 4.11 5.20 5.50 5.70 5.00

> print{class(height))

[1] "numeric"”

> mix<-c({4L,3.14,1+31)

> print (mix)

[1] 4.00+01i 3.14+0i 1.00+31

> printi{class(mix))

[1] "complex™

> mixZ<-c('true',l.732,12L,2-1)
Error: object 'i' not found

> mixZ<-c('true',l1.732,12L,2-11i)
> print (mixz2)

[1] "trues™ ™1.732Z" "1z=" nZ-1i"
> printi{class(mixI))

[1] "character"™

e Accessing Vector Elements:

i. Using Position:

> # Locessing Vector Elements Using Position

> wo-c|('5UN', 'MON','TUOE', "WED', "THURS', "FRI', "SAT"')
> print{v[4])

[1] "WED"

> print{v[c(l,3,5)1)

[lj TSUNH" "TUE™ "THURS™

ii. Using Logical Indexing:
> # Accessing Vector Elements Using Logical Indexing
> w<—c('5UM', "MCN', 'TUE', '"WED', 'THURS', '"FRI', 'SAT")
> print(v[c(FALSE,TRUE, FALSE, FALSE, TRUE, FALSE, TRUE) ]}
[ l ] FFHDN" FFT:_IURS L FFSAT L
> print(v[c(FALSE,TRUE)])
[ l ] FFHDN" FFWED" FFFRI L
> print(v[c|(FALSE,TRUE,TREUE) ])
[ l ] FFHDN" FFTUE L FFT:_IURS L FFFRI L
iili. Using Negative Indexing:

> # Accessing Vector Elements Using Hegative Indexing
> wE-c|('"SUN', 'MON',"TUE"', "WED', "THURS', "FRI', "SAT"')

> print({v[-1])

[ l ] HHDN m m TUE m HWEDH rrT:_lURS m m FRI m m SAT m

> print(vic(-2,-3,-5,-T11)

[ l ] m SU'N'H HWEDH m FRI m
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4. R - Lists:
e Creating R - List:

» # Creating a E-List

> firstlist«<-list('Monday',c(3,2,1),list('R','B",'G"),3in)
> print({firstlist)

[[1]]

[1] "Monday"™

[[2]1]
[1] 321

[[3]]
[[311[[1]]
[l] "R"

[[311[[Z]]
[l] "3"

[[311[[3]]
[l] "G"

[[4]]

function (x) Primitive ("sin™)

e Naming List Elements:

> # Naming List Elements

> secondList<-list ('R-Programming',4L,list{"'5cilab Programming', "C++ Programming', 'Mobile Programming',
+ '"R-Programming'})

> names (gecondlist)<-c('Current Programming Language:', 'Learning in Semester:', "Learned in Semester')

> print (secondlList)

S Current Programming Language:’

[1] "E-Programming"

Z£'Learning in Semester:”
[11 ¢

"Learned in Semester’
"Learned in Semester  [[1]]
[1] "Scilab Programming™

£ Learned in Semester  [[2]]

[1] "C++ Programming"™

5 Learned in Semester [[3]]
[1] "Mokile Programming™

Z'Learned in Semester [[4]]
[1] "R-Programming™
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5. R - Matrices:
e Creating R - Matrix:

> # Creating E-Matrix bv row
» R<-matrix(c(l,0,-1,2,32,6,1,2,0),nrow=3,ncol=3, byrow=TRUE)
> print (i)

[-11 [,21 [,3]

1,1 1 0o -1
2,1 2 3 3
13,1 1 2 0

> # Creating E-Matrix bv column
> A<-matrix(c(l,0,-1,2,3,6,1,2,0),nrow=3,ncol=3,byrow=FALSE)
> print (&)

(1] [«21 [,3]
1,1 1 2 1
2,1 ] 3 2
(3,1 -1 & 0

> R<-matrix(c(l,0,-1,2,3,6,1,2,0),nrow=3, ncol=3)
> print (&)
[»11 [,21 [,3]

[1,1 1 2 1
z,1 9] 3 2
[3.1] -1 & 4]
> B<-matrix(c(2,1,3,0,0,-1) ,nrow=21}
> print (B}
[»11 [-,21 [,3]
[1,] Z 3 4]
[2,1 1 o] -1

¢ Naming Rows and Columns of Matrix:

> # Naming Rows and Columns of Matrix
> colNames<-c('No. of Girls','No. of Boys')
> rowNames<-c('C Grade','A+ Grade','h Grade','B+ Grade','B Grade','C Grade','D Grade', 'Fails/ATET'")
> ResulthAnaly -matrix(c(3,1,2,3,5,2,2,1,4,11,5,3,3,0,3,10) ,ncol=2
> print (ResultAnalysis)

Ho. of Girls Ho. of Boys
0 Grade 3
L+ Grade
L Grade
B+ Grade
E Grade
C Grade
D Grade

Fails/ATET

byvrow=TRUE, dimnames=list (rowNames, colNames) )

