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%\titlepage
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\begin{frame}{Example - 9.5 }

\begin{tcolorbox} [enhanced, frame style image=blueshade.png,
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colback=blue!5iwhite,colframe=blue!75!black,
title=Part a]

1 . Let S\mathbf{x}=(x_1,\ldots ,x_n)$, where the $x_i $ are nonnegative real

numbers.Set

AL M_r(\mathbf{x}) = \left(\frac{x_1*r+x_2%r +\cdots +x_n*r}{n} \right)2{1/r} ,\;
\; r\in \mathbf{R} \setminus \{6\},\]
and
\M_B(\mathbf{x}) = (x_1x_2\ldots x_n)~{1/n}.\]
We call § M_r(\mathbf{x})$ \emph{the rth power mean of} $x$.\\
Claim :
VZUim_{rirightarrow @}M_r(x) = M_0(x).\]
\end{tcolorbox}
\end{frame}
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\begin{frame}{Example - 9.5 }
\begin{tcolorbox}[enhanced, frame style image=blueshade.png,
opacityback=0.75,0pacitybacktitle=0.25,
colback=blue!5!white,colframe=blue!75!black,
title=Part b]
2. Define
\[Von = \left[\begin{array}{ggggg}

1&1&1E& \ldots & 1\\

®_1 & x_2 & x_3 & \ldots &x_n \\

X_172 & x_242 & x_3%2 &\ldots &x_n"2\\

\wvdots & \vdots & \vdots & \ddots & ‘\wvdots\\

x_1*{n-1} & x_2*{n-1} & x_3"{n-1} & \ldots &x_n"{n-1}
\end{array}\right] \]
we call $v_n$ \;the ‘\emph{Vandermonde \;matrix} \;of\; orderl; n .
Claim :
\[ \det V_n = \prod_{1 \leq i < j \leg n}(x_j-x_1).\]

\end{tcolorbox}
\end{frame}

\begin{frame}{Ques 4 : Make the following equations}
\begin{tcolorbox}[enhanced,frame style 1mage=b1ueshade.gg§,
opacityback=0.75,opacitybacktitle=0.25,
colback=blue!5!white,colframe=blue!75!black,

title=(a)] \begin{itemize}

\item $5343 +473 4523 = 62355 \\
\item $5\sqrt{lee} 1855 \\
\item $$(a+b)*3 =a*3 +3a”2b +3ab”2 +b*3%$ \\
\item $S\sum_{k=1}*n k = \frac {n(n+1)}{2}5%% \\
\end{itemize}
\end{tcolorbox}
\end{frame}
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\begin{frame}{Ques 4 cont.}

\begin{tcolorbox}[enhanced, frame style 1mage=b1ueshade.ggg,
opacityback=0.75,0pacitybacktitle=0.25,
colback=blue!5iwhite,colframe=blue!75!black,
title=(b)]

\begin{itemize}
Vitem $S\frac{\pi}{4} = \frac{1}{1} - \frac{1}{3} +\frac{1}{5} - \frac{1}{7} +
\frac{1}{9} - \frac{1}{11} + \cdots $5 \\
Yitem $%\cos \theta =\sin(98% - \theta)$s \\
\item $S5e~{i \theta} = \cos \theta + i \;\sin \theta$s \\
Vitem $5\Uim_{\theta \rightarrow @} \;\frac{\sin \theta }{\theta} = 1 $§

\end{itemize}

Vend{tcolorbox}
\end{frame}
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\begin{frame}{Ques 4 cont,}

\begin{tcolorbox}[enhanced, frame style image=blueshade.png,
opacityback=0.75,0pacitybacktitle=0.25,
colback=blue!5|white,colframe=blue!75/black,
title=(c)]

\begin{itemize}
\item \[\lim_{x \rightarrow \infty} \;\frac{\pi (x)}{x/log x}\] \\
Vitem \[\int_{- \infey}~{\infty} e*{-x*2} dx = \sqrt{\pi}\]

\vspace{l.5cm}
\end{itemize}
\end{tcolorbox}
\end{frame}

128 |

129
130
131
132
133
134
135
136
137
138
139

l40

141
142
143
144
145
146
147
l48
149
150
151
152
153
154
155
156
157
158
159
lee
1581

