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MATHEMATfCS‘
4 (Skill Enhancement C_ourse)
- Answer }the~Questi}o'n's‘ from any one Option. -
~ OPTION-A
‘ (R—Pro‘grdmming )
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 .
- full marks for the questions.

Answer either in English or in Assamese.
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~ OPTION-A
(R-Pi-ogramming )
Paper : MAT-SE-4014
1.. ~Answer the following questions :

(a) What is the function of the prlnt()

function in R—programmmg'-’
.R-'C‘eﬂ‘ifﬁ%\i print () ¥R & N2
(b). How do you create a vector in R? -
| RNk vector (I 3% T ARy

(c) To create a data fram
_ e, which fu
is to be used ? fiction

‘Data frame e iR, @H‘c‘t‘f
T A2 = e

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

R-CﬁTﬁTﬁ\\e G @cﬁq AE m
W"ﬂ@h
W [N 5q?

2. Answer the followiné questions :
OTH AR T ol ¢
(@) Explain how the = = operator works
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2)(3:6

1x4=4

(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.(ANRS help TR BT R @I e

T e e @t e TR A 9 iRt

T

. () Write the code to calculate a?+2b,
: - where a=(1,2,3), b=(2,2,2).

a2 +2b TRSTR R T L, T

a=(1,2,3), b=(2,2,2)!1
‘3. Answer any two questioﬁs from the
. following : ' 5x2=10
oo faice gt e e o ¢

(a) Explain the purpose of hist() function
in R and provide an example of 1ts’
usage.

R-Cﬂi_ﬁfﬁi@ hist() Wﬂfﬁ”ﬁ T I T4
R TR IR 01 Treel |

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

(i) Sort thé array x. _
(i) Add the numbers in_the array.

" Contd.
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I =

4W| .

() x-array m@ﬁl‘aﬁn |
(i) x—array ors Q@T MA@ VCZIT‘;T =

N c ’
N( ) | Menuon five data structures in R and

Wnte
the corresponding commands,

R—Cﬁl‘iﬂﬁ"a mm
@¢ﬂﬁﬁmﬁ
T S B = o

4.

Answer any three questlons from the
followmg 10x3= 30

Wﬁmfﬁ?fﬁﬁﬁ%@m

(a) Wnte an R-program to ﬁnd— '

(i). all odd numbers between 50 to
100;

(ii)' all numbers between S50 to 100
that are divisible by 3. 5+5=10

(i) 50 U= 100 3 foote = Wﬁ'ﬂ, Rl

d ¢ - %%i\ﬁ R-(3it i |
) Consider the table: of data : R BTSN R-C m m
. 4 S i) 50 SR 100 7 fooes % 3 & RO
x 2 8 - | |
13 10 12 12 g ARG BRGTR R- 2t 7

y,;-4 16 18 13 19 6

Write a short note on R—studio.

D () ()

( Taw a scatter plot of the data poj (i) How can you create a factor
%, Y)- points var1able in R-programming, and

R © . ' what is its 31gn1f1cance in
. STICe! Riabeit 3 2 representmg categorical data?

x : 9 ' . 5+5=10

Yy : 416 18 13 8 () Rsmdma%ﬂrdf;tsamﬁw

‘ S 19 ] .

o , 6 8" (ii) R—Cﬁiiﬂﬁlxﬁ MR factor variable
R (x, y) 7 < R T T | T (et veR) S A AR v TS

| ' . b it @9t TS TR oY [
. 3 (Sem-4/CBCS) MAT SE 1213/ 4 '
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(g " Write an R-
. factori

Ctorial of 100 using recursion

Recursion ( - |

ey 31 R-ATC! Fa

B d . . ) . -
| _'( ) Conslder the table of datq -
X : 2 8 13 .
| 13 10 12 19
-~ Y 4 ' . |
/ © 416 18 13 19 16 8'51593514
| | s 6 7
Compute 3 i )
| »p 'e a 11ne of best fit for the data \
x : 2 8 13 ' |
X 10 12 12 g
v 8 16 : -
% 16 18 13 19. 16 g s 159514
! 19 6 7

