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MATHEMATICS
(Skill 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
Sfull marks for the questions.

Answer either in English or in Assamese.
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OPTION - A
( R-Programming )
‘Paper : MAT-SE-4014 .

(b) What is the purpose of the help
function in R, and how do you use it to

get information about a specific
function ? ;

1 Answer the following questions : Lxd s R-(AMRARRS help Fome Tomey & o ERlS
| EE T forall ¢ RIS (FCACE <0l [O P M ©27 (ol
W : % . _"_,;\,‘; L‘:Of\ o : Sk
(a) What is the function of the print () l,,{;p&-ﬂ '\"9_9\9:;‘_ e
function in R-programming ? [/ 0_;"" ‘\‘-" Write the code to calculate 2+ 2b,
. R-(aialfiRS print () TR B PR (é A ) WasIE o g (L2 Bl D (07 2,12);
§ \ €\ o /& 0. ‘D= : it
b) How do you create a vector in R? \\/‘ £ /75;' @ + 2b e R3 7% forl, 3w
= ' N @=(1,2,3), b=(2,2,2))
R_celialifiiss vector (@GR @ 1 A2 N7 % Nagl
ta frame, which function 3. Answer any two questions from the
‘(¢ To tcoret‘;’l;eui:dapa 7 following : | 5%2=10
is- : :
Data frame %% SR, (N0 ToH IS o Rz 7hy ek Sew it g
5= =R 2 (a) _Explain the purpose of hist() functic?n
(d) Which operator is used for element- In R and provide an example  of its
wise multiplication in R? usage. i
R-(elialifSizs G @[ A& RS SIoltana R-(AARRS hist() TR Ty 26 <
- N
| i S FAR R <1 Tzl |
BIEEIE - ‘ (b) Put the list of values 7, 3,921,842 4 8
2. Answer the following questions : 2x3=6 into a variable x. -
O Bu L G RCE RE R (i) Sort the array x.
(a). Explain how the = = operator works.

A0 (SERCI DI B0 T 1|
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(i) Add the numbers in the array.

Contd.




(c)

(@)

7.5,9.2,1,8,4,2,4,8 TFPTR x-5oHBS
i |

(i) x;array (B @hre 3 |

(i) x—array (e 2 FRANEE ol 1 |

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

R-(2alifica 55! bt i S 1 O
TETF TG @2 |

Consider the table of data

g e SE e A 1) 8
e AR s e e Ma

Draw a scatter plot of the data points
(x5, Y).
oo Olferplh! oAt 4 ¢

Dol s o 01l Hi1oe
y :'4 16 18 13 19 16 8

Eﬁﬁwu,y)%nﬂﬁ?ﬁ@ﬁ@ @ o
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4. Answer any three quest1ons from the
following : 10x3=30

e Rl fofbT esibl Ty Bl 3
(@) Write an R-program to find—

(1) all odd numbers between 50 to
100;

(i) all numbers between 50 to 100
that are divisible by 3. 5+5=10
() 50 W 100 T Fows® < e e
R SESAN R-CRaT ki
(@) 50 ®% 100 ¥ fooss 2=t 3 (7 Feiey
I Sferea™ R- (RSS! &7 |
(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 datg ?

; 5+5=10

(i) R-Studio I TS 9Bl 5y G Bt |
(i) R-(ANNE® @A factor varinble

(G beree) 3§ A =11 i (fwe
il efodl I1© T ey e
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(c) Write an R-program to calculate the
factorial of 100 using recursion.

Recursion (4a1gf€) Ta1 [ 100 3 ofies
fef F9 R-ACO! 7|

(d) Consider the table of data:

1SR ORNIOMIDINSERIGRES S 14
el &

DS
A1 GRS SR IS T OB G RS S NS

Compute a line of best fit for the data.

WW%@WW°

28131012128165514_
41618131916851967

Tofe Tal TR PR best fit line Wi 3> ,olrnqa

4 1 7R

| ho
(e) - Draw a line chart for the data \ g E‘;
3 \\\ / / ‘A?";
x: 12345 v\\ &
y : 2 4.6 8 10 <

with blue as the color of the line, maip
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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o7 il ©ibE e

Ml il e
Y o ial e s

ST 516 51 S 1 T AEW R e 2,
I M@ “Line Chart Example” 27,
X-9F (9«1 “Values of X7, Y-Sr% (&
“Values of y” 23| ﬂﬁlﬁ—@m Q1 |
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 318854

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.
e PR (I T @ T 4 ga)
AP (TR normally distribute (202, T1]
¢ pu=80. Random &f&Fare A =1 10
O FE-BAR (IR (2= 81, 85, 70, 65,
81, 59, 90, 92, 95, 82 FMmFe wg =H
(G MAMB §=80% & (qraisl?
Hypothesis (S3H) Bt »S) W PR
9ol R-gical feri |
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OPTION-B

Paper : MAT-SE-4024

(LaTeX and HTML) |

Answer the following questions:

weTe Tl 2EIRE Ol ¢
(a) What is the full form of LaTex ?

