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Example-9.5 (Part-1)

o Let x = (xi1,...,Xpn), where the x; are nonnegative real
numbers. Set

r r r\ 1/r
R e L]

and
Mo(x) = (x1.x2. - .. .xn)Y/"

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

lim M,(x) = Mp(x).

r—0
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Example-9.5 (Part-2)

1 1 1 1 ]
X1 X2 X3 Xn
2 2 2 2
V, = X1 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 U =

1<i<j<n
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Q4. Make the following equations.

33 +4%+5% =6
v/100 = 10

(a+ b)® = a® 4+ 3ab® +3a%b+ b*
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Remaining parts of question 4

(]
0 = sin(90° — )
o .
e = cost + isinf
(] . 0
sin
lim — =1
9% 0
o
lim wed =
§—o00 x/logx
(]

/ e dx = /7

—00
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Q 5.Typeset the following sentences.

@ Positive numbers a,b,and c are the side lengths of a triangle if
andonlyifa+b>c,b+c>0,andc+ a > b.

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

A=/5(s—a)s—b)(s o),

where s is the semiperimeter(a+b+c)/2.
@ The volume of a regular tetrahedron of edge length 1 is\/2/12.
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Remaining parts of question 5

o The quadratic equation ax? + bx + ¢ = 0 has roots

—b 4+ b? + 4ac
2a
@ The derivative of a function f, denoted by f’,is defined by

n,rn =

F(x) = I|7i_r>n0 f(x—l—hf),— f(x)'

@ A real-valued function f is convex on an interval | if

fF(Ax 4+ (1 = N)y) < M(x) + (1= Nf(y),
forall x,y €/ and 0 <\ < 1.
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Remaining parts of question 5

@ The general solution to the differential equation

y—3y+2y=0

y = C1e* + Gex.

@ The Fermat number F, is defined as

F,=2%".n>0.
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Q6.Make the following equations. Notice the large

delimiters.

R, — cos) —sinf
9= | sind cosh
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Remaining parts of question 6

o
all ;2 :3 - dy as - dy as j+ dy ar k
a by b
by by bs by b3 by b3 1 b2
o

[ ail an ] [ bi1 b2 } _ { aribi1 + aobor  aii1biz + anboo }

a1 ax b1 b2 ar1b11 + axobo1  ax1bip + ax b
]
—x2, x <0
f(x) = x2, 0<x<2

4, x>0
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Q7. Make the following multi-line equations.

142 = 3
4+5+6 7+38
9+10+11+12 13+ 14415
16 +17+ 18+ 19+ 20 21 +22+ 23+ 24
25+26+27+284+29+30 = 31+4+32433+34+35
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Q7. Part-2

(a+b)> = (a+b)(a+b)
(a+ b)a+(a+ b)b
a(a+ b) + b(a+ b)
a’ + ab + ba + b?
= a2+ ab+ ab+ b?
= a2+ 2ab+ b2

Presentation



Q7. Part-3

tan(a + 8 +7)

tan(a + 3) + tany

1 —tan(a+ B)tany

tan a+tan 8
l1—tanatan g +tany

tan a+tan 8
1- (l—tanatanﬁ) tany

tana +tan § + (1 — tanartan 3) tany

1 —tanatanf — (tana + tan B) tanvy
tan o + tan 8 4 tany — tan atan S tan vy

1 —tanatanf —tanatan~y — tan Stan~y
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20

21~ \begin{frame}{Example-9.5 (Part-1)}
22 - \begin{it ze)

23 \item Let $\mathbf{x}=(x_1,\ldots,x_n)$%,

24 where the $x_i% are nonnegative real numbers.

25 Set

26 [

2T  M_r{\mathbf{x}) = \left(\frac{x_1*r+x_2r

28  +\cdots+x_nir}{n}\right)*{1/r},

29 2 \: r \in \mathbf{R} \setminus \{O\},

38 \]

31 and

32

33 M_0(\mathbf{x})=\left(x_1 .x_2. \ldots. x_n\right)*{1/n}
4 \]

35 We call sM_r(\mathbf{x})$ the \emph{$r5th power mean}
36 of $\mathbf{x}§.

37 Claim:

38 \[ \lim_{r\rightarrowd}M_r (\mathbf{x})=M_8(\mathbf{x}).\]
39 \end{it

49 \end{fr

41

42 \wskip 0.5cm

43

44 - \begin{frame}{Example-9.5 (Part-2)}
45

46 V_n=

47 \left[

48 = \begin{array}{cccec}

49 1 &1 & 1 & \ldots & 1\

56 x_ 1 & x_2 & x_3 & \ldots & x_n\\

51 x_142 & x_2%2 & x_3*2 & \ldots & x_n*2\\

52 \vdots & \vdots & \vdots & \ddots & ‘vdots

53 x 1°{n-1} & x_2°{n-1} & x_3*{n-1} & ‘ldots & x_n*{n-1}
54 \end{arrayl}

55 \right].