-

-

-

-

-

f\section{Introduction}
\begin{frame}{Ques 5 : Typeset the following sentences.}
\begin{tcolorbox}[enhanced, frame style image=blueshade.png,
opacityback=0.75,0pacitybacktitle=0.25,
colback=blue|5|white,colframe=blue!75!black,
title=(a)]
\begin{flushright}
\begin{itemize}
\item Positive numbers a,b,and ¢ are the side lengths of a triangle if and
only 1f a+b \(>\) ¢, b+c \(>\)a , and c+a \(>\) b.
\item The area of a triangle side lengths a,b,c 1s given ‘\emph{Heron's
formula} :
\[A = \sqrt{s(s-a)(s-b)(s-c)},\]
where s 1s the semiperimeter (a+b+c)/2.

\item The volume of a regular tetrahedron of edge length 1 is $\sqrt{2}/12.%

\end{itemize}

\vspace{lcm}

\end{flushright}

\end{tcolorbox}
\end{frame}

\begin{frame}
\begin{tcolorbox}[enhanced,frame style image=blueshade.png,
opacityback=0.75,0pacitybacktitle=0.25,

colback=blue!5!white,colframe=blue!751black,
+4+Ta=iht 1
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160 colback=blue!5!white,colframe=blue!75!black,

161 title=(b)]
162+ \begin{flushright}
163~ \begin{itemize}

164 \item The quadratic equation $ax"2 +bx +c = @$ has roots

165 Vr_l,r_2 = \frac{-b \pm \sqrt{b*2 -4ac}}{2a}\]

166 \item The derivative of a function $f$ , denoted $f'$ is defined by

167 A F'(x) = \Uim_{h \rightarrow 0} \frac{f(x+h) - f(x)}{h}\]

168

169 \item A real - valued function $f$ is convex on an interval \emph{I} +if
176 \V[f(\lambda x + (1- \lambda )y) \leq \lambda f(x) + (1- \lambda)f(y),\]
171 \[ for \; all\; x,y \in I \;and \;® \leq \lambda \leq 1.\]

172 \end{itemize}

173 \end{flushright}

174 \end{tcolorbox}

175 \end{frame}
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180 + \begin{frame}

181 \begin{tcolorbox}[enhanced,frame style image=blueshade.png,
182 opacityback=0.75,0pacitybacktitle=0.25,

183 colback=blue!5!white,colframe=blue!75!black,
184 title=(c)]

185~ \begin{flushright}

186 ~ \begin{itemize}

187 \item The general solution to the differential equation
188 \[y'' - 3y' +2y =0 \]

189 Vy= C_1 e*x +C_2e*{2x}\]

190 \item The \emph{Fermat number} $F_n$ is defined as
191 \[F_n = 24{2*n} , n\geq 06\]

192 \end{itemize}

193 \vspace{l.2cm}

194 \end{flushright}

195 \end{tcolorbox}
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202+ \begin{frame}{Question 6 }

203+ \begin{tcolorbox}[enhanced,frame style image=blueshade.png,

204 opacityback=0.75,0pacitybacktitle=0.25,

205 colback=blue!5!white,colframe=blue!75!black,

206 title=(a)]

207+ \begin{itemize}

208 \item $S\frac{d}{dx} \left( \frac{x}{x+1} \right) = \frac{1}{(x+1)*2}$5\\
209 \ditem $S\Uim_{n \rightarrow \infty}\left( 1+ \frac{1}{n} \right)*n$s\\
210 \item $5\left|

211~ \begin{array}{cc}

212 a&b\\

213 c&d

214 \end{array} \right|

215  =ad-bcHS\\

216  \item SSR_\theta =

217 \aftrll \bhaginlarravlii{il+l
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\item SSR_\theta =
\left[ \begin{array}{lr}
\cos \theta & - \sin \theta \\
\sin \theta & \cos \theta
\end{array} \right] $$

\end{itemize}
\end{tcolorbox}
\end{frame}

+ \begin{frame}

* \begin{tcolorbox}[enhanced,frame style image=blueshade.png,
opacityback=0.75,0opacitybacktitle=0.25,
colback=blue!5!white,colframe=blue!75!black,
title=(b)]

