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

‘Answer the following questi_bns; 1x4=4

O SPIRIRE T o2l 8

(@) What is the function of the print ()
function in R-programming ?

R-CaliS print () T & w2
(b) How do you create a vector in R?
R-(2aifSik® vector S R R {2

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

Data frame % R, C?FTF@T ol GRS
i @i 2

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

R-(2ABIK® GToT9 S99 A& (05! SAIE59
2R [ =2

Answer the following questions : 2x3=6
O AR T il ¢ '
(@) Explain how the = = Operator works.

= = Y9N0 WWWWWWI
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(b) What is the purpose of the help
function in R, and how do you use it to
get information about a specific
function?

R-(AINFIS help T Tom & wlis: 321
TRITS (P o) [T T M 9 (o
2 '

- (¢) Write the code to calculate a2+ 2b,

where a4(1 2,3), b=(2, 2, 2)

a2+2b %f%mm RJ ?F’G]%'Pﬂ TS
= (182X 3) b= (238050

Answer any two questions from the
following : 5x2=10

Wﬁmmmwm

(@) Explain the purpose of hist() function
in R and provide an example of its
usage.

R-(2liSliffk® hist() w#oR S 29&t <1
w9 2R IR 61 Trmel oz |

(b) Putthelistofvalues7,5,9,2,1,8,4,2 4 8
into a variable x.

() Sort the array x.
(i) Add the numbers in the array.
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()

()

7,5,9,2,1,8,4,2,4,8 TTNZ x50
TR |

() x-array (O Fo 341 |

(i) x-array (Ofe A FRAIEE st 541 |

Mention five data structures in R and
write the corresponding commands.

R-(2NaE 250! ©bt B0 S 5 e
TS TG o7l |
Cpnéider the table of dafa

o gl TSR0 IO Tl RS
IR SRS WNTONSTONES

Draw a scatter plot of the data points
(% Y)- .
UGB ©IfeTIce! [Reabat 51 ¢

il 24038 131012128
Y s SO IB SIS IOt (HILS.

WW(x,y)%ﬂ%ﬁ@ﬁ@@ﬂWW|
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4. Answer any three questions from the
following : : 10x3=30

o fRizcer fotas! el Ted el ¢

(@) Write an R-program to find—

(i) all odd numbers between 50 to
100;

(i) all numbers between 50 to 100
that are divisible by 3. = 5+5=10
() 50 Wi 100 T oot 24 FRCE! O
TR TS R- (AT fova |
(i) 50 F 100 ¥ fooge A 3 F ey
TRANCHT-SAET R-CANATCO! 720 |
(b) (i) Write a short note on R-studio.

() How can you create a factor
variable in R-programming, and
what is its significance in

- representing categorical data ?
T ' 5+5=10

(i) R-Studio T ToTS o1 B (B el |

(1) R-(Iafise @ emE factor variable
(TR bofee) 7R 1 21 o (e
Tiol @SRl <o TR wwg T
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(d)

et T
ULl s G
AR,
R
(e)

Write an R-program to calculate the
factorial of 100 using recursion.

Recursion (77RRf8) <28 SR 100 3 wfdes
ey [ R-eltaes! &5 |

Consider the table of data :

SIS0 2 12 g A6 s
i S8 19 05 8 5 109G 7

Compute a line of best fit for the data.

O] OIfeTRICE! {CbAT <541 8

g 1300 12 12178 6 s is M
& IE S eElE SaESl G 7

Toie @ ©oI PR best fit line [k
31| '

Draw a line chart for the data

26, B ML) BRI A

UMb 4060081110
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.
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- oeTS frll it e

DCRETV BN 3 (41985
UEE2T 4 6158510

TR Bib i S 1 TS Fize T2 el =,
Iy RE@ES “Line Chart Example” 3,
X9 (1T “Values of x7, Y-F (G
“Values of y” 27| 256G fawe st <1 |

- A teacher declares that the grades in

his class are normally distributed with
a mean of y=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 u= 80 ? Write
an R-program to test the hypothesis.
GG B (@Il T @ @ TS 4 ga-mal
AT (TR normally distribute (g, I
A% p=80. Random f&FA® AT 1 10
T QE-RER (TR (0% 81, 85, 70, 65,
81, 59, 90, 92, 95, 82 Mr¥sa wg TWE
(T MANG! u=80% F (AEe?
Hypothesis (W) (G <1 <919 a0
qo1 R-gita ot |
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: OPTIQN-‘B .
* Paper : MAT-SE-4024
(LaTeX and HTML)
1. Answer the followihg quesﬁons": 15<_4=4
| oeTs ARl emER T =i ¢
'(a) What is the full form of LaTex ?
LaTeX 3 vi“vff w1 e ’

~(b) .- What are the LaTex commands for ¢ and '

£ ?

Foie # I LaTexW@ﬁ e
(c): What type of language is HTML ?

HTML (5 (T oidl?

