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Question no.- 1

m Let x = (x1,...,Xn), where the x; are non negative real

Khushi

numbers. Set

Pt I\ YT
) = (L) T e o

and
Mo(x) = (x1x2 - . . xn) /"

We call M,(x) the rth power mean of x.

Claim:
lim M,(x) = Mo(x).

r—0
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Question no.- 2

m Define:
1 1 1 1 ]
X1 X2 X3 Xn
2 2 2 2
Vo=1| % X2 X3 Xn
n—1 n—1 n—1 n—1
L X1 X2 X3 Xn

We call V,, the Vandermonde matrix of order n. Claim:

det V, = H (xj — xi)-

1<i<j<n
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. Make the following equations.

"
3 +4°+5° =6
"
V100 = 10
"
(a+ b)® = a® +3a°b + 3ab®> + b*
"
- _ n(n+1)
S 0
k=1
"

T 1 1+1 1+1 1+
4 1 3 5 7 9 11
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u
cos @ = sin(90° — 0)
. .
e’ = cosf + isind
" »
sin
lim 22 =1
650 0
u
im )
x—o0 x [ logx
u

/ e dx = /7

—0o0
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5. Typeset the following sentences.

Khushi

Positive numbers a,b, and c are the side lengths of a triangle
ifand onlyifa+b>c,b+c>a,and c+a > b.

The area of a triangle with side lengths a,b,c is given by
Heron's formula:

A=+/s(s—a)(s—b)(s—¢)

, where s is the semiperimeter (a + b+ ¢)/2.
The volume of a regular tetrahedron of edge length 1 is /2/12
The quadratic equation ax? + bx 4+ ¢ = 0 has roots

—b++/b?% —4ac
rn,n=
2a
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m The derivative of a function f , denoted f', is defined by

F(x) = ,li_r)no f(x—l—h/)7— f(x)'

m A real-valued function f is convex on an interval | if
FOX + (1= N)y) < M (x) + (1= Nf(y)

,forallx,y e land 0 <\ < 1.
m The general solution to the differential equation

y'=3y'+2y =0
y=CGe"+ Gre’x

m The Fermat number F, is defined as

F,=22""n>0
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6. Make the following equations, Notice the large elimiters.

- d () 1
dx+1)  (x1?
im (1+7) =

] is‘—ad bc

R — cosf) —sinf
9= 1 sind cos
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[ |
i J k
dy dp aiz | = ’
b1 by b3
n
[ ail an b11
a1 axp bo1
[ |
f(x)

Khushi

a as |. a az |. ap az
ar b3 b1 b3 J + b]_ b2 k
bia | _ | a11bi1 + a12b2  anbiz + ar2b2
boo as1bi1 + axobo1  a21b12 + axoboo
—x2, x <0
=<¢ x%, 0<x<2
4, x> 2
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7. Make the following multi-line equation

1+42 =3
4+5+6 = 7+8
94+104+11+12 = 214+22+23+24
16+17+184+19+20 = 21422423+24
254+26+27+284+29430 = 31+32+433+34+35
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(a+b)?> = (a+b)(a+b)
(a+b)a+ (a+b)b
a(a+ b)+ b(a+b)
2>+ ab + ba+ b?
2’2+ ab+ ab+ b?
= a’+2ab+ b
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tan(a + ) + tanvy

1 — tan(a + B)tany

tana+tanf3
1—tanatanf + tany

tana+tanS
1-— (1 tanatanﬁ)tan7

tana + tanf + (1 — tanatanf)tany
1 — tanatanf — (tana + tanf)tany
tana + tanf3 + tany — tanatanf3tanvy

tan(a + 8 +7) =

1 — tanatanf — tanatany — tanftany
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n2 1, 1
p P p p2 ' pt
1
1 1
- 1+ 54+
5 p
1 1 1 -1
- 1+27+?+E'
_ 6
= >
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N\documentclass{beamer}
\usepackage [utfa] {inputenc}
\usepackage{graphicx}
Veitle{Assignment }
Yauthor {Khushi}
Vinstitute{Mata Sundri College for women\\ University of Delhi}
‘date{}
Yusetheme{Berlin}
\begin{document}
Veegin{frame}

Weitlepage

Vtextbf{College Rell no.- MAT/208/37}

Ytexthf{University Roll no.- 20044563002}
Vend{ frame}

‘begin{frame}{Question no.,~- 1}
\begin{itemize}
Vitem Let S\mathbf{x}=(x_1,\ldets,x_n)5,
where the 5x_15 are non negative real numbers.
seth [M_r{\mathbf{x})= \left(\frac{x_lrr+x_2*r+\cdots+x_nrri{n}\right)a{1/r},\:\; riin \mathbf{R}
\setminus V{9%},\]
and \[M_0(\mathbf{x})=\left(x_1 x_2 ‘\ldots x_n ‘\right)*{1l/n}.\]
We call $M_r(\mathbf{x})% the \emph{$r$th power mean} of $\mathbf{x}s.