» \begin{flushright}

$$\left| \begin{array}{ccc}
\textbf{1} & \textbf{j} & \textbf{ k} \\
a_l & a_2 &a_3\\
b_1l & b_2 & b_3
\end{array} \right|
=\left| \begin{array}{cc}
a_2 & a_3 \\
b_2& b_3
\end{array} \right| \textbf{i} -
\left| \begin{array}{cc}
a_l & a_3 \\
b_1& b_3
\end{array} \right| \textbf{j} +
\left| \begin{array}{cc}
a_l & a_2 \\
b_1& b_2
\end{array} \right| \textbf{k)} $$

$$ \left[ \begin{array}{cc}
a_ll & a_12 \\
a_21& a_22
\end{array}\right] \left{ \begin{array}{cc}
b_11 & b_12 \}\
b_21& b_22
\end{array}\right]
= \left[ \begin{array}{cc}
a_{11) b_{11} + a_{12} b_{12)}) & a_{11}b_{12} + a_{12}b_{22} \\
a_{21}b_{11} + a_{22}b_{21}& a_{21}b_{12} + a_{22}b_{22}
\end{array}\right]$$

$8 f(x) = \left.\begin{array}{ccc}
-x"2, & x<0@ \\
x*2, & 0\leg x \leq 2 \\
4, & x>2
\end{array} \right\}5$
\end{flushright}
\end{tcolorbox}
\end{ framel
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\centering \vspace{®.8cm}

1 +2=3\)\

4 +5 4+ 6 =7+ 8\

9 + 10 + 11 + 12 = 13 + 14 + 15\\

16 + 17 + 18 + 19 + 20 = 21 + 22 + 23 + 24\)\

25 + 26 + 2T + 28 + 29 + 30 = 31 + 32 + 33 4 34 + 35
\vspace{l.8cm} \end{tcolorbox}
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* \begin{frame} {Question 7 }

\begin{tcolorbox} [enhanced,frame style image=blueshade.png,
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title=Part (b))

= \begin{eqnarray+}

(a+b)"2& = &(a+b) (a+b) \\
L=&(a+b)a+(a+b)b\\
L=La(a+b)+b(a+b)\\

&=a*2 +ab+ba +br2\\
k=kat2+ab+ab+b*2\\

&=&a*2 +2ab +b*2
\end{eqnarray+}
\vspace{0.8cm}
\end{tcolorbox}

\end{frame}

» \begin{frame}{Question 7 }

\begin{tcolorbox}[enhanced,frame style image=blueshade.png,
opacityback=0.75,0pacitybacktitle=0.25,
colback=blue!5iwhite,colframe=blue!75!black,
title=Part (c)]

\begin{eqnarray+}

\tan(\alpha + \beta+ \gamma) &=& \frac{\tan(\alpha +\beta
y+\tan\gamma}{1-\tan(\alpha +\gamma)\tan\gamma}\\

\\
k=& \frac{\frac{\tan\alpha +\tan \beta}{l-\tan\alpha \tan\beta}+\tan
‘\gamma}{1-(\frac{\tan \alpha + \tan \beta}{l- \tan \alpha \tan \beta })\tan
\gamma}\\

\\

&=&\frac{\tan \alpha + \tan \beta +(1l-\tan\alpha
\tan\beta)\tan\gamma}{l-\tan\alpha \tan\beta =-(\tan\alpha+
\tan\beta)\tan\gamma}\\

AN

L=\ frac{\tan\alpha+\tan\beta +\tan\gamma=\tan\alpha ‘tan\beta
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\tan\beta)\tan\gamma}{l1-\tan\alpha \tan\beta -{\tan\alpha+
\tan\beta)\tan\gamma}\}

\\

&=&\frac{\tan\alpha+\tan\beta +\tan\gamma-\tan\alpha \tan\beta
\tan\gamma}{l-\tan\alpha \tan\beta -\tan\alpha \tan\gamma-\tan\beta \tan\gamma}

\end{eqnarray+}
\end{tcolorbox}

\end{frame}

= \begin{frame}{Question 7}

\begin{tcolorbox}[enhanced, frame style image=blueshade.png,
opacityback=0.75,0pacitybacktitle=0.25,
colback=blue!5!white,colframe=blue!75!black,
title=Part (d)]

\begin{egnarray=}

\prod_p \left{1-\frac{1}{p*2}\right)é&=&\prod_p\frac{1}{1+\frac{1l}{p*2}+\frac{1}{p
A4}+\cdotsh
L=8\left(\prod_p\left({(1+\frac{1}{p*2}+\frac{l}{p*4}+\cdots\right)\right)*{-1}\}
&=& \left(1+\frac{1}{272}+\frac{1}{3"2}+\frac{1}{4"2}+\cdots \right) {-1}\\
L=&\frac{6}{\pit2}

\end{eqnarray=}

\end{tcolorbox}
\end{frame}

* \begin{frame}

\includegraphics [width=13cm,height=8.5cm] {pic.jpg}

\end{frame}
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Example - 9.5
1. Let x = (x1,...,%,), where the x; are nonnegative real num-
bers.Set

27 + @5+
n

Mr(x)=( "'”;)w, reR\ {0},

and
1/n.