Boive figy OISl prage '
e " PN best fit line Rsfgeq -

e a lic .
(e } Draw g line chart for the dat |
- ata

X

" y-axis L t’)c‘aXiS
Al » Y-axis labe]
S0 add grid to the pli?
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program to caléulate the

THRR) W IR 100 7 oo

x 123435
'y : 24638 10 .

it o Bl T T AR,

1 FAE “Line Chart Example” &,
7% @ “Values of K, y-T®
«Jalues of Y~ = | 2fopre fave q@E =
() A teacher declares that the grades in
' his class are normally distributed with
a mean of pu=380. The grades of 10
randomly selected students are 81, 85,

- 70, 65, 81, 59, 90, 92, 95, 82. Is the
teacher correct OT is the mean
something different from p= 80 ? Write
an R-program to test the hypothesis.

o PR (IRel] R & @fe %ol FERd
7= (%R normally distribute [ R
o u=80. Random aferars ARM = 10
& gAY (IoTR T2 81, 85, 70, 65,
g1, 59, 90, 92, 95, 82 FFFEH ¥ T
@ G AT p=80T T @Eee
Hypothesis (SFE) (Bt S TR P
@t R-gia® el »

9

P
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OPTION - B
MAT-SE-4024
(LaTeX ang HTML )

. Paper :

1. Answer the following quesuons
TS Al e e g s :
(a) What 1s the full form of LaTex
LaTeX 3 55t o

1x4=4

(b) What are the LaTex commands for ¢ and

L #E?

Jéwm$aeaamaLaTexamnxmaﬁ$?'

(c) What type of language is HTML ?
HTML R s orgp :

(d) What does the <br>&dd to your

sbrS Q& (oI Webpage © 15 1 g 9

2.  Answer the follovvmg questlons

2x3<p
Tf‘wmﬁa%‘@aW° ’

“myfig j JPg”in g LaTeX document,

@bl LaTeX Wnﬂ?\? “lyfi ” ;
g.jpg” g LT

3 (Sem-4/CBCS) MAT SE 11213/ g

de the figure,

-

(b)( 1\/.Iake the equatlon Tk .2
LaTeX-, | .
on D) ot LaTex @
n ,
k=1 2 - y -
AR

m«@m"f”ﬁm
5, 1) (1, 4) (1’ 1)

©

\pshne (1 1) (

y two)

(an
quesﬁons 5x2= 10
, the fouowlng
3. Answer

eI 7o)
T fa.s ( R
the
o - te a code in LaTeX for typesetting
a) Write

following expressmn

w7 [l expression typesettmg [ AW
LaTeX SFT e
- d b c
d e f
par
| Contd.
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© ofefe/1 38 VN (5080 v-1ag) ¢ ‘
1 okl OT oleleh as vy igog, p-usg) g

“pIUO) 1
: - e
: M&i . 9adde ’IWLHS%M 2 sk jgpy1q i
B)OAIND PONIOP bisledy SUISOO bk ;M ¢ TuotTg, ke LR TNIH
PHOS iy SUIS | b beblle X599 = cﬁ‘m - 91® yorym slu:;Lqug&sAg ul Aressaooy ;;
xus = g KT X S 0 adyle 3k S T8 IBUM TINLH 1o [5 JI1S%q unof oy |
AN p'g'_nop e se uanouny auIsod 34} . ) =  diosdt o J, W10y 1y W oy  (p)
pure, 9AIMO PI[OS & S UoRouTYy dULS I | 180\ “Sparasdy Punsd\ 9assd\
. moys " ¥TS X 5 0 10} ‘wasAs 9yeurpio-od @ ' - o | Sl
' | —fod (@ e .
- sures 9y} U0 X S00 = A pue X IS , ISNISEN S Sl Mg