(RN T RSSO
.
e

.

e Accessing Elements of Matrix:

> # Lccessing Elements of Matrix
» A<-matrix(c(l,0,-1,2,3,6,1,2,0) ,nrow=3,byvrow=TRUE)
> print (i)

[,11 [,21 [.3]

[1,1 1 o -1
2,1 2 3 &
3,1 1 2 0

> # Accessing Element at 2nd Row and 3rd Column
> print (A[Z2, 3]
[1] &

= # Accessing Element at 3rd Row and 2nd Column
> print (A[3,2]
[1] =2

» # Accessing Element in Znd Row

> print(&[2,]1)

[1] 2 3 &

> # Accessing Element in 3rd Column
> print (4, 3]
[1] -1 & O
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6. R - Arrays:
e Creating R - Array:

» ¥ Creating BE-Array

> wl<-c{l,2,-1)

> w2<-c(3,2,6,-1,0,2)

> A<-arravic(vl,vI),dim=c(3,3,2))
> print (&)

PR

(.11 [,Z] [,3]

[1,1 1 3 -1
2,1 2 2 0
3,1 -1 & 2

(.11 [,Z] [,3]

[1,1 1 3 -1
2,1 2 2 0
3,1 -1 & 2

e Naming Dimensions of Array

> # Naming Dimensions of Array

> wl<-c(2,4,6,3)

> v2<-c(l,0,2,3,-6,11,1,2)

> rowName<-c|{'El', 'R2', 'R3', 'R4"')

> colName<—-c{'CLl', "C2',"'C3")

> matHame<—-c|{'M1', "M2')

> Bd-arraylci{vl,v2),dim=c (4, 3, 2) ,dimnames=

> print (B)
, ¢ M1

Cl1 Ccz C3
Rl 2 1 -6
RZ 4 0 11
Rz & 2 1
R4 3 3 Z
. ¢ HMZ

Cl1 Ccz C3
Rl 2 1 -6
RZ 4 0 11
Rz & 2 1
R4 3 3 Z

li=t (rowHame, colHame , matHame) )
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Accessing Elements of Array:

—

> # Accessing Elements of Array
> A<-arrayici(3,2,-1,1) ,dim=c(2,3,2})

> print (&)

eor L
.11 [,21 [,3]
[1,1 3 -1 3
2,1 2 1 2
[-11 [-,21 [.3]
1,1 -1 3 -1
2,1 1 2 1

> # Accessing Element at
> print{A[l,Z2,2])

[1] 3

> # Accessing Element at
> printi{A[Z,,1l])

[1] 2 1 2

> # Accessing Element at

l=t

Row and Znd column

REow of lst Matrix

of IZnd Matrix

Column

of IZnd Matrix

> print (A[,3,2])
[1] -1 1
> # Accessing

Znd Matrix
> print(A[,,2]1)

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

7. R - Factors:

e Creating Factors and Finding Number of Distinct Values:

> age<-c(l1%,1%,20,21,1%,2¢,27,19,18,18,20,20,22,21,22,1%5,18,26,21)
> # Creating Factor CObject
» factorbge<-factor (age)
» print (factorhge)
[1] 192 1% 20 21 19 2& 27 1% 18 18 20 20 Z2Z

21 22 19 18 26 21
Levels: 18 1% 20 21 22 2& 27
> print (nlevels (factorhge))
[11 7
= # applving the nlevels function to factor ohject we can fi:dlthe numbxer of distinct wvalues
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8. R - Data Frames:

e Creating R - Data Frames:

> # Creating Data Frame

> Imfo<-data.frame (HName=c('Suresh', 'Gane

-

+ Age=c{27,23,25,20),

> print (Info)
Hame Lge 5
Suresh 27
Ganesh 23
Mahesh 25

[ TR B I

Dinesh 20

alary
45000
17000
29000
15000

-

e Getting Structure of Data Frame

> % Creating Data Frams

> employee<-data.frame (emp id=c(1001,1002,1003,1004,1005),
+ emp_name=c ('Sadik', 'Pinky', 'Mancj ', 'Erishna', 'Sonam'),

sh', '"Mahesh', 'Dinesh'),

+ salary=c (56000,49000,45000,35000,28000),

+ o>J=as.Date(c("2012-08-07',"2013-01-15",'2013-0e-08",

+ '2014-11-10"','2015-06-05")),
+ stringsAsFactors=FALSE)

> print (employ

emp id emp n
1 1001 Sa
2 1002 Pi
3 1003 Ma
4 1004 EKris
5 1005 So

ee)
ame =
dik
nky
noj
hna
nam

alary
Se000
495000
45000
35000
2ZB0O0O

> # Getting structure of

> 3tr(employee
'data.frame':

femp id : m
$ emp_name: cC
£ salary : m
£ DODJ : D

)

5 obs.