LaTeX 3 7~ Tl 2 '
(b) What are the LaTex commands for ¢ and
% P

¢ # A LaTeX FAYEA {52
(c) What type of language is HTML ?
HTML (& €<6< Ol 2

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

<br> & WWebpagé SleamMaE?

2. Answer the following questions : 2x3=6
woTS a2 Ued 9 ¢

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

451 LaTeX TFRTS “myfig.jpg” o Ta6e
T T i |
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(b) Make the equation ZZ k= el in
= 2 :
LaTex.
. (n + 1)
= Wﬁ?ﬁ’mi LaTeX ©
ey |

{c} Give the output of the command

: ?\‘_ ~ \psline (1, 1) (5, 1) (1, 4) (1, 1)

w@wwﬁﬁqﬁﬁm
\psine (1,1) (5, 1) (1, 4) (1, 1)

3. Answer the followmg questions : (any twao)
o%2=10

o7 Al RIS s Rl ¢ (g )

(@) Write a code in LaTeX for typesetting the
following expression :

were i@l expression typesetting S99 Q"
LaTeX S feaf g

—

abjcc]
J

v a v
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(b) Write the output of the following LaTeX
code :

wote il LaTeX 0 Soo9(b Wl 8
\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} A

\end {document]}

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

\psset, \psline, \pscircle, \psclip
LaTeX © PSTricks [@¢ et [l SR
< o e

\psset, \psline, \pscircle, \pselip

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

HTML 3 5if F((51 £l | HTML G009
AT BIG! 35 Sty &5 o
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Answer the following questions : (any three).

- 10%x3=30
©eT {1 2hiIa OeR 1 2 (Rt forion)
(@) () Write the LaTeX command for the
following :
O IR AIE LaTeX Tz 7l ¢
1+2=3 '

_ 4+5+6=7+8
9+10+11+12=13+14+15
16+ 17+ 18+ 19+20=21+22 +23 + 24

(@) (a+b)’=(a+b)(a+b)
=(a+b)a+(a+b)b
=a(a+b)+b(a+b)
= a2 +ab+ba + b2
=a’ +ab+ab+b?

= a? + 2ab + b?

(b) Plot y=sin x 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.

ATF BT AR () < 5 < 27 SNW® y = sin x
% y = cos x O’ 91| sine Fo9F  solid
curve 9% cosine TE dotted curve®@
(TSl |
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(c) How to create arrays and multiline
expression in LaTeX ? Give example of i
each in LaTeX code as well as |

|

| (e) Write a programe in HTML to put an
' image of a mathematical object on your

webpage and describe the image.
corresponding outputs.

(SIF webpage © 9lififo T &) @@ Afate
LaTeX © arrays % multiline @SC2G

¥ | HTML © <51 2tais 7211 S =k 391 1|
@ERT P TE A2 LaTeX Too dfoGH | PO L ok Ll 0 LR
T = o W“Wﬁmn rite the ull form o and URL.

sl e ﬂ\fﬁ@ s | - Make a Webpage by putting a link.

(d) Check the mistakes in the following : | : :
LaTeX codes and correct them and & HTTP 1% URL F 37~ Sl 57201 | 51 i
produce the final output : | @5l Webpage (O31< 9 |
weTe il LaTeX FO@a TR Gered o
CRREARA & SR DR Ses7b Fefd 1 ¢

\documentclass{article}
\title{Differentiabilityy}
\begin{document}
\begin{frame}
\titlepage
\begin{frame}

Let $f$ be a function defined in a

neighbourhood of a point x_{0}.

Then $ f $is differentiable at x {0} if the
limit exists :

\begin{equation*}

\lim._{x\rightarrow x_{6 J)frac( f(x) - fix_6)} fx- x_6}
\end{frame}

\end{equation}
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OPTION-C | w7 eI A6

Paper : MAT-SE-4034 ke @R AR A+ BC 3 ey S =
Boolean AI ebra b ;
[N Give very short answer of the following : 4
1x4=4 ‘. (@) (A+B) (A+C)
WW@%ﬂwmz - ~ (i) (A+B) (A'+C)

(@) When an ordered set becomes a total (iv) S oS =

ordered set?

TR G 2. Give answer of the. following : 2x3=6
B N\ 18
& _ i L weTe AT es fral ¢
(b) Write the absorption law of lattice. :
NG i (@) Prove that every finite lattice is
(1% e ! e | bounded.

