~

Total number of pnnted pages—20
) 3(Sem—4/CBCS) MAT SE 1/2/3 -
'J 2024

l MATHEMATICS
(Sk111 -Enhancement Course)
Answer the Questlons from any one Optlon. v

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

T OPTION B
( 'LaTeX and HTML )
" Paper : 'MAT-SE- 4024

OPTION C.
(Boolean Algebra )
Paper : MAT-SE- 4034'
Full Marks 50
Tlme : Two ‘hours

The ﬁgures in the margin indicate
Jull marks for the questions '

Answer either in Enghsh or in Assamese

Contd.



OPTION-A"
- ( R-Programming )

" Paper : MAT-SE-4014

e.

1. Answer the following Ques’éions:

WW%@W

1x4=4

(a) .What is the ‘functlon of the prmt()’-

function in ‘R-programming ? ‘
R-(2aifi® print () TS & e
(b) How do you create a. vector in R?

R-celralifies vector @ A IR AR

(c) To create a data frame, ‘which function. .

is to be used'r’

' Data frame vj@asﬁa%ﬁ @mﬁrww-

A wfARe

(d) Which operator is used for element--

wise multiplication in R?
. R-(eiiifiics G @eRd T ! AT
IR FTANA?
2. Answer the followmgl questiohs; '
(a) Explam how the =
== wn@%a (AT I 1t all

= operator works.
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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 spec1flc
function ? '

- R-(eNaiifiice help WW%WW\ - :

Wmtﬂ%‘tﬁmwmeﬁn ol
Qe

(c) .Write -the code to. calcuiate a2+ 2_79,-
] .:where a=(1,2 3), b=(2,2,2). .

. a2+2b%fc‘a\eaw Raas’eﬁm R
a= (1 2 3), b

=(2,2, 2)|
- 3. Answer any two quest10ns from the .
following : - ' 5x2= 10
| el ﬁmmgﬁrmwm |

(@) EXplam the purpose of hist() ‘function
in R and provide an example of its °
usage. - '

R-elaifRS hist() W?@ﬁ - Eo ?ﬁT
wi% T IR <GB T | '

(b) Put the list of values 7, 5, 9, 2, 1,8,4,24, 8
' into a variable x. .o

() . 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 TPHR x5aMBS

| -
(i) . '—array- m@ﬁ@?ﬁﬂ
(i) x-array m—wwwmﬂwﬁ

Mention _five data structures in R and -

write the correspondmg commands

R—czimrﬁl*’a WWWWWW

@ c

Consider the table of data

x : 2 & 1310 12 12 8
y:416181319168

, braw a scatter plot of the data points .

¥

(x, Yl .
WWWW°

A"x:2 8 13 10 12 12 8

y: 416 18 13 19 168

| @ﬂ"fﬁﬂm(x 4) T < R e le
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4. "Answer any three questions from the

 following: | - 10x3=30
o iz R 2pilol BT foral ¢ |
r(a) 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 8. 5+5=10 °
) 50 Wi 100 ah—www@
WA e R-cenmz%t f%iznl
(i) - 50 W% 100 T foeTe %l 3 ¥ Rorey
TR TRIGAT R B L
(b) ()  Write a short note on R—studlo.
(i) How can you create a factor
| variable in R—programmmg, and.
‘what is . its significance in
representing categorical data ?
: - 5+5=10
() R-Studio T TeiFs bl oY Bt forill
(i) * R-CeNafi®. @ factor variable
o (e ber) R A AR I (e
+ o afsr Wiﬂﬁ %y 152
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(c) Wnte an R-program to. calculate ‘the
'factonal of 100 using recursion.

Recursion (FRRS) Waﬁ 100 I &ffes

- Rl <19 R-ACATO! fort 1
{d) Cons1der the table of data

x28131012128165514
'y 41618131916851967

Compute a hne- of best fit for the data.