DoJ
2012-08-07
2013-01-15
2013-06-08
2014-11-10
2015-06-05
data frame with

of 4 wvariables:

am 1001 1002 1003 1004 10
hr "S5adik" "Pinky" "Manoj
am  S5e000 49000 45000 35000 Zg8000
format: "Z01Z-08-07"

ate,

the help of

05
" "Erishna"

m2013-01-15"

2tr ()
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e Getting Statistical Summary

» # Creating Data Frame
> employee<-data.frame (emp id=c(1001,1002,1003,1004,1005),

+ emp name=c({'Sadik", 'Pinky', "Manoj', 'Erishna', 'Sonam') ,
+ zalary=c (56000,45000,45000, 35000,23000),
+ o J=as.Date(c('2012-08-07",'2013-01-15",'2013-06-08",

+ '2014-11-10",

'2015-06-05"'),

+ stringsAsFactors=FALSE)

» printiemploves)

DoJ
Min.
1st Qu.:
Median
Mean
3rd Qu.
Max.

:2012-08-07

2013-01-15

:2013-06-08
12013-11-14
:2014-11-10
:2015-06-05

enmp id emp name salary DOJ
1 1001 Sadik 56000 2012-08-07
2 1002 Finky 492000 Z013-01-15
3 1003 Manoj 45000 Z013-06-08
4 1004 Erishna 35000 2014-11-10
5 1005 Sonam 28000 2015-0&-05
> # Getting statistical summary of data frame with the help of summary()
> summary (employee)

emp_id EMp name salary

Min. 11001 Length:5 Min. 128000
lst Qu.:1002 Class :character lst Qu.:35000
Median :1003 Mode :character Median :45000
Mean 11003 Mean 142600
3rd Qu.:1004 3rd Qu.:49000
MHax. 11005 MHax. 156000

e Extracting Data from Data Frame:

= # Creating Data Frame
» employee<-data.frame (emp id=c(1001,100Z2,1003,1004,10035),
+ emp name=c('Sadik', "Pinky', "Manoj ', 'Erishna', 'Sonam'),

+ salary=c(56000,49000,45000,35000,28000),

+ oJ=as.Date (c('2012-08-07'","2013-01-15","2013-06-03",
+ '2014-11-10","'Z2015-06-05")),

+ stringsAsFactors=FALSE)

# Extracting emp name and DOJ from employee

= print(data.frame(employeeEemp_name,employee&DCJ]]
enployee. emp name employes.DOJ

Sadik
Pinky
Manoj
Krishna
Sonam
# Extracting emp id

N 4, T Sy PV B I

emp id salary
1001 S&000
1002 48000
1003 45000
1004 35000
1005 ZBOOO

S BT S A

2012-08-07
2013-01-15
2013-06-08
2014-11-10
2015-06-05
and salary from emplovee

print (emplovee[,c(l,3)1)

# Extracting first three rows from emplovee

> print (emplovee[l:3,]

emp id emp name
1001 Sadik
1002 Pinky
1003 Manoj

o =

salary
56000
49000
45000
# Extracting 2nd and 5th row with 2nd and 4th column

DoJg
Z01z-08-07
Z013-01-15
Z013-06-08

> print(emplovee[c(Z2,5),c(2,4)1]]

|Eelv)
Z013-01-15
Z015-06-05

Emp name
2 Pinky
Sonam

n
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e Expanding Data Frame
i. Adding Column:

> # Expanding Data Frames

# Creating Data Frame

> employee<-data.frame (emp id=c(l1001,1002,1003,1004,1005),
+ emp name=c|('Sadik’', 'Pinky', '"Manoj ', 'Erishna', "Sonam'j,
+ salary=c(56000,49000,45000, 35000, 23000},

+ oJ=as.lDate (c|'2012-08-07", "2013-01-15", "2013-06-08",
+ '2014-11-10"',"2015-06-05")),

+ stringshAsFactors=FALSE)

> # Ldding Depatment Column to emploves

= emplovesiDepartment<—-c|'Finance', "HR', "Operations", 'IT', "IT")
> print ({employvee)

v

emp id emp name salary DoJ Department
1 1001 Sadik 56000 Z01Z-08-07 Finance
s 1002 Pinky 49000 Z013-01-15 HR
3 1003 Manoj 45000 Z013-06-08 Operations
4 1004 EKrishma 35000 2014-11-10 IT
5 1005 Sonam 28000 Z015-06-05 IT

ii. Adding Rows:

W

# Expanding Data Frames

# Creating Data Frame

> employee<-data.frame (emp id=c(1001,1002,1003,1004,1005),
+ emp name=c ('Sadik', 'Pinky', 'Manoj ', 'Erishna’', 'Sonam') ,
+ salary=c(56000,45%000,45000,35000,23000),

+ 3 J=as.Date (c('2012-08-07"',"2013-01-15",'2013-06-08",
+ '2014-11-10",'2015-06-05")),

+ Department=c|'Finance', "HR', 'Operations', "IT', "IT"),

+ stringshAsFactors=FALSE)