(d) What does the <br>add to your
' Webpage9

 <br> @O OIS Webpage \oﬁsasmmv

2. Answer the followmg questlons 2x3=6
o woTs Al eI TeI T 8 -

(a) Gwe the command to include the figure,
yﬁg Jjpg” in a LaTeX document,

<ol LaTeX SFADS “myfig jpg” fa ooge

PRt e fran |
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(b) Make the equation ZZ;JC =

(c)

n(n+1) o
2
LaTex.

Zk =1 . n(n+1) W‘Tcﬁ LaTeX \‘J” -

il

Give the output of the command - -

' \pshne(l 1) (5, 1) (1,4) (1, 1)
. m@ﬁawﬁ%@ﬁm

* \psline (1, 1) (5, 1) (1, 4)11, 1)

Answer the followmg questlons (any two)

5%2=10

- oS ﬁ?n P T ﬁm (ﬁzasrm 7or)
(@) Write a code in LaTeX for typesetting the

following expression :

\C5u] ﬁ’l‘l expression typesettlng W AR
LaTeX S 3 il ¢

a b
|d e f| -
P q
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(b)

(d)

Write the output of the following LaTeX
code : :

woe il LaTeX 3% Si65(5 il ¢
\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
\end {enumerate}

\end {document}

What is PSTricks in LaTeX ? Write the

use of the following commands :
\psset, \psline, \pscircle, \psclip
LaTeX © PSTricks {%? ©elo 3l TG
SIREERGRIE

\psset, \psline, \pscircle, \psclip

Write the full form of HTML. What are
the four basic elements which are

necessary in every HTML document ? -

HTML 3 55} (051 3141 | HTML w3
ATAIGHI BIAE o7 SoAwe s o
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Answer the following questions : (any three)

- ‘ 10x3=30
weTS Al SR Oes =1 ¢ (Repreal foio!) |
(@) () Write the LaTeX command for the

: following : :
SoTS MR ANE LaTeX Se Rl ¢
1+2=3 :

4+5+6=7+8
9+10+11+12=13+14+15

16+ 17+ 18+ 19+ 20=21 + 22 + 23 + 24

(i) (a+b)’ =(a+b)(a+b)
_:(a+b)a+(a+b)b
=d(a+b)+b(a+b)
=a? +ab + ba + b2
=a? +ab +ab + b2

=a? +2ab + b2

- (b) Plot y=sinx and y = cos x on the same

co-ordinate system, for 0 < x < 2. Show

the sine function as a solid curve and
the cosine function as a dotted curve.

AT RBIIE 2GS () < x < 27 W@y =sinx
O y = cos x S T | sine TS solid
curve WIS cosine FEP dotted curve(d

e |
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(c)

@

How to create arrays and multiline
expressmn in LaTeX ? Give example of

each in LaTeX . code as well as.

correspondlng outputs.

: LaTeX © arrays % multiline kﬂWﬁBﬂ
@t A IRT AR LaTeX w'oe dfedR

Wﬁﬁmwmrﬂ%wmwml
Check the mistakes in the following

~ LaTeX codes and correct them and -

produce the final output:

woT® fAal LaTeX asww%%mmm

| | CREARR o7 IR PR e Fefa < e,

\documentclass{artlcle}
' \txﬂe{leferentlabll;ty}
\begin{document} -
" \begin{frame}
\titlepage '
\begm{frame:1

 Let $f$ be a function defined .in a =

neighbourhood of a point x_{6}.

Then $ f $is dlfferentlable at x - {6} if the
‘limit exists : :

-\begin{equation*}

\lim_{x\rightarrow x { B}frac {flx) - ﬂx 9)} {x x_0}

~\end{frame}

\end{equation}
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(e) Write a programe in HTML to put an

image of a ' mathematical object on'your
webpage and describe the image.

(o webpage s s TET SR Lﬂﬂﬂ%\ﬁﬂiﬁ
HTML © <0t 2afs! ol o< =R 36661l =1 |

- Write the full form of HTTP and URL.

Make a Webpage by putting a link. =~
HTTP &= URL?W‘f?i’I%RH | a%r T?“l@ﬁﬁ

sﬂ’ﬁ‘l Webpage TSR |




OPTION - C
Paper : MAT-SE—-4034
( Boolean Algebra)
Give very short answer of the following :
, 1x4=4
wero WA Of® 53 U i ¢

(a) When an ordered set becomes a total
ordered set?

o TR RS o1 el o e =92
(b) Write th—e absorption law of lattice.
(EIoe GReba el i |
(c) Find the minimal and maximal

elements. of the order set
({23486 8121

((1,2,3,4,6, 8,12}, |) @ A2fooR
e SIS J2e (e 72 |

(d) Choose the correct answer

The Boolean expression A+ BC is
equivalent to

1 A'+B (A+Q
(i) (A+B) (A+CQ
(ii) (A +B) (A’+C)
(iv)] None of the above
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% GGl A6 T

oM I A+ BC 3 igen It =
) (A+B (A4+C)

(i) (A+B) (A+C)

(iii) (A + B) (A’ S E)

(iv) ST <bls T

Give answer of the following : 2%3=6

oS MAERT Tes a8

(a) Prove that every finite lattice is
bounded. s

o 1 (@ Aot R @y RaT |

(b) Draw the Hasse diagram for the lattice
({1: 3,6,12, 24}: I): where ‘I ’ stands for:
divisibility. :

({1, 3,6, 12,24}, |) GIv= (=T ok <,
TS ‘|’ @ Reoreye! @ |

(c) Draw a diagram for the Boolean

expression (x+y+2z (xy+ x'z).