5&":'28131012128165514

.y’.:41618131916851967

dWl ‘ |
(e) Draw a line chart for the data
C x:12345
y : 2 4.6 810

with blue as the color of the line, main
~ title as “Liné Chart Example”, x-axis

~ . label as “Values of x”, y-axis label as. -

- “Values of y”. Also add grid to the plot.

3 (Sem-4/CBCS) MAT SE 1/2/3/G 6

Soms Fal wff;fa mcf best fit line ﬁwf |

'ﬁx_:l 1 23 4 )

y: 246 810 .
iz 516 5l w4 T én?m?:ﬁ*lm@{
PR IRieiTIng “Line Chart EXample” 23,
X% (A “Values of x”, y-9% (I

+ “Values of. y” 27| 25 fAvs cznst Wl
(f) - 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 u=80 ? Write
an R-program to test the hypothe31s

- mﬁwmcnmmmﬁﬁ—wmﬁ~

TR (AR normally distribute (X2 T4
61@ p=80. Random er&sznmﬁﬁw 10
o YETER cwmm -85, 70, 65,

.81, 59, 90, 92,95, szﬁwwm:

@ TG IANG! p=809 T SIGOER
Hypothesis. (SFpI) (.T"T 9@@ TR ?ﬁﬁl‘l" E
Bt R-2aw %Rm Lo
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'OPTION-B -~
Paper : MAT SE- 4024
(LaTeX and HTML)

C

‘Answer the following questlons . 1x4=4
weTs Al e T T e o
(@) What is the full form of LaTex "’ N :
LaTeX I 7 - e ]
(b) What are the LaTex commands for ¢ and
e .
¢ # AR LaTex‘m@ﬁﬁS?
(c) What type of language is HTML ?
| HTML G R OR1?

(d) What does the <br> add to your
- ' Webpage'-’

<br> (X (ONIF Webpage © ﬁszﬂﬁ 2

_ Answef the following questions S 2x3=6
oS fr e TeT 4 8

(a) “Give the command to include the figure, .

“myfig jpg” in a LaTeX document.

«Bl LaTeX W‘T?_ © “myfig _]pg” oa swse

aﬁa?amml
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(b) Make the equatlon Zk lk —T in
: LaTex :
) . 4 )
. n(n+l) < _ . L
;Z:=1k= ( ) W‘i’fm LaTeX ©
Wl

(c) lee the output of the.comn;land
- \pshne(l 1) (5 1) (1 4) (1 1)
‘\_pshn’e (L1 (5,.1) LAWY

3. Answer the following questlons (any two) -
. "5xQ= 10'

| w—ﬁmmmwm (ﬁmmzﬁf)

(a) Write a code in LaTeX for typesettmg the
followmg expression :

- wers il éxpression: typesettmg R AR
" LaTeX S fort ¢

a b c¢] .

de f|

pagr| -
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(b) " Write the output of the followmg LaTeX . - -

code :

w famt LaTeX IR w@%vﬁ; ﬁm
- \documentclass {artlcle}

| \title {My Document}

\author {A Student}

\date {Januaryl, 2023}

\begin {enumerate}

\1tem Here is some\text bf {bold faced} text-

\1tem Here is some\emph {emphasized} text
\end {enumerate}

\end {document}

V'-(C) ‘What is PSTricks i in LaTeX?’ erte the
: use of the following commands :

\psset '\pshne, \pscrrcle \pschp

LaTeX © PSTncks ﬁ” E'l@ faa WT\’B‘@RQ ._

- T ot
' \psset \pshne, \psmrcle \pschp
(d) Write the full form of HTML. What are

the four basic eléments which are

N ‘necessary in every HTML document ?

HTML.3 7= %I | HTML Sarss '

mﬁamﬁhgﬂwmﬁsﬁw
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4.

Answer the followmg questlons {any three) .