> # Adding Rows to employee using rbhind()

> # Creating Second Data Frame

> employeelNew<-data.frame (emp id=c(l00&,1007,1008},

+ emp name=c ('Shruti', 'Pawan', 'Raj'),

+ salary=c (46000,34000,32000),

+ J=as.Date (c('2015-10-07"',"2015-10-15",'2014-01-08")),
+ Department=c|'Finance', 'Operations', "IT"),

+ stringshAsFactors=FALSE)

> #Binding Data Frames

> employeel<-rhind (employee, employeelNew)

> print (employeel)

v

emp id emp name salary &J Department
1 1001 Sadik 5e€000 2012-08-07 Finance
2 1002 Pinky 49000 2013-01-15 HR
3 1003 Manoj 45000 2013-0&6-08 COperations
4 1004 Erishna 35000 2014-11-10 IT
] 1005 Sonam 28000 2015-0&-05 IT
& 100& Shruti 46000 2015-10-07 Finance
7 14a7 Pawan 34000 2015-10-15 COperations
g 1008 Raj 32000 2014-01-0%8 IT
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PRACTICAL No. 2
MATRIX COMPUTATIONS

AIM: Create a Matrix using R and Perform the operations addition, inverse,
transpose and multiplication operations.

SOURCE CODE & OUTPUT:

A<-matrix(c(3,2,-1,0,2,6,1,2,1),nrow=3)
B<-matrizx(c(l,0,-1,3,2,6,0,-2,-1) ,nrow=3)
# Matrix Addition
print (A+EB)
[.11 [.2] [.3]
[1.1] 4 3 1
[Z:] 2 4 o
[3,] -2 1z 0
> # Matrix Subtraction
> print (A-B)
[.11 [.2] [.3]
[1,] 2 -3 1
[Z:] 2 0 4
[3,] 0 0 2
> # Matrix Multiplication
print (A%*%EB)
[.11 [.2] [.3]
[1,] 2 15 -1
[2,1] 0 22 -&
[3,] -2 15 -13
> # Matrix Transpose
> print (t (&))
[.11 [.2] [.3]
[1.1] 3 2 -1
[Z:] 0 2 &
[3,] 1 2 1
> # Matrix Inverse
» print (solwve (A))
[,1] [.2] [r3]

[1,] 0.625 -0.375 0.125
[2,] 0.250 -0.250 0.250
[3,] -0.875 1.125 -0.375
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PRACTICAL No. 3
STATISTICAL FUNCTIONS
Mean, Median, Mode, Quartiles, Range,
Inter-Quartile Range & Histogram

AIM: Using R Execute the statistical functions: mean, median, mode,
quartiles, range, inter quartile range, histogram.

SOURCE CODE & OUTPUT:

1. Mean:

> # Creating Vector

- m<-C(24,91,72,62,37,78)

> # Finding Mean

> print (mean (x))

[1] &80

> # Creating Vector
r<-c({2,3,4,11,14,17,23,25,27,28,80,34,88)

> # Finding Mean

2. Me

rint (mean(v))

31.23077

Using trim Option

rint (mean (v, trim=0.3))
20.7142%9

Creating Vector
<-c(1ll,12,36,17,15%,25,34,47,9,22,HA)
Finding Mean

rint (mean(z))

HA

Using na.rm Option
rint (mean (z,na.rm=TRUE} )

23.2

dian:

- # Creating Vector

x<—-c (34,91,

27, 78)

fZ,ed, 37,73

> # Finding Mean

> print (median(x))
[1] 81

> # Creating Vector

. o v v s - - -
e e N b = el e

» # Finding Mean

> print (median(v))
[1] 23

> # Creating Vector

- # Finding Mean
> print (median(z))

] NA

> # Using na.rm Option
» print (median(z,na.rm~IRUE) )

] 20.5
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3. Mode:

> ¥ Creating getMode function

> getMode<-function (x)

+ |

+ u<-unidgue (x)

+ u[which.max (tabulate (match(x,u)))]

+ }

> ¥ Creating Vector with MNumeric Valuess

> R<-c(ll,14,17,16,16,16,17,17,13,13,13,13)
> getMode (x)

[1] 13

> ¥ Creating Vector with Character Values
> y<-c|('IT',"IT",'C5', 'PM',"'C5","05","IT", "PM")
> getMode (v)

[1] "IT"

4. Quartiles:

> ¥ Creating Vector
> w<-c(l11,12,36,17,19,25,34,47,9,22
> # Finding First Quartile
> Ql<—quantile (v, prob=0.25)
> cat('"First guartile is:',Q1,"\n")
First quartile i=: 13.25
> ¥ Finding Second Quartile
> QZ<—quantile (v, prob=0.5)
> cat('"Second quartile i=s:'",Q2,'\n")
Second guartile is: Z0.5

> ¥ Finding Third Quartile

> Q3<—quantile (v,prob=0.75)