56 \]

57 We call $V_ns the \emph{Vandermonde matrix} of order $ns.
58 Claim:

59

68 \det V_n = \prod_{1 \leq i < j \leg n}{x_j-x_i).

61 ]

62 \end{fra

63

64 - \begin{frome}{Q4. Make the following equations.}

65 » \begin{itemize}

66 Vitem \[ 3A3+4*3+5%3=6*3 \]\\

67 \item \[\sqrt{l188}=18\1\}\

68 \item\[(a+b)*3=a*3+3ab*2+3a"2b+b"3

&9 \item \[\sum_{k=1}*n k= ‘\frac{n(n+1) H{2}\]\\

78 \item \[\frac{\pi}{4}=\Ffrac{1}{1}-\frac{1}{3}+\frac{1}{5}- \Frac{1HT}+\frac{1}{9}=\frac{1}{11}+\cdots\I}}
TL

72 Yend{ =}

73 \end{frame}
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75+ ‘\begin{frame}{Remaining parts of guestion 4}
76~ \begin{itemize}

77 \item \[\theta = sin(98\degree-\theta)\]

78 \item \[er{i\theta} =cos\theta + isin\theta\]\\

79 Vitem \[\Llim_{\theta\rightarrow 0}\frac{sin\theta}{\theta} = 1\1\}

88 \item \[\lim_{\theta \rightarrow \infty} \frac{\pi(x)}{x/logx}=1\]

81 \vitem \[Vint_{-\infty}*{\infty} er{-x*2}\,dx =\sqre{\pi}\]

82 \end{

83 \end{

84 - \begin{frame}{Q 5.Typeset the following sentences.}

85 - temize}

86 \item Positive numbers a,b,and c¢ are the side lengths of a triangle if and only if $a-b » ¢ ,bsc > 0, and\, c+a >

b.5\\[0.5¢cm]
87 \item The area of a triangle with side lengths a,b,c is given by \rextof{Heron's formula:}



88 $% \textbf{A}= \sqrt{s(s-a)(s-b)(s-c)}\,, 55
83 where s is the semiperimeter(arbec)/2.

90 \item The volume of a regular tetrahedron of edge length 1 dss\sqrt{2}/125.
91 \end{itemize)

92 \end{frame}

93 = \begin{frane}{Remaining parts of question 5}

\begin{itemize}

95 \item The quadratic equation Sax"2+bx-c=0% has roots\)\

£

96 5§ r_l,r_2 =\frac{-b\pm \sqrt{b*2+4ac}}{2a} $%

97

98 \item The derivative of a function f, denoted by 57'5,1s defined by\\
99 4% f'(x)=\lim_{h \rightarrow @} \frac{f(x+h)=Ff(x)}{h}.$5\\

1ee

1e1 \item A real-valued function f is convex on an interval I if\)

182  $$f(\lambda x+(1-\lambda)y)\leq \lambda f(x) + (1-\lambda)f(y),$s\\
183 for all x,y s\in I$ \, and\, § @\leq \lambda \leg 1.$

184 \end{itemize}

185 \end{frame}

186 = \begin{fran=}{Remaining parts of gquestion 5}

1087 » \begin{itemize}

1e8 \item The general solution to the differential equation
109 $5y-3y+2y=055\\

118 1is\\

111 $8y=sC_lerx+C_2e*2x.3%5\\

112 ‘\item The Fermat number 5F_n% is defined as

113 §$ F_n=2*(2*n} ,n\geq ©.55

114 ‘\end{itemize}

115 \end{frame}

116 = \begin{frome}{Q6.Make the following equations. Notice the large delimiters.}
117 » \begin{itemize}

118 \item \[\frac{dH{dx}{\lefr(\frac{x}{x+1}\right)} =\frac{1}{(x+1)*2}\]
119 Vitem \[\Uim_{n \rightarrow \infty }\left(l+\frac{l}{n}\right)*n = e \]
120 \item \[\left| \begin{array}{cc}

