/MATHEMATICS

¥ (Skﬂl Enhancement Course)

Answer the Questions from any one Option.

OPTION -A '
( R-Programming )
Paper : MAT-SE-4014
. OPTION -B
(LaTeX and HTML)
Paper : MAT-SE-4024
OPTION-C
( Boolean Algebra)
Paper : MAT-SE-4034 .
Full Marks : 50
Time : Two hours

The figures in the margin indicate
Sull marks for the questions.

Answer either in English or in Assamese.
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"~ OPTION-A
( R-Programming
Paper : MAT- SE 40 14

. Answer the followmg questlons
ol smm e Frar s

(@) What is the fu

function in R—programrmng? e

R-(121f%® print (). 71 & e
How do you Create a vector in R?
R-cenafise vector corine iR sk AR

{c) To create 4 data
is to be used ?

: -

frame, wh1ch function

Data frame R =R,
iy Gﬁﬂzﬁt T W |
(d) Which o
perator
Wise mulnphcatloli 11:18(;;1? for clement:
‘R—cenmﬁ"s G- CPICH! W.
@‘Fﬁ .

TR | [ m o
Answer the followmg quesuons 2x3=6
O IR e faya s )
(a) Explain how the = = operator works.

s ORI 8 7 e
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1x4=4

nctlon of the prmt()v.

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

R-(NafKS help TR Sy & AR TR
TS (FEE o1 ReT T A O (o
ﬂm? ' . .

(c) Write the code to calculate a2+ 2b,
where a=(1,2,3), b=(2,2,2).
a2 + 2b TRIeAR RI F'C o, T
a= (123),b (2,2,2)1

Answer any two questlons from the
following: - 5x2=10

S ﬁmmzwmwm

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

R-coNafics hist() FEH0R SO 3 ==
% 3WF YR 01 Twimd el |

(b) Putthehstofvahies7 509, 2 1, 8 4,2,4,8
into avanablex.

(i) Sort the array X.
_ (ii) Add the numbers in the array.
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(c)

@)

h ',7:'5’ 9: 2’ 1: 8, 4, '2’ 4’ 8 W x'w.
I |

() x-array Cfv‘ﬁ? @i 31
() x-array Gt S 4 AR @l T

Mention five data structures in R and
“write the correspondmg commands

W‘W ﬁ‘inl ,
Consider the table of data

X :2 8 1310 12 12 g8 -
Y416 18'13 19 16 8

Draw a scatter plot of the data pomts
(% y).

x:2 8 1310 12 12 g
y : 416 18 13 19 16 8

Eﬁtﬁm‘(x,y).ﬁtﬂﬁﬁ@ﬁ@mWWI
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4.
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Answer any three questions from the

following :

oo Rt o et Tew vt 3

10x3=30

(a) Write an R-program to find—

(b)

()

(i)

0
(i) |

all odd numbers between 50 to

- 100;

all numbers between 50 to 100
that are divisible by 3. 5+5=10
50 & 100 < fooas 43t Al SN
Ryl ST R-ceNamst

50 W% 100 ¥ fooTs 4@ 3 @ Rew
AN e R- el &)
Write 'a short note on R-svtudi.o.'

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

representing categorical data?

5+5=10
R- Studlo a%vﬁ— ﬂ%isq Gt femat
R-Lﬁfﬂﬁ% (FMA factor varlable

(Tt 5o S TR AR O (afe e

bt 2P TS T oY e
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() Write an R—program to calculate the
factorial of 100 using recursior.

Recursion (%) I 3R 1003 \"‘BﬁW
AT s R- SICANC! fo7al |

(d) Consider the table of data

:28131012128165514
3:41618131916851967

: Cdmpute a’line of best fit for the data.

o SIRRAIC! st 2 2

$2.8 1310 12 12 8 16 5 5 14
.y':416181319168 5 19 6 7

::7— < o Eﬁﬁ W‘T best fit 11ne ﬁfam

(e) Draw a line chart for the 'data

x 1 2 3 4 5
Yy : 2 46 8 10

with blue as the colof of th
: eli
title as “Line Chart Ex " main

‘ ample”, x-
label as ‘Values of x” y—a;s lalf)ce?)'::
“Values of y”, Also add gr1d to the plot.
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oo At SR R

x: 12345
y : 246 810

=1 BfF bt R < T AE R e

‘ 3 PR “Line Chart Example” &,
X% (FRE “Values of x”, y-rF (FI(3&

“Values of y” | #50re fAve @St ==

A teacher declares that the. grades in
his class are normally distributed with
a mean of u=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.

g A (ARl IR (@ aFfe o BE-Ral
e (4CR normally distribute g, IR
5 1 =80. Random @ifFars LM = 10
T YO-PER (ST (% 81, 85, 70, 65,
81, 59, 90, 92, 95, 82 Fw<am v& WH
A NG FAAMBI u=80T (3 (ICAN?
Hypothesis (SeF) (51 #<TH =R W‘I

o éﬁ"t R-=ias &)
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: _ Answer the following questions :

OPTION - B
Paper : MAT-SE-4024

(LaTeX and HTML)

©oTS Al PRI e 9

(@)

i (B)

()

@

~ Answer the followmg questions :

" Webpage ?

