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OPTION -A
( R-Programming )
Paper : MAT-SE-4014

Answer the following questions : I s =]

O ST es Bt e

{a) What is the function of the print ()
function in R-programming ?
R-(2afig® print () FoE & S92

(b) How do jou create a vector in R?
R-(&iaNfe® vector (FE JfE S siif -

(c) To create a data frame, which functlon
is to be used?

Data frame 3% SRS, (GO o7 JRRA
TR @R

(d) Which operator is used for element—
wise multiplication in R?

R-elialifsiee GTIe @oms A (06! Ervnzaﬁa
(IR F9 2|2

Answer the following questions : 2x3=6
OO IR e i ¢
- {a) Explain how the = = operator works.

= GAIEGS (SEWE TN BE IR 49 |
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(b) What is the purpose of the }%elp
function in R, and how do you use it to
get information about a specific
function ?

| R-caisifics help WW%WW-
HET® (AT ol e Toe <@ 9 el
qH?

(c) Write the code to calculate a?+ 2b,
whetelo- (129 b7 2.2

@ + 2b TfHeam R FT foral, T
a=(l.2,3), b~2,2 2]
Answer any two questions from the
following : 5x2=10
woRk faeeTa 75! e Ted ol ¢

(a) Explain the purpose of hist() functipn
in R and provide an example of its

usage. ‘ .
R-(2iifSe® hist() TERGRA Some) I
e T LY A6l TR R

(b) Put thelist of values 7,5, 9; 2, 1, 8, 4, 2, 4, 8

into a variable x.
i} * Sort the array :
(ii) Add the numbers in the array.
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(c)

(c)

7,592,1,8,4,2,4,8 TR X-DEIROS

=0 |
(i) x-array (BRF TS 54 |
(i) x-array (51 2= FRANE@E @9 51 |

Mention five data structures in R and

write the corresponding commands.

R-(ialifia sAi55r Oibt Beev Tead < o

Consider the table of data

w0 Le e g o G
Y Al is e 0 e &

Draw a scatter plot of the data points
(5 y).

o OifeTRICo! fREpel 541 ¢
Al Bl e )
y':416 18 Loiig Qg

ol &KewE (x, y)?nﬂ@ﬁ@ﬂ%‘ (572 e 31 |
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Answer any three questlons from the.
following :

10x3=30

—cﬁﬁmmrﬁﬁﬁrm%:@%w

(a) Write an R-program @ i -

(b)
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()

(1)

()

(@

(@)

¥

(i)
 (Teoinss 5o HR 7R AR e (g

all odd numbers between 50 to

100;

éll numbers between 50 to 100
that are divisible by 3. 5+5=10

50 iR 100 I F5eS Al FEE g
SRyl Tlenedid R-(2ISSe! Bral |

50 % 100 9 foete ol 3 @ Rere
IR SReTT R-(AISFIO! o741 |
Write a short note on R-studio.

How can you create a factor
variable in R-programming, and
what isits sisnificance 1n

_representmg categorical data ?

5+5=10
R-Studio 3 TS @51 53 (B Rl |

R-(2aiffe® EWE factor variable
it Ao F9re 2aR weyg e

Cc_mt'd.




(c) Write an R-program to calculate the

factorial of 100 using recursion.

Recursion (79[6) <219 3 100 7 wides

g 9" R-2rawent i

(d) Consider the table of data:

Doe o dp iz pieEly 5 A
Ao s 1319 16 8 be o 6 7

2
4

(e)

Compute a line of best fit for the data.
woTq OlferpiCh] fReapal <=1 ¢

S 0 1D DR EG 5.514

ic 2 03 10 6 5719 6 7

Toge Al i FISCel best fit line e
1|

Draw a line chart for the data

BB s
y.. 2 4 6 210

with blue as the color of the line, main
title as “Line Chart Example”, x-axis
label as “Values of x”, y-axis label as
“Values of y”. Also add grid to the plot.