T o s e ¢ (R A

' g (@) (i) Write the LaTeX command for the
‘ following :

ﬁwﬁ%mw«m@Ldkxawwwﬁﬁm
1+2=3 '
, 455+6=7+8.
9+1o+11+12—13+14+15
16+ 17 + 18+ 19 + 20 = 21 + 22 + 23 + 24

(i) (a+b)f =(a+b)(a+h)
~=(a+b)a+(a+b)b. .
=a(a+b)+b(a+b)
* —a2 +ab+ba+b2
- = a? rab+ab+b®
| —a2+2ab+b2
(b) Plot y=sinxand y= cosx on the same -
co-ordmate system for 0 < x < 27 - Show

'_ the sine functlon as a.solid curve and
the cosine function as a dotted curve.

YR S 0 < x< 27 IAAY = sinx

, _Wﬁ’ y= éost@ﬂ Sl sine TEE so.lid.
curve W% cosine W dotted curve¥ '
edi |- '

- 3(Sem-4/CBCS) MAT SE i/zysyq 11 o Contd.’

10%3=30 -




-

(c) How to create arrays and mu1t111ne
: express1on in LaTeX ? Give example of .
- each in LaTeX code as well as

corresponding outputs. ”

LaTeX © arrays 9% muitlllne «SI@I'C‘&TW' ».
@t o FRA AR LaTeX 5 aARSER
L et it R FOCS SRS STHoBo i |

@

Check the mistakes in the following

LaTeX codes and cofrect them and-

produce the final output :
w51e fdll LaTeX FOR™E TR Sea m

CREIRT 95 IR TR Siessd R wats .

‘\documentclass{article} .
\title{Differentiability} "
\begin{document}

“\begin{frame}

" \titlepage

\begm{frame‘ '

Let $f% be a function defined in a

neighboufhood of a point x_{8}.

| .Then $ f $is dlfferentlable at x_{0}if the

limit exists :

. \beginfequation*}

\lim_{x\rightarrow x_{6 }}frac{ f(x} - f(x 0)} 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 WebpageEWWEﬁ&ﬂ?HW

| HTML ® <5 2ftals 7l o 2R 31 1
* Write the full form of HTTP dand URL. -

Make a Webpage by puttmg a link. .
HTTP 9% URLamcfmfm | a%tf%rasﬁ

€5l Webpage (S8R 411 -

g
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Wﬁﬂm«wﬁsﬂ%@ﬁm

" (a) - When an ordered set becomes a total

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

Give very short answer of the following :

ordered set ?

o i 1S «ﬂﬁﬂ“‘i‘f@ﬁ@ﬂ"ﬁﬁ@?

- (b) Write the absorptlon law of lattice.

i e RO B

o (C) Find the minimal and maximal

elements of the order set
(1,2,3,4,6,8, 12} |).

@, 2, 3,4,6,8, 12},|)zﬁﬁa§>—r\ﬂ%@m ~

’Wmmcﬁamn

(d). Choose the cofrect answer
The Boolean, expression A+ BC is
equivalent to :
i) S (A+B A+Q
i) (A+B) (A+Q)
- (i) (A+B) A'+C)
(i) None of the above

1x4=4

eﬁ%mfmmw : _
| 'WWA+Bcam—ma1ﬁ@
() (A+B (A'+C)
) (A+B) (a+c) -
_(lu) (A + B) (A'+C)
(iv) @W&]%Mm R

. Give ansyver of the .followmg '2¥3=6
- ware fraiae Sew fa ¢

(@) Prove that. every finite 1att1ce is:

bounded.
o T @ eﬂ“—c‘ﬁt M @Tﬁz ﬂﬁazn‘l

(b)) Draw the Hasse d1agram for the lattice

P

({1, 3, 6, 12; 243}, 1), Where‘l stands for.

d1v181b111ty

- (1,3, 6, 12, 24},|)@%@C®%3w\aﬂw : i

TS ‘|’ aﬁ@w@i@m

(c) Draw a d1agram for the Boolean

expressmn (x +y+ z) (xy +x z)

iﬁﬂﬂ@ﬁ(x-l-y+z) (xy+x'z)33f5?.1@3ﬁ1“1
WI '
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Give answer of the followmg (any two)
5Sx2=10

(@) Let L be a bounded distributive lattice.