What is the full form of LaTex ?
-LaTexawcfwﬁw L

- What are the LaTex commands for ¢ and

v¢’)

¢S % IR LaTeX Fetm 2
What type of language is HTML ?
HTML (A QS ©igl?

What does the: <br> add to your

<br> @ C"Nﬁ Webpage © & 31w 7 2

2x3=6

Wﬁmm«%@aw<’

(@)

lee the command to include the ﬁgufe,
“myfig Jpg”in a LaTeX document..

Q‘T’T LaTeX maﬁ— myfig »
Jpg fB?r LS -
35@?125[ I |
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- 1x4=4

()

(c)

n(n+1)

Make the equatioh ~Z:=lk =——5 — in
" LaTex.
S k= ”(_”“) AL LaTeX ©
HACS |

Give the output of the command

\pshne(l 1) (1) 1,4 1)

------

m@m w%%ziﬁ ﬁzn

\Psllne (1, 1).(5, 1) (1,4) (1, 1)

Answer the following questlons (any two)

5x2=10

TS ﬁm PITAIE TR o (Riezeat EE-‘I)
(a) Writea code in LaTeX for typesetting the
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. following expressioh :

N i@t expression typesetting TR AR
LaTeX © 3G foraii 8 S

-abc'
1d e f

q r|.
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(b) - Write the output of the following LaTeX

code : .
TS il LaTeX 361 @i5off fim ¢
7 \do;:umentclass {article}
~ \title My Document}
\author {A Student}
\date {Januaryi, 2023}
\begin {enumerate}

\item Here is soriie\text bf {bold faced) text -
\item Here is some\emph {emphasized) text -

\end {enumerate}
\end {document}

(c) What is PSTricks in LaTeX ? Write the
. use of the following commands -

\psset, \psline, \pscircle, \psclip
LaTeX ® PSTricks &2 et fomt wterars
~ \psset, \péline, \pscircle, \psclip |

(d) - Write the full form of HTML, What are
~ the four basic elements which are

. hecessary in every HTML document? -

- HTML 3 37} oitht Bl | ML TS
. CIIGT 55! S ot 5 R
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’ ing questions : (any three)
4. Answer the followmg 9 10x3=30

T i i e < 3 (Rt DY) -

(@) (i) Write the LaTeX command for the
following :
woTe RANRIRT AW LaTeX TSR ¢

1+2=3 |
4+5+6=7+8
9+10+11+12=13+14+15
16+ 17+ 18+ 19+20=21 +22'+23+‘24A

‘(i) (a+b)’=(a+b)(a+Db)
| —(a+b)a+(a+b)b
=a(a+b)+b(a+b) .
=a?+ab+ba+b?
=a? +ab+ab +b?
=a? +2ab +b?
(b) Piét y = sinx and y='cos x on th¢ same
co-ordinate system, for 0 < x <27 . Show

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

G BT /GO 0 < x < 27 AR y=-sinx
9% y = cos x TRIA | sine TF  solid
curve % cosine TS dotted curve@

rysai |l
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() 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 93CeEA

@ R 3 AMR? LaTeX wos o

mqﬁmmamammwﬁw
(d) Check the mistakes in the following
' LaTeX codes .and correct them and
produce the finial outpuyt : , ,
w76 Al LaTeX o TR Senaat s
e % IR PR ATHof5 Fefe w91 ¢
\documentclass{article}
\title{Differentiability}
_ \begin{document}
\begin{frame}
\titlepage
\begin{frame} ,
. Let $f% be a function defined in a
neighbourhood of a point x_{9).
Then $f$is differentiable at x_{6} if the
limit exists : _
\beginfequation#) :
Mim_{e\ightarrow x {0 Jfrac( iy - . g - x.0)
\end{frame} ' '
\end{equation}
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» i ‘TML to put an
ite a programe in H .
“ X:;ge ofI; mathematical Ol?_]CCt on your .
webpage and describe the image.

coiig webpéée S sififes g =R *2;?%"%?351
| HTML ® Bt it B o 2R 3

() Write the full form of HTTP and URL.
Make a:Webpage by putting a linx.

HTTP @ URL 3374 o %mr @1 SR
| &5 Webpage W 3|
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1.

OPTION - C
Paper : MAT-SE-4034
( Boolean Algebra )

Give very short' answer of the following :

(a) When an ordered

(b)

(C)

(d)

1x4=4

set becomes a total
ordered set ? :

o P e D1 Foiof 2 fires sreafs w2
Write the absorption law of lattice,

Find the minimaj and max.imal
elements of the order set
(1,2,3,4,6,8,12),)).

fon wim zew o By
Choose the correct answer

The Boolean €Xpression A+ BC is
equivalent to ‘

1,2,3,4,6,8, 12}, |) hm s

) @+B @a+q

@) (A+B) (A+q
(iii) (A + B) (A’ +C)
iv) None 'Of the above
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oy TEIo! A
Fora AR A+ .‘BC 3 ey I =
G @B @O
i) (a+B (4+C)
i) (AYBA+ ©
(iv) AR <18

A ing:  2x3=6
9. - Give answer of the following: x.
woTe fRalaRe Ted famt 8 o
(a) Prbve that every finite latti
a 4 ‘
bounded.

s 71 (3 2ffoeDt e @b AR |

| . i for the lattice
Hasse diagram ’
v ](?i”a‘:;" ghelz 243,|), where ‘|’ stands for
- divisibility. o
L Wom W,'.
(@, 3,6, 12, 24), |) 0 (TpA K
Te °|’ 9 Reege @A |
. Draw a diagram for the} ])309 ean
“ éxpression (x+yt z)" (xy + x'2).