. Zq‘+ qug + P =

d+qp+qp+ g0 =

(d+0q+qD+ D= M ¢ xoren ur .':SHou\LSd Syeym ()
| | 1 ST 5
, .‘(q + D)q +(q + D)D = . {1ugmnoop} puo| -
q(q+v)+o(a+0)= ~ B  {vesumug py,
(g+v)(g+D)=[(a+ ) (1) o . ¥} paz1seydus) Ydws\ awog ¢ a10Ky wayr\

yT+€C+TT+1¢=0C +61 +8l1 +L1+91

QT+ pT+€T=CI+T1+0T+6 ©resummus) ingaq| -

8+L.=9+S+V

: S g=T+1 |
2 lojeklcnies XOLRT DAL bbMAEM Gl
o S . : Sumor[o} .
5y 0] pUBWIWIOD X9LeT U3 LM (?) (m) -
 (laije) [2i2]) 3 b DG BRPIUNS |ith] Oloty

-, 0€=€x01 :

'(pa4y3 Rup) : suonsanb umor(o} om omsuy. b o

XaI®eT Sumollo; a3 jo md:mo ’aqr

‘ezoz ‘I@n‘\féf;} ajep)
Buspmg: v oyne)
hueumooq A aﬁﬁ\ |
B {oronre) ssep},ugmmop\
P gl ba e XaTeT i g

: 9poo
TN (g)




‘programe in HTML to put an

() How to create 5arrays. and multiline = | - @ }g;?e'ifamathemggicﬁl:ti’gztggfl ye
‘ expres§iOn i_n LaTeX ? Give example of ot ‘ w ébpage and dﬁscﬁ ‘é : : .
each in I:,aTeX code as well- as S CEWW@QMQ“Q#ZEI
corresponding outputs. v 3 . " (OIg webpag! Bl o TR 30 =
LaTeX © arrays = multiline q3eH 'PI'IA‘IVII"@‘LQ%‘emrsI o TTP and.URL.
lerac AR w1 MR? LaTeX 'vw gfetmR - ) Wri:te the full‘forrbn Ofuiing o link. ’
mqmmamw@wmwﬁmn. - ' "~ Make a Webpage by PH o i
(@) Check the mistakes in the following .. TP W URL 30 %ol PRl |
LaTeX codes and correct them and. | 51 Webpage (ORI 1
produce the final output : _ v o

WﬁmLaTeX?FWWNm@W . ~ -

ORI 7 TR 12T P55 Fiefe 21 e : o
\documentclass{articlc} ) | | |
\title{Differentiability;
\begin{dgcument}

\begin{franie}
\titlcpage
\begin{frame} '

Let $7% be a function defineg in a

neighbourhood of 4 point x_{g). |

Then $ f$is differentiable at x_{0} if the
- limit exists : ° :

A \begin{equation*} ‘ .

[f Vim_\rightarrow x g ytracy 15 ~ e 6) - x_6)
i \endfframe} » o

' \end{equation)
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'OPTION-C
Paper : MAT-SE-4034
( Boolean Algebra ) .
. 1 ‘Give very short answer of the following :-
w— ﬁzm@a s sq%a ﬁm
(@) When an ordered s

' ordered set.?
@W@ﬁasﬂ@“- ﬂﬁrwcf@ﬁaswir—’a?

(b) Write the absorptlon law of.lattice.
‘ v GRerfsw R e

(¢) Find the minimal and maxima]
- elements of the order set
({12346812}])

({1,2,3,4,6,8, 12} @ﬁew&ﬁvﬁm
Aoy e IS (T e | S
(d) Choose the correct. answer
The Boolean ex
equlvalent to
0 (A+B) | "+ Q)
@ (A+B (A+Q
(iii) (A +B) (A' +C)
(iv) None of the above

et becomes a total

pression A + BC is

- 3 (Sem-4/CBCS) MATSE 1/2/3/6 14

1x4=4

LY

2.
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'{ii) (A+ B) (A.f C)
L “a+B W0

' Wﬁm@mwﬁm

ce is.
) Prove that every - f1n1te latti |
(@ '

bounded '
sl ¥ @ aﬁtﬁ ﬁﬁ@ @rﬁ?wﬁam

tice
aw the Hasse diagram for the lattic
r

(b) I(?1 3,6, 12,24};), where ‘|’ stands for
d1v131b111tY E——,
% ‘l a ﬁ‘@WW'

a dlagram for the Boolean
aw

@ le)>:13r6331on (x+ty~* 2) (xy +x'2).
WW
+2) (xy+x ZW
A i
A
Contd.
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i o . } _
. ve answer of the following : (any two)
T Farar T i 3 e
(a' Let . A ' | stri | |
) Sh’; i ]:}i; 1glounded distributive lattice
- . e ‘
o bt complemen§ of L if exists, *
L <5t ' o
90! e Rreel IR T L 3 953 fre
oS (T % wfadly =7 h
~ (b)  Bis Boolean algebra containing O.a"nd

