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MATHEMATICS

(Skill Enhancement Course)

Answer the Questions from any one Option.

OPTION-A
(LaTeX and HTML)
Paper : MAT-SE-4014
OPTION-B
( R-Programming )
Paper : MAT-SE-4024

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
Paper : MAT-SE-4014
(LaTeX and HTML )

Vi,
Answer any four questions : 1x4=4

A What do you mean by LaTeX ?

(b) What do
: you me p
\/ LaTeX document ?“ by preamble in a

(c) What are the
LaTeX
Greek letters ¢ and y ;Ommands for the

(d) Write the LaTeX command for ANB
(e) What is beamer ? |

() Which doc
ument class do we use i
preamble of a beamer documexf: ]:n the

\/[g} What does HTTP stand for ?

\/Q") What does the <b
ody>... i
of a web page conta}:in ?</b0dy> o

2.
_. Answer any two questions : 3x2=6

(a) Make the following equation in LaTeX :

[0 eax=yz
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(b) Write each of the following postfix
expressions in standard form :

x x sin mul
x 1 add 2 exp 1 x sub div

(¢ Whatiswrong with the following input ?
What is the right way to do it ?
If $theta = pi$, then $cos theta = -1$

Write a simple LaTeX program to create
a file containing an itemized list.

‘(e) Writea simple LaTeX program to create
a presentation with a title page and a
second page containing a 3x3 matrix.

\/(D/Is the following HTML construction

correct ? Justify.
<p> This is <strong><em>bold and

italics</strong></em>,< /p>

_3. Answer any two questions : 5x2=10

\ﬂ Write the LaTeX command for the

following :
142 =3
4+5+6 = 7+8
9+10+11+12 = 13+14+15
16+17+18+19+20 = 21+22+23+24
3 Contd.
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Use LaTeX picture énvironment to make

o et
Picture of a Pythagorean triangle of

sides 3)4:5 as sho
inscribed triangle ‘:Vn below and put the

(c) What is PSTricks i
ricks in LaTeX ? ’
use of the following comrian.d:/.nte HaE

\psset, \psline, \pscircle, \psclip

(d) Write the outp

cdage ut of the following LaTeX

\begin{pspicture}(4,4)
\ ps‘circle(2,2){ 1.5
\pswedge[ﬁllstyfe=soh'd,ﬁllcolor=lightgray](2,2){1.5}{0}{60}
\Put(2.75,1.7)($r¢)
\put(2.3,2. 1){$\theta$}
\put(3.25,3){$A=r\theta$}
\end{pspicture}
\(ﬁj Write a sim
ple program in LaT
Create a presentation containingathifitilxe)

pPage and a second
. . pPage containi
PSTricks picture of a ngllare ntaining a
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4. Answer any three questions :

() What are the basic elements of HTML ?
Write the uses of these basic elements.

10x3=30

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

\documentclassfarticle}

\titleMy Document}

\author{A. Student}

\begin{document}

\maketitle

\begin{enumerate}

\item Let $\mathbffxj=(x_1,\ 1dots,x n)$, where the $x_i$ are nonnegative
real numbers. Set

\begin{equation®}

M_r(\mathbfi)=\left(\fractx_1 " r+x 2" r+\cdotstx n " i} \right) " {1/1),
\; \; r \in \mathbf{R} \setminus \{B\},

\end{equation®)

and

\ begin{equation®}

M_0(\mathbffg)=\left(x_1 x 2 \1dots x n \right) " {/n)}.
\end{equation®}

We call $M_r(\mathbf{x))$ the \emph{$r$th power mean}
of $\mathbfix}$.

(b) Plot y=sinxand y =cos x on the same
coordinate system, for 0 < x < 2z . Show

the sine function as a solid curve and
the cosine function as a dotted curve.
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() How to create arrays and multiline
€xpressions in LaTeX ? Give examples
of each in LaTex code as well as the
corresponding outputs,

(d) Draw a graph consisting of two sets of
three nodes and all nine possible line
connections between the two sets.