Show that the complement of L if exists,
is unique.
L @51 STifsre Rresel @ival T Laoﬁzﬁﬁa—iﬂ
ryedl (& 2 ofasd = |

(b) B is Boolean algebra containing O and
1. Show that S={0, 1} is a sub-algebra
of B. '
0 S 1 I& B < JIETIN GEiesel | (el
S=1{0, 1} (B B T <l RR-GFTCEE] =

(¢ Let A={1,2,3,5,6,10,15,30} and
consider the order relatxon =< of
divisibility on A. Let B= P (S), the power
set of S, where S={a, b, c}. be the
ordered set with order relation ‘<’. Show
that (A, <) and (B, g) are isomorphic.

-{1,2,3,5,6, 10, 15, 30} &5i 7z Wiz

3 TS < T ROIETOR &F Tl 794 |
B= P(S) ¥ SIS LS, T8 S={q, b, c}
o] ‘< T I G N IR | (TS (T
(4, <) TR (B, C) T =T |
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(d) Define dual of a lattice. Show that dual

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

 (eTioR O T ke [l | (et (@ (R

O TR 269 @Bl (EI0R = |

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

10x3=30"

(@) () Use Karnaugh maps to find a

minimal form for the followmg
Boolean function : 3

Wmﬂawwiﬁmwﬁw
f=ow 2o 4

E(x, y)=xY +xy'
(ij) Show that set of logic gates (AND,
' NOT) is functionally complete. 3

@A @ e (916 (AND, NOT) T
T |

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

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

OoT9 (TN TFACBIS AN SOt SIS
IR OIT e | s FE TOANC0] S 3

fxy 2)=xyz+xy'z
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(b) (i) For any Boolean algebra B, show

(c)

(@)

()

(@

that
(a+b)(b+c)(c+ a)=ab+ bc+ ca
for all elements a, b, ¢ of B. 5

‘Cﬁ‘ﬂ\sﬁTCﬂkﬂﬁWLﬂﬁmBﬁ

FIENERR (0d a, b, ¢ I @
(a+5)(b+c)(c+a):ab+bc+éa

State and prove the De Morgan’s
laws in Boolean algebra. 5

Ferin GeireEr 6 wefine i Bl o
el < 1

" the variables present. 5]

xy +y(x'+z) F o0 I BT @]
DNF © g3 <41 |

Expréss (x+y +2)(xy+x2z) in
CNF in the variables present. 5
(x+y +2) (xy+x’é) T OIS L HeTp
@< CNF © & <41 |
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(d) Define a complemented lattice. Give an

(e)
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example of a complemented lattice.

- Show that two bounded lattices L and

M are complemented if and only if L x M
1s complemented. IERIEES =)

6! HRITAY (wbe 7l 7 ol <ol Srizse
| orget @ 7oy e @ity L S M

T =1 T o TR L x M Reeon
=0 :

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) =[a;, ay- a,]

Where.x =a, +a, +...+a, is the unique

representation of ge A as a sum of
atoms.

(e @ f: B -5 P(A) TR0 <0l

NERIFE =7, 70 B @bl IR GETCE,

P(A) 29 A 7 qie 2% o

f(x)=[a1,a2,..., an] 9

X=ay+dy+...+a, T qc A 9 moR

oM |
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( () Define a modular lattice. Give an
: example of modular lattice. Show -
that dual of a-modular lattice ‘is
.modular. : - " 1+1+43=5

BN mﬁ%ﬂ\wﬁlﬂwﬁw@q
i1 orgedt @ 9Ot TG @b e
(ii) Show that NXN iS a moaular SR
‘lattice where N is a latt10e ‘under
- the relation < - 5

Y& NxN«ﬂﬁfW:fﬁ ﬁ%ﬁ&
TS N 1 < & Y9 Gl (@Rl
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