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\LARGE\textbf\titlepage

\end{frame}

\begin{frame}{Page 69 Part 1}

\large\textbf{1)} Let $\textbhbf{x}=(x_1,\ldots,x_n),$ where the $x_i$ are Qgggggative real
numbers. Set

SSM_r (\textbf{x})=\left(\frac{x_1rr+x_272+\cdots+x_n*r}{n}\right)~{1/r}, r\in \textbf{R}
\setminus \left\{@\right\},

$%

and

$$M_0(\textbf{x})=\left(x_1x_2\ldots x_n \right)”r{1/n}.

$%

We call $M_r(\textbf{x})$ the \emph{rth power mean of} \textbf{x}.\\

Claim:

$s\lim_{r\rightarrow 0}M_r (\textbf{x})=M_0(\textbf{x}).

$$

\end{frame}
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41 ~ \begin{frame}{Part 2}
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\large\textbf{2)} Define
\[Vdn:\left[\begin{array}{g&g&g}

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

x_1&x_2&x_3&\ldots&x_n\\

X_1M2&x_272&x_3M2&\ ldots&x_n"2\\

\vdots & \vdots&\vdots&\ddots &\vdots\)\
X_1Mn=-1}&x_22{n=-1}&x_37{n-1}&\ldots&x_n*{n-13}\\

\end{array}\right]\]

We call 3V_nS$ the \emph{!egggﬁmgﬂgg Matrix} of order $n$.\\
Claim:

\[\det V_n=\prod_{1\leq i<j\leq n}(x_j-x_1i)\]

\end{frame}

\begin{frame}{Ques 4}
\begin{itemize}
\Large\item \[343+4723+5/3=6"3\]
\item \[\sqrt{100}=10\]
\item \[(a+b)~*3=a”*3+3a”2b+3ab”2+b"3\]
\item \[\sum_{k=1}*{n}k=\frac{n(n+1)}{2}\]
\end{itemize}
\end{frame}

\begin{frame}
\begin{itemize}
\Large\item \[\frac{\pi}{4}=\frac{1}{1}-\frac{1}{3}+\frac{1}{5}-\frac{1}{7}+\frac{1}{9
}-\frac{1}{11}+\cdots\]
\item \[\cos\theta=\sin(90"0-\theta)\]
\item \[er{\iota\theta}=\cos\thetat\iota \sin\theta\]
\item \[\lim_{\theta \rightarrow 0} \frac{\sin \theta}{\theta}=1\]
\end{itemize}
\end{frame}

\begin{frame}

\begin{itemize}
\Large\item \[\lim_{x \rightarrow \infty} \frac{\pi (x)}{x/log x}=1\]
\item \[\int_{\infty}*{-\infty}er{-x*2} dx=\sqrt{\pi}t\]

\end{itemize}

\end{frame}
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80 * \begin{frame}{Ques 5}
81 v \begin{itemize}
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\large\item Positive numbers $a$, $b$ and $c$ are the sides of a triangle if and only
if $a+b>c$ , $b+c>a$ , and $c+a>bs.
\item The area of a triangle with sides a, b, c is given by Heron's formula:
$%A=\sqrt{s(s-a) (s-b)(s-¢)} ,5%
where s is the §smigg&img£gg S(atb+c)/25.
\item The volume of a regular tetrahedron of edge length 1 is $\frac{\sqrt{2}}{12}5.
\item The quadratic equation $ax”2+bx+c=0% has roots
$s$r_1, r_2= \frac{-b\pm\sqrt{b"2-4ac}}{2a}s$$