M()(X) = (.’L‘lfL‘g e an)
We call M, (x) the rth power mean of x.
Claim :
lim M, (z) = My(x).

r—0

— Assignment 2 2/16



Example - 9.5
2. Define
[ 1 1 1 I |
L1 L2 L3 Ln
2 2 2
NG ol o2
R B S

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

det V), = H (g Tl

1<i<j<n

] Assignment 2 3/16



-]
Ques 4 : Make the following equations

(a)

3%+ 4% +5° = 6°
V100 = 10

R0 =80 | 3ab” + b°

= n(n-kl)
E k=
=1

-] Assignment 2

4/16



Ques 4 cont.

y v 1 L
4 1 3 5 7 9 11
Q@
cos ) = sin(90° — 0)
Qo
e — cosf +i sin@
Q 9
i
6—0 6

- Assignment 2 5/16



Ques 4 cont.

Q
lim ald
z—o0 x/logx
* oo
/ e~ dy = N
—00

— Assignment 2 6/16



Ques 5 : Typeset the following sentences.

(a)
e Positive numbers a,b,and c are the side lengths of a triangle
if and only if a+b > ¢, b+c¢ >a , and c+a > b.

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

A=/s(s—a)(s—b)(s—c),

where s is the semiperimeter (a+b+c)/2.

@ The volume of a regular tetrahedron of edge length 1 is

V2/12.

- Assignment 2 7/16



(b)
o The quadratic equation az? + bx + ¢ = 0 has roots

—b4+ Vb? — 4ac

o The derivative of a function f , denoted f’ is defined by

() — 1img TETR) — 1)

h—0 h

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

FAz + (1= Ny) < Af(z) + (1= A)f(y),

forall x,y € Tand 0 < X\ < 1.

- Assignment 2 5/16



(c)
e The general solution to the differential equation
y' =3y’ +2y=0

y = Cire® + {se®

e The Fermat number F,, is defined as

F,=2"n>0

-] Assignment 2 9/16



Question 6
(a)
o
d € B 1
de \z+1/) (z+1)?
°
. 1\"
lim (1 + —)
n—oo n
o
a b
- ‘ = ad — bc
o
cosf) —sinf
&0 ! sin 6 cos 6

— Assignment 2
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i j k
ay ap ag | =
b1 by b3

az as
ba b3

ay; as
b1 b

a; as
by b3

2 i+

[ a1l a2 } [ b1l 012 ] _ [ a11b11 + a12b12  a11b12 + a12b22 ]
azl a2 bal b9?2 a21b11 + ag2ba1  a21b12 + asobas

-, r=4
b= r?, O0=g=9
4, B2
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Question 7

Part (a)

el =3
44+54+6=7+8
s e 2 = 13 4 14 + 15
BRSO =20 = 21 -+ 22 + 23 4+ 24
HOERIO SR TR 08 29 + 30 =31 + 32 + 33 + 34 4+ 35

] e 12/16



Question 7
Part (b)

(a+b? = (a+bd)(a+Db)
= (a+b)a+ (a+0b)b
= a(a+b)+bla+b)
= a’+ab+ba+ b
— a%+ ab+ ab+ b
= a®+2ab+ b2

- Assignment 2 13/16



Question 7

Part (c)

tan(a + 5 + )

tan(a + 3) + tanvy

1 — tan(a + y) tany

tan a+tan (3
l—tanatan g + tan~y

— ( tan a+-tan 3

l—tanatan 3 ) tan Y

tana + tan S + (1 — tan atan 8) tany

1 —tanatan f — (tan a + tan §) tan
tan a + tan § 4 tany — tan a tan 8 tan vy

1 —tanatan 8 — tanatan~y — tan £ tan vy

Assignment 2

14 /16
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