> cat("Third guartile is:',0Q03,"\n")
Third quartile is: 31.75

> ¥ Finding Quantiles

> quantile (V)

0% 25% S0% T75% 100%
E;DD 13.25 20.50 31.75 47.00

5. Range:

> wv<—c(l1,12,36,17,19,25,34,47,9,22)
> ¥ Finding ERange

> range<-max (v)-min(v)

> cat('Range isz:',ranges, '\n")

Range i=s: 38

6. Inter-Quartile Range:

= # Creating Vector
» v¢-c(11,12,36,17,19,25,34,47,9)
= # Finding Quartile Range
> guantile (v)
0% 25% 50% 75% 100%
k] 12 19 34 47
= # Finding Inter-Quartile Range
= cat('Inter-Quartile Range i=",IQR(v),'"\n")
Inter-Quartile Range is 22
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7. Histogram:

> # Creating Vector
> w<-c(l1l,12,36,17,159,25,34,47,9)
> # Creating Histogram
> hist(v)
Histogram of v
- -
o
&
[
@
3 o —
o
[iH]
i
o
[ T T T T 1
0 10 20 30 40 50
v
> # Creating Vector
> ows-c(8,12,36,17,19,25,34,47,9)
> # Creating Histogram with Various Available Options
» hist(v,main="Histogram of Marks',xlab="Marks',col='green')

Histogram of Marks

30
|

Frequency
15

05
1

00

Marks
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8. Performing Above Statistical Functions on ‘faithful’ Dataset:

> # Finding Mean of eruptions column of faithful dataset
= mean (faithfulferuptions)

[1] 3.487783

> ¥ Finding Mean of waiting column of faithful dataset

= mean (faithfulfwaiting)

[1] T0.859706

> ¥ Finding Median of eruptions column of faithful dataset
= median(faithfulferuptions)

[1] 4

> # Finding Median of waiting column of faithful dataset
= median(faithfuliwaiting)

[1] 76

> # Finding First and Third Quartile of eruptions column of faithful dataset
> guantile (faithfulferuptions,prob=0.25)
25%
2.18275
> guantile (faithfulferuptions,prob=0.75)
T5%

4.45425
> # Finding First and Third Quartile of waiting column of faithful dataset
> guantile (faithfuliwaiting,prob=0.25)
25%

58

> guantile (faithfuliwaiting,prob=0.75)

T5%

B2

> # Finding Range of eruptions column of faithful dataset

> max (faithfulferuptionz)-min(faithfulferuptions)

[1] 3.5

> # Finding Range of waiting column of faithful dataset

= max (faithfuliwaiting) -min (faithfulsiwaiting)

[1] 53

W

# Creating getMode function

> getMode<-function (x)

+ |

+ u<-unidgue (x)

+ u[which.max (tabulate (match(x,u)))]

+ }

> # Finding Mode of eruption column of faithful Dataset
= getMode (faithfulferuption)

[1] 1.8&7

> # Finding Mode of waiting column of faithful Dataset
= getMode (faithfuliwaiting)

[1] T7&

> # Finding Inter-Quartile Range of eruptions column of faithful dataset
= IQER (faithfulferuptions)

[1] 2.2915

> # Finding Inter-Quartile Range of eruptions column of faithful dataset
» IQE (faithfulfwaiting)

[1] 24
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» hist (faithfulseruptions)

Histogram of faithful$eruptions
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- hist (faithfulswaiting)
1

Histogram of faithful$waiting

50
I

40

30
|

Freguency

20
|

10

I | | | T T |
40 50 60 70 80 90 100

faithful$waiting

CREATED BY: AJAY R. GUPTA
CONTACT: ajayg@sies.edu.in Page 16



FINDING MEAN, MEDIAN, MODE, QUARTILES,

AIM: Using R import the data from Excel/.CSV file and find mean,

PRACTICAL No. 4

RANGE, INTER-QUARTILE RANGE,

& HISTOGRAM

OF EXCEL/.CSV DATA

median, mode, quartiles, range, inter quartile range, histogram.

SOURCE CODE & OUTPUT:

¢ Working with CSV File:

1. Copy and paste .csv file in working directory.

2. Importing Data from .CSV File:

> emp <- read.csv("employee.csv")

print (emp)

Emp Td Emp Name DT
1 1001 Sadik 07-0&6-Z201Z
2 1002 Pinky 15-11-Z01Z=2
3 1003 Manoj 03-03-Z2013
4 1004 Aman 2T7-08-2013
L 1005 Sonam 15-12-2013
& 1006 Rajesh 04-10-2014
7 1007 Ramesh 04-10-2014
8 1008 Radhika 07-10-2014
g 100% Manish 17-10-2014
10 1010 Ritika 17-10-2014
11 1011 Aryan Z28-10-Z2014
12 101z Avan Z28-10-2014
13 1013 Suyash 07-11-2014
14 1014 Haresh 07-11-2014
15 1015 Jyoti 08-11-2014