WWW Gkl

b O SR S
y:246.8710

STi%T BI5GBl o i S s R AL R,
27 MR “Line Chart Example” 2T,
9P @S “Values of x7, y-=r= (F1CET
“Values of y” | 2Goe fawe e T

A teacher declares that the grades in
his class are normally distributed with
a mean of (i=80. The grades of 10
randomly selected students are 81, 85,
70, 65, 81, 59, 90, 92, 95, 82. Is the
teacher correct or is the mean
something different from p =80 ? Write
an R-program to test the hypothesis.

e TG Ol A (@ (ETS 2 2E-Ral
e (A% normally distribute (0% T
5% p=80. Random e QTQIEI 4 10
o Wa-gaiE (AR (27 81, 85, 70, 65,
81, 59, 90, 92, 95, 82 MFFTER W&
(@ o ALYIH! p=80T (F (JC?
Hypothesis (SWI=) (Gl 29T 9 IR
@Bl R-eita fe7al|
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OPTION - B
Paper: : MAT—SE—4024.
(LaTeX and HTML)

1. Answer the following questions: 1x4=4
TS i eI T 0 ¢
(a) What is the full form of LaTex ?
LaTeX 9 7~ | {52

(b) What are the LaTex commands for ¢ and
R ey :

EqF # M LaTeX FSER 52
(c) What type of language is HTML ?
HTML (G 49619 Sl ?

(d) What does the <br>add to your
. Webpage ?

<br> @ (SN Webpage © & S5 1 2

2. Answer the following questions : 2x3=6
©eTe firal eiEies el 9 ¢

(a) Give the command to include the figure,
“myfig.jpg” in a LaTeX document.

@bl LaTeX GFITS “myfig.jpg” Ba svge
Si<ace Fe |
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(b)

_.n‘(nl,+1) ,

Make the equation Y, k= i
LaTex. ;

ik =n—(712—+1l FRFAG! LaTeX ©
ACSTAN | ) |
Give the output of the command

\psline (1, 1) (5, 1) (1, 4) (1, 1)
Tl ITHof fa 3

\psline (1, 1) (5, 1} (2, 4¥(L, 1

Answer the following questions : (any two)

W@W%@ﬁm(ﬁmmgﬁ)

5210

(a) Write a code in LaTeX for typesetting the

following expression :
weTw il expression typesetting N M
LaTeX © 3G &l ¢

a b cw
el e f
b a )
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(b) Write the output of the followmg LaTeX
code :

TS 7l LaTeX 53 o fral ¢
\documentclass {article}
\title {My Document} ‘,
\author {A Student}
\date {Januaryl, 2023}
\begin {enumerate}
\item Here is some\text bf {bold faced} text
\item Here is some\emph {emphasized) text 1
. \end {enumerate}
\end {document}

What is PSTricks in LaTeX ? Write the L
use of the following commands :

(c)

\psset, \psline, \pscircle, \psclip *

' LaTeX © PSTricks & ¢ oe® ﬁm FANSTART
R ot 8

\psset, \psline, \pséircle,. \psclip

Write the full form of HTML. What are
the four basic elements which are
- necessary in every HTML document ?

HTML I 5§ S(th] &141 | HTML Sge7o®
G BI5! To1 Tolmie & R

(@
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4,
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e R

Answer the following questions : (any three)

10x8=80
o7 Tl eiAlE Ses < ¢ (R fofant)
(@) (] = Write the LaTeX command for the
following :
oot MAMART AE LaTeX ez & ¢
1+2=3

4+5+6=T7+8
9+10+11+12=13+14+15
16+ 17+ 18+ 19+20 =21 +22 + 23 + 24

=(a+b)(a+b)
=(a+b)a+(a+b)b
=a(a+b)+b(a+hb)
=a’+ab+ba+b? .
=a2—:~ab+ab+b_2_

= a? +:2ab+b2 i

(i) (a+b)

Plot y = sin x and y = cos x on the same
co-ordinate system, for Q < x < 27 . Show
the sine function as a solid curve and
the cosine function as a dotted curve.

xﬂﬁﬂm%%%@ 0<x< 27 W@ y=sinx
Y% y = cos x T | sine TS solid
curve W% cosine TFE dotted curve(d
vyedt |

(b)
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(9

How to create arrays and multiline

expression in LaTeX ? Give example of

each in LaTeX code as well as
corresponding outputs.

LaTeX © arrays S< multiline G35
&S B A #iff? LaTeX Foo 2AfSGR

- Tzl R i wieice AR @SR |

(d)

Cheek the niistakes in the following *

LaTeX codes and correct them and

produce the final output :

w1 al LaTeX O399 ToEE Sened! oI

GRS W <Ple 2Pt o[ ey 51 ¢
\documentclass{article}
\title{Differentiability}
\begin{document} .
\begin{frame}
\titlepage
\ begin{frame}

Let $f$ be a function defined in a

neighbourhood of a point x_{6}.

Then $ f$ is differentiable at x_{0} if the

limit exists : ' :

\begin{equation®}

\lim_{x\rightarrow x {0 }ifrac{ f{x) - f(x_0)} x- x_8}

\end{frame} ‘

\end{equation} .