"R (x+ y+ 2) (xy + x'2) < oaE 2w
sl
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Give answer of the following : (any two)

ox2=10

oo MAARA e e

(@)

(b)

(c).

- Let L be a bounded distributivé lattice.

Show that the complement of L if exists,
is unique. i

L o1 37ifre {94 (1fbw) 2 L 3 o fro =,
(S (@ B oS |

B is Boolean algebra containing 0 and -

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

0 S 1 I B «bl IR oSl | (et @
S=1{0, 1} (6! B I 90! Q¥-9=15@! |
[etWAE 2RSS X610 S5 30} 'and
consider the order relation ‘<’ of
divisibility on A. Let B= P(S), the power
set of S, where S={a, b, ¢} be the
ordered set with order relation ’, Show
that (4, <) and (B, ¢ are isomorphic.

A={1,2,3,5,6, 10, 15, 30} 5! 722 o=
AR IO < 21 Referom @ @3 s7si |
B=P(8) 2 STr0 K2, 3% S= (g b, c}
T T G G el ( gyt (@

(4, 9) W= (B, o) Wiz =i =

3 (Sem-4/CBCS) MAT SE 1/2/3/G 16

(d) Define dual of a lattice. Show that dual

of a lattice is again a lattice. 1+4=5

(=TbR GBF GrEeR Hew! fidl | orRiel (@ @R

' 90N OTRE 7F @B (+5E =9 |

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

10x3=30

(@ () Use Karnaugh maps to find a

minimal form for the following
Boolean function : 3

Wmﬂawwqﬁﬂmm
o erom <=1 ¢

E(x, y)=xy + xy'

([i) Show that set of logic gates (AND,
NOT) is functionally complete. 3
CTY&91 @ &1fers (a5 (AND, NOT) -
9 |

(@) Construct a logic circuit
corresponding to the Boolean
function f(x,y,2)=xyz+xyz .

Also simplify and draw a simpler
logic circuit. 2+2=4

O RN TR AR Tt Sy
R O T T O T I S

f(%y, 2)=xyz + xy'z
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®) ()
(i)
© @
(i)

For any Boolean algebra B, show
that :

(a+ b){b+c)(c+a)=ab+ bc+ ca
for all elements a, b, ¢ of B. S

TS I <1 FERA T B

- RFEIER T @, b, ¢ 9 AE

(a+b)(b+¢)(c+a):ab+bc+éa

State and prove the De Morgan’s

laws in Boolean algebra. )
e e & w5fR faw R er

e <l |

Express xy'+y(x' +'z) in DNF in
the variables present. 5

Xy +y(x'+2z) T o® B 5 @A

DNF © &< <5 |

Express (x+y'+z)(xy+xZz) in
CNF in the variables pfesent. O
(x+Y +2) (xy+x2z) T I o7 bor
(99 CNF © &% <1 |
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(@)

(e)

Define a complemented lattice. Give an
example of a complemented lattice.

Show that two bounded lattices L and
M are complemented if and only if L x M
is complemented. 1+1+8=10

5t RGN @b e 1 ©F @bl Siesel
| orgedl @ 7o Al @ ve L 9 M
SRR = AW SR IR L x M F2eon
| '

Show that the mapping f:B— P(4)is
an isomorphism where B is a Boolean

Algebra, P(A) is the power set of the

set A of atoms and FG) = e a a, |

where x =aq, +a, +...+a, is the unique

representation of qe A as a.sum of

~ atoms,

(4@l @ f: B— P(A) T Ol
SRR SERES =, T© B @bl IFEN GETEEl,
P(A) 26 A 3 q[© WS IS

ifi(bd)— [al, a2,;.., a”] Te

X=0 +0y+...4+0, T ge A < S2OR
P | :
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(1 (i) Define a modular lattice. Give an
" example of modular lattice. Show . .
that dual of a modular lattice is -
modular. - 1+1+43=5

B! TG (bR et | ©i <ol Trieet
RPN . ﬁmmﬂwmmwﬁﬁ@w
B T <1 G (EAfR 1

(ii) - Show that Nx IV is a modular
~ lattice where N is a lattice under
the relatlon : S

R @ Nx N aﬂﬁw iR =,
TS N 2 < T N9 6! (&lowl
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