Salary
47000
45000
43000
38000
29000
23000
41000
40000
25000
33000
28000
39000
23000
27000
25000

Department
Finance

HR
Cperations
IT

Bdmin
Bdmin

HR
OCperations
IT

HR
Cperations
Finance

IT

Bdmin
Bdmin
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3. Finding Mean, Median, Range, Quartiles, Inter-Quartile Range:

> # Finding Mean

» cat('Mean Salary ='",mean(emp$Salary),'\n')
Mean Szlary = 33733.33

> # Finding Meadian
> cat('Median Salary
Median Salary = 33000
> # Finding Range

» cat('Range of Salary =',max(empi3Salary)-min(emp3Salary), "'n')
Eange of Salary = 24000

> # Finding Quartile

> cat('First Quartile =',guantile (empfSalary,prob=0.25),'\n")
First Quartile = Zg000

> cat('Third Quartile =',guantile (empfSalary,prob=0.75),"'\n")
Third Quartile = 40500

> # Finding Inter-Quartile Range

=' median (empsSalary), "\n")

> cat|'Inter—Quartile Range =',IQR(empfSalary),"\n")
Inter—-Quartile Range = 14500

4. Finding Mode:

> # Creating getMode function
> getMode<-function(x)

> # Finding Mode
> cat('Mode of Salary =',getMode (empiSalary), "\n'")
Mode of Salary = 23000

5. Histogram:

» hist(emp$Salary,main='Histogram of Salary',xlakb='"Salary',
+ vlab='No. of Employees',col="'Yellow')
1

Histogram of Salary

No. of Employees
2
l

T T T T T T 1
20000 25000 30000 35000 40000 45000 50000

Salary
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e Working with Excel File:
1. Copy and paste .xlsx file in working directory.
2. Installing xlsx Package:

> install .packages('xlsx")

3. Importing Data from .xlsx File:

> empl2<-read.xlsx({"employee.xlsx',sheetIndex=]1)
> print (emp2)

Emp Id Emp Name DCJ Szlary Department
1 lo0l Sadik 2012-0e-07 47000 Finance
2 1002 Pinky 2012-11-15 45000 HE
3 1003 Manoj 2013-03-03 43000 OCperations
4 1004 Bman 2013-08-27 38000 IT
5 1005 Somam 2013-12-15 25000 Admin
& 1006 Eajesh 2014-10-04 23000 Bdmin
7 10a7 Eamesh 2014-10-04 41000 HE
8 1008 EBadhika 2014-10-07 40000 Operations
9 1005 Manish 2014-10-17 25000 IT
10 1010 Eitika 2014-10-17 33000 HE
11 1011 Aryan 2014-10-28 2B000 Operations
1z lo1z2 Bvan 2014-10-28 35000 Finance
13 1013 Suyash 2014-11-07 23000 IT
14 1014 Haresh 2014-11-07 27000 Admin
15 1015 Jyoti 2014-11-0% 25000 Admin

4. Finding Mean, Median,

> # Finding Mean

> cat('Mean Salary

Mean Salary =

33733.33

> # Finding Median

> cat('Median
Median Salary

Salary
= 33000

> ¥ Finding ERange
> cat('Range of Salary

Range of Salary = 24000

> # Finding Quartile
> cat('First Quartile =',guantile{emp2iSalary,prob=0.25),'\n')

First Quartile =

26000

Range, Quartiles, Inter-Quartile Range:

=!' mean(emp2iSalary), "wn')

=! median|emp2isalary),"\n'")

=! max(emp2iSalary)-min(emp2isalary),"\n")

> cat('Third Quartile =',guantile {emp2iSalary,prob=0.75),'\n')

Third Quartile =

40500

> # Finding Inter-Juartile Eanges
= cat('Inter—-Quartile ERange=',IQE (emp2i3alary),'\n")
Inter-Quartile Range= 14500
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5. Finding Mode:

# Creating getMode function

getMode<-function (x)

{

u<-unigque (x)

u[which.max (tabulate (match(=x,u)))]

}

# Finding Mode

cat ('Mode of Salary =',getMode (emp2iSalary),"\n')
Mode of Salary = 23000

R R et SRR T

6. Histogram:

> bist [emp2iSalary, main='Histogram of Salary',xlab='Salary',ylab='No. of Employees',col="green' ]|

Histogram of Salary

No. of Employees
2
|

[ I [ I I I I
20000 25000 30000 35000 40000 45000 50000

Salary
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PRACTICAL No. 5
FINDING STANDARD DEVIATION,
VARIANCE & CO-VARIANCE

OF EXCEL/.CSV DATA

AIM: Using R import the data from Excel/.CSV file and find standard
deviation, variance and co-variance.

SOURCE CODE & OUTPUT:
e Working with Excel File:
1. Copy and paste .xlsx file in working directory.