(c) Find the minimal and maximal
elements of the order set
(P2 RS 84 RERS MDAl

2 B (@ elfors! Ao @iy i |
(b). Draw the Hasse diagram for the lattice

(1,2,3,4,6,8,12),|) @i #2foER ' g'l"s"b(?f-m’ 24},1), where ‘|” stands for
WWW@FEW\ : S | A8 1visibility. ’

(d) Choose the correct answer g - ({1,3,6, 12,24}, ) IO (2@ N 1,
The Boolean expression A+ BC is A TS |’ @ Koo e | '

o |

e-qulva Skt (c) Draw a diagram for the Boolean
(1). (A +B) (A+Q ! expression (x+y+ 2 (xy+ x'z).
(i) (A+B) (A+QC) 2% _
(i) (A +B (A'+Q) | Fferai i x+y+z)(xy+xz)qsf-.—ﬁw
(iv) None of the above | 341 |
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3. Give answer of the following: (any two)

(d)  Define dual of a lattice. Show that dual
5x2=10

: of a lattice is again a lattice. 1+4=5
S (8 . =1fo% GBI TR TE! Bl orled @
oo frlEes Ued e | | : . i
istributive latt | B S R Bl (R | :
(a) Let Lbea bounded dlstrlbutlve. lat‘Flce. |
Show that the complement of L if exists, l 4. Give answer of the following : (a ny three)

is unique. ‘ : 10x3=30
o o, ; (@ () Use Karnaugh maps to find a
L <5t St Ko @%QIWLQ?EE‘SE_ b minimal form for the foIlowmg
@ el (@ 2 Ofo 24| ,_;j-i % Boolean function : hil:
. Pl | TR
(b) B is Boolean algebra containing 0 and s Ii JIF o TR © O w TR
. Show that S=1{0, 1} is a sub-algebra [ s ,‘i ﬁ’ﬁw AP 4 S
f Boiin { s
% o e \ % ) {0 ?;%‘ E(x Y)=xy +xy'
& B 9 ﬂ%ﬂ?lﬂaﬁﬁﬁﬂ \E 2 ;-
O SIS e i, ol % | (RS (i) Show that set of logic gates (AND,
- S=1{0, 1} (5! B 90l D9-eeed! | : NOT) is functionally complete. 3
(eIt ERASHISOMSESROI0 S, 30} and 2 (Y& @ FfEF (96 (AND, NOT) Fe=-
consider the order relation ‘<’ of ‘ qu '
S sy thopower ) ' (i) Construct a | logic circuit
SCEoT where s: a, b.’ % ‘?e the : corresponding to the Boolean
ordered set with order relation <’. Show | o _
that (A, <) and (B, ¢) are isomorphic. [ . function f(x,y,2)= XYz + xy'z .
: - : implif dd i -
A={1,2,3,5,6, 10, 15, 30} <5l 52 i f;l;’i?: Sclﬂillty s S;?Efi
G2 RO ‘< 26 Releror g ) 77715 | | - 5
27K 25 i @ | o7 TR TETCOI A -} S|
B=P(S) 2% SIS, T S={q, b, c} | R Ol 7T 1 I S TR S ¢
T ‘S T AR G S Ao | (red (@ | & \ ( ) :
: X, Y, Z)= XYz + xy'z
(A, 9) % (B, o) Sz = Rl
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(b)

()

(i) For any Boolean algebra B, show

that
(a+ b) (b+¢)(c+ a) = ab+ bc+ ca

for all elements aib iciof B: )

(el 1 <1 ST < B
FHEER el a, b, ¢ I AR

(a+b)(b+c)(c+a):ab+bc%ea

(i) State and prove the De Morgan’s

laws in Boolean algebra. S
I eeEr o wefie e R o’
e <4l |

(i) Express xy +y(x'+z) in DNF in

the variables present. fks
xy +y(x'+2z) T o 4 T @RS
DNF © &5 341 |

(i) Express (x+y+z)(xy+xz) in
CNF in the variables present. 5

(x+ ¥ +2) (Y + x'z) T O %0 57

- (IR CNF © 230 5541 |
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(d) Define a .complemented lattice. Give an

()
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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
is complemented. - 1+1+8=10

5T FRLCIDT (@0 TR 1 O G Twizae
| oryedl (@ 7oy SN (@R L SR M
FReiCIcetn 29 I S TMCZ L x M 2o

A

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;, a,..., a, ]
where x =a, +a, +...+a, is the unique

representation of ge A as a,sum of
atoms. ;

(T4 @ f: B> P(A) TewH! <ot
R SARRSH W, 'S B <5l IR Gee,
P(A) T4 A F 9/ 7S I

f(x)=[ay, 0,5 @] T©
x=0a+0y+...+ 0y .”9361 ac A I @SR
o | ‘
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(1)

(1)

Define a modular lattice. Give an
‘example of modular lattice. Show
‘that dual of a modular lattice is
modular. 1+1+3=5

G5! TGFIR (S0 Feee! [ | O bl iz
frat | myedl @ @Bt TR (@I TEE
SR i s W gl

Show that Nx N is a modular

lattice Where N is a lattice under
the relation <. ; 5

(4edl @ Nx N @61 el (Aog o, -

IO N 7 < T A999 Gol (@R

yokan ¢
Q"““ Cop
0 / ‘—-\\p
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