121 a &\
122 c &d
123  \end{array} \right|=ad-be\]\\

124 \item \[R_\theta =\left[ \begin{array}{cc)
125 cos\theta &-sin\theta \\

126 sin\theta & cos\theta

127 ‘\end{arrayp\right]i]\y

128

129 \end{itemize}

138 \end{frame}

131

132 » ‘\begin{framc}{Remaining parts of question 6}

133 » \begin{itemize}

134 \item \[\left| \begin{array}{ccc}

135 \textbf 1 & \textbf{j} & \textbf{k} \\

136 a_l & a_2&a_3\\

137 b_l&b_28b_3

138 \end{array}\right| =\left| \begin{array}{cc}

139 a_l & a3\

148 b2 &b_3

141 \end{array}\right|\textbf{i }-\left| \begin{array}{cc}
142 a_l & a_3\\

143 bl &b_3

144 \end{array}\right|\textbf{j }e\left| \begin{array}{cc}

145 a_l & a2\

146 bl &b_2

147 \end{arrayl\right|\textbf{k}\]\\

148

143 \item \[\left[ \begin{array}{cc}

156 a_{11} & a_{12} \\

151 a_{21} & a_{22}

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

153 b_{11 } & b_{12}\\

154 b_{21} & b_{22}

155 \end{array}\right] =\left[ \begin{array}{cc}

156 a_{11}b_{11}+a_{12}b_{21} & a_{1l}b_{12}+a_{12}b_{22} \\

157 a_{21}b_{11}+a_{22}b_{21} & a_{21}b_{12}+a_{22}b_{22}
158 \end{array}\right]\]

159

166

161 \item \[f(x) = \left \{ \begin{array}{ce)

162 =x*2 , & x<B \}

163 Xx%2 , & @ \leg x \leq 2\\

164 4, L x>0

165 \end{array}\right.\]

166 \end{itemize}

167 \end{frame}

168

169 = \begin{framc}{Q7. Make the following multi-line equations.}
178 = \begin{itemize}

171 \item \[ \begin{array}{rcl}
172 1+2 & = &3 \\
173 445468 = & T+8\\

174 9+10+11+12& =& 13+14-15\)
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16+17+18+19+28& =& 21+22+23+24
25+26+27+28+29+30 &=& 31+32+33+34+35
Vend{array} \]
\end{itemize}
\end{frame}

\begin{frame}{Q7. Part-2}
\begin{itemize}
\item \[\begin{array}{ccl}
(a+b)*2 & =& (a+b)({a+b) \\
& =& (a+b)a+(a+b)b\’
L=& afa+b)+b(a+b)\\
L=L aﬂ2+ab+93+h“2\\
&=& a*2+ab+ab+b*2'\
&=& a*2+2ab+b*2\
\end{array}\]
\end{itemize}
‘end{frame}
\begin{frame}{Q7. Part-3}
\begin{itemize}
\item \begin{eqnarray=} \tan{\alphaf\beta+\gamma]&=&\frac{\tan(\alpha+\beta]v\tan\gamma}{l—\tan{\alpha+\beta)\tan\gamna
N\
&=&\frac[\frac{\tan\alpha+\tan\beta}{1-\tan\alpha\tan\beta}+\tan\gamma}{1-{\frac{\tan\alpha+\tan\beta}{1—\tan\alpha\tan\beta}1
\tan\gamma}i\
&=&\frac{\tan\alpha+\tan\betaf(1-\tan\alpha\tan\heta}\tan\gamma}[l—\tan\alpha\tan\beta-(\tan\alpha+\tan\beta}\tan\gamma]\\
&:&\frac{\tan\alpha+\tan\betaf\tan\gamma—\tan\alpha\tan\beta\tan\gamma}{1-\tan\alpha\tan\beta-\tan\alpha\tan\gamma-\tan\beta\t
an',gamma}

\end{eqnarray=~}
\end{itemize}
\end{frame}

\begin{frame}{Q7. Part-4}
\begin{itemize}
\item \begin{egnarray+}
\prod_{p}\left(1-\frac{1}{p*2}\right) &=g\prod_{p}\frac{1}{l+\frac{1}{p*2}+\frac{1}{p*4}+\cdots}\}
&=&\left(\prcd_{p}\left(1+\frac[l}{p‘2}+\frac{l}[p*4}+\:dnts\right)\right]*{—l}\\
&=\ left(1+\Frac{1}{242}+\ frac{1}{3*2}+\frac{1}{442}+\cdots\right) *{-1}\}
g=& \frac{6H\pir2}\\
\end{egnarray=}
\end{itemize}
Yend{frame}
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\includegraphics[angle=30,height=9cm,width=11cm] {img3.jpg}
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