2. Importing Data from .xlsx File:

> data<-read.xlsx('marks.xlsx',sheetlndex=1l)

> print (data)

Roll No Maths Stats
1 1 o6 T3
s s 43 55
3 3 35 S0
4 4 47 52
o o 55 75
& & 41 44
7 7 65 ]
& & ] 45
o o 72 77
10 10 44 Sl

3. Finding Standard Deviation, Variance & Co-Variance:

> # Finding Standard Deviation
> =zdidatatMaths)

[1] 11.587Z2&5

> =zdidataiStats)

[1] 1Z2.375&

> # Finding Variance

> war (datafMaths)

[1] 143.3444

> war (data$Stats)

[1] 153.15%5&

> # Finding Co-Variance

> cov(dataiMaths,dataliStats)
[1] 131.577%8
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4. Finding Standard Deviation, Variance & Co-Variance for given
X&y:

> R<-c(ll,23,34,39,41,46,57,69)
> yo-c(73,65,61,56,53,44,34,18)
> =2d(x)

[1] 18.Z6003

- =2d(v)

[1] 17.86457

- Tar (x)

[1] 333.4Z286

> var(y)

[1] 315.14Z29

> COVI(X,V)

[1] —-318.1429

5. Finding Standard Deviation, Variance & Co-Variance from
faithful Dataset:

> sd{faithfulferuptions)
[1] 1.141371

> sd{faithfuliwaiting)
[1] 13.554497

> wvar (faithful Seruptions)
[1] 1.302728

> var (faithfulSwaiting)
[1] 1&84.8233
> cov{faithfulferuptions, faithfuliwaiting)

[1] 13.97781
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PRACTICAL No. 6

FINDING SKEWNESS & KURTOSIS

OF EXCEL/.CSV DATA

AIM: Using R import the data from Excel/.CSV file and find skewness
and kutosis.

SOURCE CODE & OUTPUT:

e Working with Excel File:

1. Copy and paste .xlsx file in working directory.

2. Installing moments package:

» install.packages ("moments™)

3. Importing Data from .xlsx File:

read.xlsx ("marks.xlsx",

25
26

[ I =TT o TR LT O T T O T ¥ T Y
[E T ST N T ST B Y B B S

=] @ =]

> data <-
> print (data)
Eoll No Maths Stats

1 1 54
2 2 53
3 3 21
4 4 26
5 5 35
& & 89
7 7 54
B g 26
9 9 27
10 10 29
11 11 35
12 12 64
13 13 85
14 14 64
15 15 91

4. Finding Skewness and Kurtosis:

> library|{"moments™)

By onoo

> skewness|(datafMaths)

[1] 0.4714

073

> skewness|(dataiStats)

[1] 0.4840

T7

- kurtosis(dataiMaths)

[1] 1.8825

26

- kurtosis(dataiStats)

[1] 1.5920

91

sheetIndex = 1)
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5. Finding Skewness and Kurtosis for given x:

> ®<-c(l.25,3.15,2.27,3.16,1.56,1.85,2.99,3.36,2)
> skewness(x)

[1] —-0.1042163

- kurtosis (x)

[1] 1.482559

6. Finding Skewness and Kurtosis from faithful Dataset:

» skewness (faithfulSeruptions)
[1] -0.415841

» skewness (faithfulSwaiting)
[1] -0.4163188

> kurtosis (faithfulSeruptions)
[1] 1.4594

» kurtosis(faithfulSwaiting)
[1J 1.857369
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PRACTICAL No. 6
HYPOTHESIS TESTING

AIM: Perform hypothesis testing for the following:

Q.1 The mean breaking strength of cables produced by a manufacturer
have a mean of 1800 lb and a standard deviation of 100 Ib. A sample
of 50 cables is tested and it is found that the mean breaking strength
is 1780 lb. Test the hypothesis that the mean breaking strength of the
cables has decreased at 0.05 significance level.

= % Left Tail Prohklem

> # HO: muw=1800 ws Hl: mu<l300
> mu<-1300
> sigma<-100
n<—50
> xbar<-17380
> zlal<-({xbar-mu)/ (sigma/sgrt (n) )

[1] -1.414214

> alpha<-0.05

> zTab<-gnorm{l-alpha)
> print (zTab)

[1] 1.&644854

> if (abs (=zCal)<=Tab)

+ print ('Accept HO.')

+ print ({'Breaking strength is not decreased.')
+ lelse

+ print ('Eeject HO.')

+ print ('Breaking strength is decreased.')

[1] "Accept HO.W
[1] "Breaking strength is not decreased."
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Q.2 The mean breaking strength of cables produced by a manufacturer
have a mean of 1800 lb and a standard deviation of 100 lb. A sample
of 50 cables is tested and it is found that the mean breaking strength
is 1850 lb. Test the hypothesis that the mean breaking strength of the
cables has increased at 0.05 significance level.