FrERIAR (x+y+2) (’“J+’C'z-)zﬁ&ra3@‘t
T : )
‘ Contd.
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Gwe answer of the following : fany two)

5x2=10

(@)

(b)

~consider the order

L . .
t L be a bounded distributive lattice.

Show that th
s i e complemept of L if QxistS,
Lqﬁ - S T ."." ?TZ_
e Rioaet @1 % L 3 75 o =
(RS @ R RSy = )
Bi

1s Boolean algebra containing 0 and

1. Showthat §= i '
of B {0,-1} Is a sub-algebra

.omlquﬁﬁiﬁmamim@m

s={o,'1; @Baammﬂw:al

L =
et A={1,2, 3,5,6, 10, 15, 30} and

onside relati ‘<’
divisibility on A. Let B = P(S) 121f11e’psow:;f
B ? r

set of S, where S=
» Wi ={a, b, c} b
;);d:red set with order relation }‘c’. eSff:)I;
at (A, ) and.r(B, C) are isom;rphic

? Sy Vy W, L, ’ > L‘]BI 3] 5‘ W'@

B=P(8) 24 S3 91 seefs. g

R, I8 S =

i ) {a, b,
N s C"’"W%@ﬁam@%lmwg
(4,2) 9% (B, ¢) Wity swafims =7
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R Rersror ¢ T ToRE |
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(d) Define duél of a lattice. Show.that dual .

of a lattice is again a lattice. = 1+4=5
(iR <Bi TEEE v | orged @ bR
B TR AR <Ol (@R R |

4. Give answer of the‘ following : {aﬁy three)

10x3=30

.t
Rl

minimal form for the following
Boolean function : ‘ 3

T R LTS Ood TR TN
E(x, y)=xy +x
(@) "Show that set of logic gates (AND,
NOT) is functionally complete. 3.
(4eal (@ A o (AND, NOT) T ‘
el B
(iii) Construct a logic = circuit
corresponding to the Boolean .
function f(x ¥, 2)=xyz+xyz.
Also simplify and draw a simpler
logic circuit. 2+2=4"

R O T T I T TN SH 8

f(xy 2) =0z + XYz

(@) (i) Use Karnaugh maps to find a
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b) ()

@

¢

| (ii)‘

For any Boolean algebra B, show
that .

(a+b)(b+c)(c+a)=ab+bc+ ca
for all elements q, b, ¢ of B. S
(SN @ Bt Femm el B
TR G a, b, ¢ I AR

_(a+ b)(b +c)(e +a)=ab+bc+ca .

State and prove the De Morgan’sl

~ laws in Boolean algebra S
Wi R B oR
TN ] -t a

Express xy'+y(x’ +2) in.DNF in |

the variables ;;resent. 5

Xy +y(x'+2z) T o R v caﬁa

DNF © 3% 51

Express " (x+y + z) (xy + Xz) in

CNF in .the variables present. S

(x+y'+Z)(xy+x'z). T OIS A 5EE
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(d) Define a compléemented lattice. Give an

()
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| f~(x)=[a1,a2,.‘..,an] 7O .

example. of a complemented lattice.
Show that two bounded lattices L and
M are complemented if and only if Lx M
is complemented.-

5 <P o T i o 4 e

i) orgedt 3 g S oR L R M ‘i
P 2 o 3 L x M

Ul

Show that the mapping f:B— P(A)is
an isomorphism where B is a Boolean
Algebra, P(A) is the power set of the
set A-of atoms and f(x) =[ay, ag,.-+ a,]
where x =g, +a; + ..+ a, is-the unique
representation of acA as a sum of
atoms. ' . '

et 1 1B P(A) TS B

et T B «b JFE G,

P(A) -{-G-.{AQ‘EIT@W{'Q‘K‘_’W'

xX=0 +aé+.-.+an iaﬂ aE‘A 1
|‘ . .'
* Contd.
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1+1+8=10 "

p



-]

)

Define a modular lattice. Give an
example of modular lattice. Show
that dual of a modular lattice is
modular. o 141+3=5

4Bt TG (I ! 7 | o Bt el

- i) el @ @B TR (fbeR Wi

i)

I Bt TG (AT = |

Show that Nx N is a modular
lattice where N is a lattice under
the relation <. 5

OSA @ Nx N &bl TgaR @R =,

TS N & < &% 7953 <O} @07l
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