\end{itemize}

\end{frame}

\begin{frame}
\begin{itemize}
\large\item The derivative of a function $f$, denoted $f'$, is defined by
$$F'(x)=\lim_{h\rightarrow 0} \frac{f(x+h)-f(x)}{h}s$
\item A real-valued function $f$ is Sconvex$ on an interval $IS if
$sf(\lambda x+(1-\lambda)y)\leg\lambda f(x)+(1-\lambda)f(y),$$
for all $x,y \in I$ and $0 \leq \lambda\leqg 1.$%
\item The general solution to the differential equation
$$y' ' -3y'+2y=03%
is $Sy=C_lerx+C_2er{2x}.53
\item The \emph{Fermat number} $F_n$ s defined as
$SF_n=2~{27{n}}, n\geq 0.55
\end{itemize}
\end{frame}

\begin{frame}{Ques 6}
\begin{itemize}
\item \[\frac{d}{gﬁ} \left(\frac{x}{x+1F\right)=\frac{1}{(x+1)"2}\]
\item \[\lim_{n \rightarrow \infty}\left(1+\frac{l1}{n}\right)*n=e\]
\item \[\lim_{n \rightarrow \infty}\left(1+\frac{1l}{n}\right)An=e\]
\item \[\left|\begin{array}{Lgl}
a&b\\
c&d\\
\end{array}\right|=ad-bc\]
\item \[R_\theta= \left[\begin{array}{rcl}
\cos \theta & -\sin \theta\\
\sin \theta & \cos \theta\\
\end{array} \right]\]
\end{itemize}
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\end{itemize}
\end{frame}

* \begin{frame}
* \begin{itemize}

\item \[\left |\begin{array}{g€5}
\textbf{i}&\textbf{j}&\textbf{k}\\

a_l&a_2&a_3\\

b_1&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} \]

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

a_{11}&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}{ccc}

a_{11} b_{11}+a_{12} b_{21} & 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]\]

\item \[f(x)=\1left\{\begin{array}{cc}

-xM2, &x<0\\

x"2, &O\leq x \leq 2\\

4, &x>2

\end{array}\right.\]

\end{itemize}
\end{frame}

* \begin{frame}{Ques 7 Part 1}
* \begin{itemize}

\item $$\begin{array}{rcl}

1+2&=8&3\\
4+5+68=8&T+8\\
9+10+11+12&=8&13+14+15\\
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9+10+11+12&=&13+14+15\\
16+17+18+19+20&=8&21+22+23+24\\
25+26+26+27+28+29+30&=&31+32+33+34+35\\
\end{array}$s$

\end{itemize}

\end{frame}

\begin{frame}{Part 2}
\begin{itemize}
\Large\item \begin{eqnarrayx*}
(a+b)"2&=&(a+b) (a+b)\\
&=&(a+b)a+(a+b)b\\
&=8&a(a+b)+b(a+b)\\
&=8&a"2+ab+ba+b2\\
&=&a"2+2ab+b"2
\end{egnarray=*}
\end{itemize}
\end{frame}

\begin{frame}{Part 3}
\begin{itemize}

\large\item \begin{eqnarrayx}
\tan(\alpha+ \beta +\gamma)&=&\frac{\tan(\alpha + \beta)+\tan \gamma}{1-\tan(\alpha +
\beta) \tan \gammal}\\
&=&\frac{\frac{\tan \alpha +\tan \beta}{l1-\tan \alpha \tan \betal}+\tan
\gammal}{1l-(\frac{\tan \alpha +\tan \beta}{l-\tan \alpha \tan \beta})\tan \gamma}\\
&=&\frac{\tan \alpha +\tan \beta +(1-\tan \alpha \tan \beta)\tan \gamma}{l-\tan \alpha
\tan \beta -(\tan \alpha +\tan \beta)\tan \gamma}\\
&=&\frac{\tan \alpha +\tan \beta +\tan \gamma -\tan \alpha \tan \beta \tan \gamma}{1l-\tan
\alpha \tan \beta -\tan \alpha \tan \gamma +\tan \beta \tan \gammal}\\
\end{eqnarrayx}
\end{itemize}
\end{frame}

\begin{frame}{Part 4}
\begin{itemize}

\large\item \begin{eqgnarray*}
\prod_{p\left(1-\frac{1}{p*2}\right)&=2&\prod_{p}\frac{1}{1+\frac{1}{pr2}+\frac{1l}{pr4}+\c
dots}\\

&=&\left(\prod_{p}\left(1+\frac{1}{pr2}+\frac{1}{pr4}+\cdots\right)\right)r{-1}\\
&=&\left(1+\frac{1}{242}+\frac{1}{3*2}+\frac{1}{4*2}\cdots\right)A{-1}\\
&=&\frac{6}{\pit2}\\