- # Right Tail Problem
> # HO: mu=1800 w= Hl: mu>1300
> ma<-1800
> sigma<-100
n<—-50
> xbar<-1350
- zTeLT—the;—m:]E[sigmafsq:tinjj

[1] 3.535534
]_'H"Eh =0 .05

= zTeh' gqnor rf;—alphaj

> print (zTab)
[l] 1.644854
_fIZ al<zTakb)

+ print ('Accept H
+ print |{'Breaking strength is not increased.

+ lelse

+ print ('Reject HO

.1

Lt

+ r:i:tl',_eek ng strength is increased.')

[1] "Reject HO."

[1] "Breaking strength is increased.™

")
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0.3

> # Two Tailed Froblem

> # HO: muw=1300 ws H1l: mu!=1300
> mu<-1300
> sigma<-100
> n<-50
- ®xbar<-1730
J zTe'f—fxbe*—n:]f[signafsq:t[:]]

[l] -1. 414&14

> alpha<-0.

» zTab<- q"a'rf;—a;pha;E]
> print (zTab)

[l] 1.89599&4

_fleb=|z al)«<zTab)

print("Accept HO.'")

orint ("Breaking strength can't be increased.™)
lelse

print("Reject HO.")

orint { "Breaking strength can be increased.')

[1] "Accept HO.™
[1] "Breaking strength can't be increased.”™

The mean breaking strength of cables produced by a manufacturer
have a mean of 1800 lb and a standard deviation of 100 Ib. A sample
of 50 cables is tested and it is found that the mean breaking strength
is 1850 lb. Test the hypothesis that the mean breaking strength of the
cables has changed at 0.05 significance level.

CREATED BY: AJAY R. GUPTA
CONTACT: ajayg@sies.edu.in

Page 27



Q.4 The mean lifetime of electric light bulbs produced by a company has
in the past been 1120h with a standard deviation of 125h. A sample of
8 electric bulbs recently chosen from supply of newly produced bulb
showed a mean lifetime of 1030h. Test the hypothesis that the mean
lifetime of the bulb has not changed at 0.05 significance level.

- # Student t-Test
> # Two Tailed Proklem
> # HO: mu=1120 v= Hl: mu!=1120
> mua<-1120
» Sigma<-125%

> Xhar<-1030
> tlal<-(xbar-mu)/ (sigma/sqgrt (n-1))
> print(tCal)
[1] -1.504541
> alpha<-0.05
> df<-n-1
> tTab<-gt{l-alpha/2,df)
> print (tTab)
[1] 2.364624
- if(abs (tCal)<tTak)

+ print|'"Accept HO.'")

+ print{'Mean lifetime of the bulb has not changed.')
+ lelse

+ print({'Reject HOD.'")

+ print({'Mean lifetime of the bulb has changed.')

[1] "Accept HO."™
[lj "Mean lifetime of the bulk has not changed.”
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Q.5 The mean lifetime of electric light bulbs produced by a company has
in the past been 1120h with a standard deviation of 125h. A sample of
8 electric bulbs recently chosen from supply of newly produced bulb
showed a mean lifetime of 1030h. Test the hypothesis that the mean
lifetime of the bulb has decreased at 0.05 significance level.

> # Student t-Test

» % Left Tailed Proklem

> # HO: me=1120 ws Hl: mu<ll20
> ma<-1120

> gigma<-125

> Xbar<-1030
> tlal<- (xbar-mu)/ (zigma/=sqgrt (n-1))

> print (tlal)

[1] -1.504541

> alpha<-0.05%

= df<-n-1

» tTab<-gt (l-alpha,df)
> print (tTal)

[1] 1.85457%9

» if(abs(tCal)«<tTak)

+ print('Accept HO.')
+ print ('Mean lifetime of the bulb has not decreased.')
+ lelse

+ print ('Reject HO.')
print ('Mean lifetime of the bulb has decreased.')

[1] "Eeject HO."™
[1] "Mean lifetime of the bulbk has decreased.™
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Q.6 The mean lifetime of electric light bulbs produced by a company has
in the past been 1120h with a standard deviation of 125h. A sample of
8 electric bulbs recently chosen from supply of newly produced bulb
showed a mean lifetime of 1200h. Test the hypothesis that the mean
lifetime of the bulb has decreased at 0.05 significance level.

> # Student t-Test
> # Right Tailed Problem
> # HO: mu=1120 vs Hl: mu>1120
> mua<-1120
> Sigma<-125

» Xbar<-1200
> tlal<- (xbar-mu) / (sigma/sgrt (n-1))

[1] 1.653281

> alpha<-0.05

> df<-n-1

> tTab<-gt (l-alpha,df)
> print (tTal)

[1] 1.854579

> if(abs (tCal)<tTak)

+ print('Accept HO.'")

+ print('Mean lifetime of the bulb has not increased.')
+ lelse

+ print('REeject HO.'")

+ print('Mean lifetime of the bullb has increased.')

[1] "Accept HO."™
[1] "Mean lifetime of the bulb has not increased.”
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