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

0 I 1 5 '

o {@BL‘JW.WQW’IM@TW

,{0,1}@133@%@1@1@ B

. “ l
.(¢) L = )

(c) ngs?del{.l,z, 3,5,6, ‘10',15,‘30} d
 conside the order relation ° ’and
isi ility on A. Let B= p(g) e power
set of S, where S={a, b ;ﬁhipower
» D, ¢} be the

A={1,2,3,5,6, 10, 15
L R B 4 5: |
| _ﬂiﬂ\ﬁl‘\o © <% Relgyor '\930;:-%1;@:;?
.S;P(,S)?F:S?WWQ%WS {a, b |
cgym , ‘ ) a’ ’
e bl o «ﬂas@ﬁam@%mﬂwc}
(4, 5) BI% (B, ) wizpmafs = o
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4. Give answer of the following : (any
' ’ 10x3=30

(@ ) -

al of a lattice. Show that dual
n a lattice.  1+4=5

(d) Define du
of a lattice is agai

iR B T i | oredt (1 e
a?sﬁg@aaqa‘aﬁcaﬁzw '

three)

maps to find a
for the-following -
3

Use Karnaugh
 minimal form
Boolean function :
T (IoR FRATO O
Ron g 08 .

E(x y) =Xy +xy |
Show that set of logic gates (AND,
NOT) is functionally complete. 3
7eal (T (o (AND, NOT) =¥~
el - '
(iii) - 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
aﬁmmwmmﬁaﬁmm 3

f(x Y, 2) = 2z + XYZ

@)
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() (?'7-

_, £a+b)(b_+c)(lc+a)=ab+bcl+c |
orall'elements‘a,-b,'c'of'B ' g

| mﬁw'mﬂﬁiﬁm‘ﬂmé? |

: (z:i)

@)

(x+y'%2)(Xy+x'é) T OIS 3t b

.that

TR (T @, b, cqqE
(a+b)(b+c')(c+a)=db+bc+éc;

State and - ‘
and prove the D ’
1_aw§ In Boolean algebrea Vorgan'
o o R ol | . 5
& Tsfiv s '
CEILIE S T ﬁzm’%rﬁrm

Ex xy' 5 in'
| PIess xy'+y(x'+z) in DNF in’
the variables present .

Y +y(x'+z) 5 Wﬁm 5% @Ik
DNF & ol 31| "

E
Xpress (x+y'+z)(xy+x'z) in

CNF i i
in t’he variables present. 5

[T CNF ' aiap 7|

. 3(Sem-4/CBCS) MATSE 1/2/3/c 1g

For any B;oolean algebra B, show -

‘s

@

(e)

lemented lattice. Give an
plemented lattice.
ded lattices L and
if and only if Lx M
1+1+8=10

Define a comp
example of a com
Show that two boun

Mare (?Qmplemented
is complemented.

Show that .th,c mapping f : B—P(A)is
o isomorphism where B is a Boolean
Algebra, P(4) is the power set of the’
set A of atoms and £(x)=[ar Gar-n ]
+...+a, is the unique

f aeA as a sum of

representation 0
atoms.

e G0 f B> P(A) P P

o T, T B < P T

3 (Sem-4/CBCS) MAT SE 1/2/
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p(a) 2 AT

f(x)._—_ [al,ag,..., an] LRI | .
x;d1+a2+...+_an T geA awﬁ%@'ﬂ
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

- 5l e (Ao A 7 | ©IF b} T

fral | oAl (X b1 SGER (FIDER

) I @B AR R W

(i)

Show that N x N is a modular

lattice where N is a lattice under.

the relation <. : ' 5

oyed NxNﬂB‘IW (o’ Ry
_ﬂwN®<mwaﬁmﬁ‘zl |
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