(€)

Write a programe in HTML to put an
image of a mathematical object on your
webpage and describe the image.

(oI webpage © 9l1fafess s BfF @ SR |
HTML © 95 2ty &1 =i 2=RE 39091 <51 |

Write thé full form of HTTP and URL.
Make a Webpage by putting a link.

HTTP % URL 9 57~ <t o1t | <51 figen
<Gl Webpage (OTF 3 |
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3. Give answer of the following : (any two)
: 5%2=10

(@) Let L be a bounded distributive lattice.
Show that the complement of L if exists,
is unique.

L <451 7S froeet by 3 L7 4 o =,

(edl (T % Sfasid & |

(b) B is Boolean algebra containing O and

1. Show that S={0, 1} is a sub-algebra |

of B

0 9% 1 & B 96! I GoT0eal | (redt @
S=1{0, 1} (6l B9 95l g9-«eiedl = |

©f let A=l 0 3.5 6,10 15 20} ahd
consider the order relation ‘<’ of
divisibility on A. Let B = P(S), the power
set . of S, where S=lash e’ be the
ordered set with order relation ‘<’. Show
that (4, ) and (B, ¢) are isomorphic,
A={1,2,3,5,6, 10, 15, 30} 95! 73f© =%
B OB < T ReSToN @& T 793 |
B=P(S) T ST 9% 72fS, % S={q, b, c}
T ‘2 T AR G TP A | (e (T
(4, <) OI=: (B, ) B2 REE = |
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(d) Define dual of a lattice. Show that dual

of a lattice is again a lattice. 1+4=5
(0T €O BrEeE kel Wl | oryedl (@ (iR
@O TEE 7R 9Bl @R = | -

4. Give answer of the following: (any three)

(@)

10x3=30
(i) Use Karnaugh maps to find a

minimal form for the following
Boolean function : 3

FETF (99 TS S9N TR
- o g w9 ¢

E(x, y)=xy + xy'

(i) Show that set of logic gates (AND,
NOT) is functionally complete. 3
oreq1 (@ % (95 (AND, NOT) T
5ol | .

() Consiructiia: Clogic | clrcLlt
corresponding to the Boolean

. tunetion | flxey, 2)- xyz+ gz

Also simplify and draw a simpler
logic circuit. A 2edl

TR TR TR AN FCe <SS
IR O FTET T I TG IO 100! S
il
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(B) © (i) For any Boolean algebra B, show

that

(atb)(b+c)(c+ta=ab+bctca

for all elements a, b, c of B. 5

(el @ <ol gERE el B T

FHEEE G @, b, ¢ I A

(a+b)(b+c)(c~+a):ab+bc_+ca

(cl)

Define a complemented lattice. Give an
example of a complemented lattice.
Show that fwo bounded lattices L and
M are complemented if and only if Lx M
is complemented. 1+1+8=10

51 RIS e sicE o <ol Tz
foml | (4ol @ 7o) WS (@07 L Wie M
RoTCow = A S AeE L x M SRehw
23|

Show that the mapping f:B—>P(4)is

(ii) State and prove the De Morgan’s ()
laws in Boolean algebra. = an isomorphism where B is a Boolean
o R ofer B B o Algebra, P(A) is the power set of the
ATl =511 | ‘ set A of atoms and f(x)= [al,'ag,..., a,|
: where 'x = @, + d, +...+a, 1s the unique
leli @) Express xy +y(x' +2) in DNF in e i -

(1)

the variables present. <5
xy' +y(x +z) T OS AP HTE @SS
DNF © &3 391

Express (x+y +2)(xy+x2) in

CNF in the variables present. 5
(x+Y +2)(xy+x2z) T OO A HeT®
@FE CNF © &l 341 |

représe—ntation of e A as a sum of
atoms. '
@edl @ f: B —>P(A) T <01

SRR SRS @, T B {6l T Geeed],
P(A) 241 A 3 e 7S U

Fx) =@, agoen @] TS |
Xx=0,+0y+...+0, T ge A ERCIEISIE
el | ‘

Contd.
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(f) () Define a modular lattice. Give an
: example of modular lattice. Show
that dual of a modular lattice is
modular. Itl+3=5

GBI TGS Wﬁ@ﬂi@ﬁl@%ﬂﬁwﬁf
&l | (rgedl (@ GOl TTAR (EIvE BEE
SICE G5 TP (@D = |

(i) Show that Nx N is a modular
: lattice where N is a lattice under
the relation <. S

(RSA @ Nx N <l TGTR T =,
T N o < & 7999 61 @03
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