Claim:

VAVim_{r \rightarrow 0} M_r(x)= M_0(\mathbf{x}).\]
\end{itemize]

hend{ frame}l



31« \begin{ frame}{Question no.- 2}
32~ \begin{itemize)

a3 Vitem Define:

34 \[v_nﬂiluftﬁhbtiin{nrrayjiisiﬁil
s 1 &1 &1 & ‘idots & 1 \)

36 % 1 b x_2 & x_3 & \ldots & x_n\}

37 %_142 & x_2°2 & x_3*2 & \ldots & x_n*2\\

38 ‘wdots & ‘\vdots & ‘\vdots & \ddots & ‘\wdots\)

39 x_1*{n-1) & x_2*{n-1) & x_3*{n=1} & \ldots & x_n*{n-1}

40 Vend{array)

41 \right].\]

42  We call %V _n$ the \emph{Vandermonde matrix)} of order $ns.

43 Claim:

44  [\det V_n=\prod_{1 \leq 1 < j \leg n}{x_j-x_1).\]

45 \end{{temize}

46 \end{ frame)}

47

48+« ‘\begin{frame}{4. Make the following equations.}

49« \begin{itemize}

50 \item \[343+443+523=643\]1)

51 \item §§ \sart{100}=18 $5\\

B2 Yitem V[ {a+b)rI=ar3+Jar2b+Jabr2+b43) 0N

53 \item 5% \sum_{k=1}*n k=\frac{n(n+1)}{2}3%\\

54  \item \[\frac{\pit{4}=\frac{1}{1}-\Frac{1}{3}+\Frac{l1H{5}-\Frac{l}{7)+\frac{1}(9}-\frac{l}{1l}+\c

dotsh ]\

§5  end{1temize}

B \end{frame)

ET = ‘\begin{frame}

8+ ‘begin{itemize)

£9  ‘\dtem $5\cos\theta=sin{90*{\circ)-\theta)ss\\

] Vitem \[er{4\theta}=cos\theta+isin\thetal]\\

61 \item $% \Uim_{\theta \rightarrow 8) \frac{sin\theta }{\theta}=143%\}

62 Vitem $$\lim_(x \rightarrow \infty}\frac{\pi(x)}{x/loga}=155\\

63  \item $$\int_{-\infty}r{\infty} e*{-x+2} dx=\sqrt{\pi}$s

G4 Vend{itemize)

65 encd{ frame)

G

6T+ \begin{frame} (5. Typeset the following sentences.)

B+ \begin{itemize)

69 \item Positive numbers a,b, and ¢ are the side lengths of a triangle 1f and only 1f Sa+boc,
b+cza,$ and Scearb.§

70 \item The area of a triangle with side lengths a,b,c is given by \emph{Meron's formula}:
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Vbegin{frame} {5, Typeset the following sentences.}
Vbegin{itemlze)
\item Positive numbers a,b, and ¢ are the side lengths of a triangle 1f and only 1f Sas+brc,
b+cea, 5 and Sc+arbh.§
“tem The area of a triangle with side lengths a,b,c 15 given by ‘emph{Heraon's formula}:
VA=\sqrt{s{s-a) (s-b}(s-c)}\],
where s 1s the semiperimeter ${a+b+c)/25.
Yitem The volume of a regular tetrahedron of edge length 1 s S\sgrt{2}/12%
\item The guadratic equation $ax*2+bx+c=0% has roots
Mool ro2=\frac{-b\pm\sqrt{b*2-4ac}}{2a}\],
hend{itemize}
Vend{ frane}
Vbegin{ frame}
\begin{itemize}
Vitem The derivative of a function f , denoted f', 1s defined by
WFr (= Udm_{hyrightarrow 8} \frac{f{xk+h)1-F(x)1{h}.\]
Vitem A real-valued fupctien f 15 convex on an interval I 4f
WO\ Lambda x+(1-Y\lambda)y)\leg' Lambda f{x)+(1-\lambda)f(y)\],
far alld «=,y\in 1% and 58 V\leq “lambda \leg 1%.
Vitem The general solutien to the differential equation
Vy' -3y +2y=0\]
Wy=C_lesxeL_2erlxh],
Vitem The Fermat number 5F_n$ ds defined as
VIF_n=24{2n}, n \geg 8\
vend{1tenize}
hend{ frame]
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81 \end{frame]
92+ ‘\hegin{frame}{6. Make the following equations, Notice the large elimiters,}
B3~ ‘\begin{itemize}

64 Vitem \1\frncld]{ﬂ§}\frn:{[n}l{tu-l}}'\frlc{l}{tn-l}“l]\]

1] Vitem \[\lim_{n \rightarrow \infty}\left(1+\frac{l}{n}\right)*n=e\]
96 Vvitem \[ \left|\begin{array}{cc}

at a L b Ay

88 C Lod

89 \end{array} \right| = ad-bc \]

100 \item \[R_\theta = \left[ ‘\begin{array}{cc}

161 cos\theta & -sin\theta\}

183 gin‘theta & cos\theta

163 \end{array} \right] \]

184 ‘end{itemize}

105 \end{framal

186 = \begin{frame}

187 = \begin{itemize]