196 &=&\left(1+\frac{1}{272}+\frac{1}{37r2}+\frac{1}{4*2}\cdots\right)A{-1}\\

197 &=&\frac{6}{\pi"2}\\

198 \end{eqgnarray*}

199 \end{itemize}

200 \end{frame}

200

202 ¥ \begin{frame}

203 \includegraphics[width=11cm,height=8cm]{thankyou. jpg}
& 204 \end{frame}

205 \end{document}

206
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Page 69 Part 1

1) Let x = (xq, ..., X,), where the x; are nonnegative real
numbers. Set

n

() = ( )”r,reR\{O},

and
Mo(x) = (x1 . .. xa) ™"

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

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

r—0

DEEPIKA SEHAJPAL MAT/20/120 20044563041 ASSIGNMENT 2



2) Define
1 1 1 1
X1 X2 X3 Xn
2 2 2 2
V= X1 X2 X3 Xn
n—1 n—1 n—1 =1k
Xq X5 X3 ek

We call V,, the Vandermonde Matrix of order n.

Claim:
det V, = H (> — xi)

1<i<j<n

DEEPIKA SEHAJPAL MAT 120 20044563041 ASSIGNMENT 2



3 e
(]
v100 =10
(a+b)°> = a° + 3a°h I EEEE—

n

i3 n(n+1)

2
k=1
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1 15
4 =1" 3T eAR gl
o
cos = sin(90° — 6)
o
e’ = cosf + 1sinf
o 9
sin
- SINgE
e
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e Positive numbers a, b and c are the sides of a triangle if
andonlyifa+b>c,b+c>a,andc+a>b.

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

A= /s(s = a)(sDEEE}

where s is the semiperimeter (a + b+ ¢)/2.
@ The volume of a regular tetrahedron of edge length 1 is

V2
2 ;
o The quadratic equation ax? + bx + ¢ = 0 has roots
—b+ Vb? —4ac
fry, =
2a

DEEPIKA SEHAJPAL MAT/20/120 20044563041
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e The derivative of a function f, denoted f’, is defined by

rr o e e )
gv = h

o A real-valued function f is convex on an interval [ if
FRu (1 = Ny < AF DR (7]

forall x,y € land 0 < A < 1.
e The general solution to the differential equation

y' =3y’ +2y =10

y = Ge* + G, e

o The Fermat number F, is defined as

F,=2% n>0.

DEEPIKA SEHAJPAL MAT/20/120 20044563041 ASSIGNMENT 2



°
i X = 1
dx \x+1/)  (x+1)2
° I\
lim (1+) =13
n—oo n
°
lim ( )
n—o0o
°
a b
x d‘ ad — bc
°

s cos@ —sinf
=1 sinf cosf
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ik

dy as |. dl a3 |. dl ar
ay a a3 | = ‘ i— j+ ‘ k
e by b3 by b3 RN

[ ail an ] [ by biz } = [ aiibir + aobo1  a11biz + apbo }

a1 ax b1 b2 ar1b11 + axobo1  ax1biz + axboo
(*]
L x <0
R X2 500 <iesiD
4, x> 2
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Ques 7 Part 1

L2 =

4+5+6

9 10T

16 +17+ 18+ 19+ 20

2591 26.1- 26 + 27+ 28 +-29 1 30- =

3

=0

13 +14 415

ISR 2252324
31+32+33+34435
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(a+b)2 = (a-blcERE
= (a+ b)a+(a+ b)b
= a(a+ b) + b(a+ b)
= 3% B SDEE
= a°+2ab+ b’

DEEPIKA SEHAJPAL MAT/20/120 20044563041 ASSIGNMENT 2



tan(a + 8 +7)

tan(a + ) +tany

1 —tan(a + B) tany

tan a+tan 8
l—tanatan g +tan )

tan a+tan 3
= (1ftanatanﬁ) tan 4

tana +tan 4 (1 — tanatan §) tany

1 —tanatan B — (tana + tan ) tany
tana + tan 8 + tany — tanatan Stany

1 —tanatanf —tanatany + tan Stan~y
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