¢ Check for mistakes in the following
LaTeX codes and correct them and
produce the fina] output :

\documentclass{article}

\title{Differ entiability)

\begin{document}

\begin{frame}

\titlepage

\begin{frame}

Let $£$ be a function defined in a neighbourhood of a point x_{6).
Then $1§ is differentiabje at x_{60} if the following limit exists :
\begin{equation*}

\lim_{x\rightarrow x_{Bhfrac{f(x) -fx_0)}{x—=x_6)

\end{frame)

\end{equation}

Describe how to put an image in a web
page with the image aligned at the

center. Give an example. How to use an
image as a link Give an example.
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Write HTML
HTML stand for ? .
g ‘chf)}éit ctl:;)e(s:;onstruct the following web

II?Iaegr(; are the mathematical subjects
offered : .

« Differential equation

e LaTeX and HTML
The syllabus of each paper can be found

at Gauhati University. :
(Note : Here Gauhati University should

be a link to an external website)
Make a web page showcasing some of
your mathematical interests.

e

Contd.
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OPTION-B

Paper : MAT-SE-4024
( R-Programming )

Answer any four questions from the
following : 1x4=4

O RicIca BIfRGt e Teg 7 2

(@) How do you assign a variable in R ?

R ® 45! 5676 (IR TS Zo 7ea19 oA 2
(b)) Which function is used to create
frequency table in R ?

AT (551 COIR I AE R © 1 boyes
IS I e

() How do you read a CSV fijle inR?
R S 9Bl CSV T35 (03 =I5 2 2

(d) How are R commands written ?
RS (™ (19 (I forl 237 2

() In R, how are missing values
represented ?

RS (AR NNER (vl 3591 27 2
()  What is iPlots ?

iPlots f&¢
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(g9 How do you list the preloaded dataset
inR?
SHITS ST 1 GO1 ARZ9T ©Y (A T
ifere S W2 |

(h) Give one advantage in R.

R 3 51 AR foral|
Answer any three questions frox;.x;ilg
following :
o fRigizan fofbY e et 1 &

(aq) What is the difference between ‘lapply
and ‘sapply’ ?

‘@ﬁ’m‘@ﬁ?{? vﬂﬁﬁﬂﬁs?

(b) Give an example of division of two
numbers in R?

R %51 R0 2 e |
(c) What is the output of runif (5) ?
runif (5) 9 output &2 .
(d) Whatare with () and by () functionin R*
RS with () S by () T & &2 |
(e) Explain the use of scan function in R ?

R scan e 31 faa |

Contd.
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(f/ What is the use of seq () function in R?
RS seq () T IR &2

3. Answer any two questions from the

following: 5x2=10

SR [T Fh 29T Tes 31 ¢

(a) Discuss the programming features in R.
R 2lalifiie gy Siceiioa 41 |

(b) How would you write a custom function

in R ? Give an example.

R 21T (e GBI #i=oiRieTe Fom s ot
= 2 @G5! Twimge A | '

(c) What is a factor in R ? How would you
create a factor in R?

R3 (%T® (TR F2 R (TR T @R =1
= |

(d) Name some functions which can be used
for debugging in R ?

R S A5-Gb (IR 92T 1 gl e
CICRGE
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Answer any three questions from the

following : 10x3=30

o] farprat fofb! e Ted 1 &

(a) Write an R program to check whether a
given number is prime.
TR Tl SR 1 R 2also! e

(b) Write an R program to compute LCM of
a set of numbers.
51 TRy RO o1l 7L, TSN R 2
feran|

() WhyisR programming used instead of
MS-Excel for analysis of data.
w2 RCEeR A MS-Excel T 7 R @i
ErEicEe BRI Rk
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x <— matrix (1:9, 3, 3)

x

# Scale (x)

Scale (x)

What is the output of the programme ?

TE AANER W96 2
Explain about 4nitialize ()’ function in
R?

R< (RIS Ynitialize ()’ ToW 3971 3|



(d) Discuss about the components of
R-studio.

R3¢ TeimiAe e Seeeel 41|

(e) What are the three sorting algorithms
available in R ?

R 3 s AReena (T @R fef o

fo?
hn o I\Igention how you can save work in
R OiA® 331 I Bl FELE save I
i AR
(i) Explain how to export data from R.
R o[ O (@S ORI = |

(g9 Write the name of all control statements
present in R?

RS 2t TR g Bfes A e
(h) (i) Explain the disadvantage in R.
R 9l SPRUITA fordl|

(i) List some of the functions that R
provides.

R 3 CaISIA 4@t gty et w1 fovall |
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