108 \item \|[ Eleft|\ba:1n{nrray}f5551

189 \boldsymbol{i} & ‘boldsymbol{j} & \boldsymbol{k} \\

110 a_l B a_2 & a_31\y

111 b_l & b 2 & b_3

112 \end{array} \right]= \left|\begin{array}{cc)
113 a_2 & a_3 1\

114 a_d & b_3

115 Vend{array}\right| \boldsymbol{i}-\left|\begin{array}{cc}
116 a_l & a_3\y

117 B_l L h_13

118 Vend[array}\right| ‘\boldsymbol{j}e\left|\begin{array}(cc}
119 a_l & a_\y

120 bl &b_2

121 \end{array}\right] \boldsymbol{k]} \]

122 vitem A[ \left[ \begin{array}{cc}

123 a_{11} & a_{12} \\

124 a_{21} & a_{22})

125 \end{array}\right] \left[ \begin{array}{cc}

126 b_{11}) & B_{12} \\

127 B_{21} & b_{21}

128 \end{array}iright]= Yleft[ \begin{array}{ecc}

129 a_{1l}b_{1l}+a_{12}b_{21} & a_{11}b_{12}+a_{12}b_{22]\\
130 a_f21 b_{1l}+a_{22}b_{21} & a_{21}b_{12}+a_{22}b_{22]

131 \end(array)\right] \]
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a_l & a_2\\

b_l1 & b_2

Vend{array}\right| \boldsymbol{k} %]

Yitem \[ ‘Vleft[ ‘\begin{array}{cc]

a_{11} & a_{12} \\
a_{21} & a_{22}

Vend{array}\right] \left[ \begin{array}{cc}
b_{11} & b_{12} \\
b_{21} & h_{22)

Vend{arrayl\right]= \left[ \begin{arrayl}{cc}
a_{11tb_{11}+a_{12}b_{21} & a_{ill}b_{12}+a_{12}b_{22}%}
a_{21}b_{11}+a_{22}b_{21} & a_{21}b_{12}+a_{22}b_{22}

Vend{array}yright] \]

Vitem \[ flx)=\left\{ \begin{farray}{lr}
-xA2, Boxe@ ),
202, & @ \leg x \leg 2 A\
4 , & x»2
Vend{array}\right. \]
\end{itemize}
Yend{ frame)
= ‘begin{ frome}{7, Make the following multi-1ine equation}
= Mhegpin{engnarray}
1+428=&3 ‘\nonumber’)
A44+5+6&=AT+8 ‘\nonumber')
9+10+11+128=K21+22+ 23424 \nonumber\),
le+1T+1E+19+208=R21+22423424 \nonumber')
25+26+2T+28+29+ 304~ &31+32 433434435
Ynonumber \end{egnarray]
Yend{ framel



148

149 » \begin{ frame}

150 =

151
152
153
154
155
156
157

158

158
150
161
162

163

164

165

166
167
LG8
169
170
171
172
173
174
175
176
177
178
179
180
161
162
183

=

\begin{eanarray}
fash)r28=&(a+h) (a+b) \nonumber \\
E=L{adb)as+(a+hlbh ‘\nonumber Y%
E=&a{a+h)+bla+h) ‘nonumber 4\
L=Rar2+abeba+thr2 \nonumber \
K=larZZ+abeabebr2  \nonumber \)
L=&ar2+2ab+bt2  \nonumber
\end{eqnarray}

Vend{ frame}

\begin{ frame}
\begin{eqnarray}
tan{\alpha + \beta+ \gamma)&=&\frac{tan{\alpha + ‘beta)+tan ‘gamma}{l-tan{\alpha +
Vhetaytangammalnonumber ),
=&\ frac{\frac{tan\alpha+tan\beta}{l-tan\alpha
tan\beta}+tan'\gamma}{l-{\frac{tan\alpha+tan\betal} {l1-tan\alpha tan‘\beta}}tan‘\gamma} ‘\nonumber )
L=&\frac{tan\alphastan\beta+(l-tan\alpha tan\beta)tan‘\gamma}{l-tan‘alpha
tan\beta-(tan\alphastan\beta)tan\gammal ‘\nonumber \\
L=&\ frac{tan\alphastan\betastan\gamma-tan\alpha tan\beta tan\gamma}{l-tanialpha
tan\beta-tan\alpha tan\gamma-tarn\beta tan\gammal} ‘nonumber
Vend{eqnarray}

Vend{ frame}

\begin{ frame}
Ybegin{egnarray}
\prod_p (1-\frac{l}{pr2})&=8\prod_p ‘\frac{l}{1+\frac{1}{p*r2}+\Frac{l}{p*4}+\cdots} ‘\nonumber?}
E=\left(\prod_p\left(1+\frac{l}{pr2}+\frac{il}{pr4}+\edots\right) \right)*{-1} ‘\nonumber\\
G=&\left(l+\frac{l}{2*2}+\frac{l}{3*2}+\frac{l}{4*2\edots\right}*{-1} \nonumber\\
g=8\frac{B6}{\pi*2} ‘\nonumber
vend{eqnarray}
Vend{ frame}
Veegin{ Frame}
\begin{center}
Vincludegraphics{images.jpg}
Vend{center]}
Yend{frame}
hend{document }
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