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\begin{frame}
\titlepage{}
\end{ frame}

\begin{fram=}{EXAMPLE 9.5 : Part 1}
\begin{ent
\item [\cdot]

Let S\mathbf{x}=(x_1,\ldots,x_n)s,

where the $x_i$ are nonnegative real numbers.

set

M_r(\mathbf{x})=\left(\frac{x_1*r+x_24r+\cdots+x_
n*ri{n}\right)*{1/r},

s A: r \in \mathbf{R} \setminus

and

M_B(\mathbf{x})=\left( x_1 x_2 \ldots x_n
\right)*{1/n}.

We call SM_r(\mathbf{x})$ the \emph{$r$th power

mean} of $\mathbf{x}s.




Claim : \lim_{r \rightarrow @} M_r(\mathbf{x})
M_8(\mathbf{x}).

\end{enumerate}
\E‘f'ﬁd{ frame}

\begin{frame}{Part 2}
\begin{enumerate}
\item [\cdot]

Define

V_n=

\left[

\begin{array}{ccccc}

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

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

x_1%2 & x_2*2 & x_3*2 & \ldots & x_n"2\}
\vdots & \vdots & \vdots & \ddots & \vdots\}\
x_1*{n-1} & x_2*{n-1} & x_3*{n-1} & \ldots &
x_n*{n-1}

\end{array}

\right].

We call sv_n$5 the ‘“mph{fﬂﬂﬂiﬁmﬂﬂﬂﬂ}
vemph{matrix} of order 5ns.

Claim:
\det V_n = \prod_{1 \leq i < j \leq n}(x_j-x_1).

\end{enumerate)

\'E"”d [ frame I.
".IDEE"“'.{TJ II“'}{QUESTION d:i

“'.bEE"ill' i _||1||-r_:}
3N+ M I+5AI=6M3S

\end{framed}

\begin{framed}
\sqrt{100}=10

\end{ framead }

\begin{framed}
$ (a+b)*3=a”3+3a"2b+3ab*2+b"*3 %
vend{framed} ('JUEBI
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\end{ framed}

\begin{framed} ..)
s\sum_{k=1}*{n}ks = S$\frac{n(n+1l)}{2}$
\end{framed} £

\begin{framed}

S\frac{\Pi}{4}=
\frac{1}{1}-\frac{1}{3}+\frac{1}{5)}-\frac{1}{7}+\
frac{1}{9)}-\frac{1}{11}+ ‘cdotss

vend{ framed}

\end{frame}

\begin{frame}{Remaining parts of QUESTION 4}

\begin{framed}
scos\thetas = sS$sin(98*\circ - \theta)s
\vend{ framed}

\begin{framed}
ser{iB}s = Scos\theta + i sin\thetas
\end{ framed}

\begin{framed)
S\ lim_{\theta\rightarrow
@}\frac{sin\thetal{\thetal=15%

\end{ framed}
\end{frame}

\begin{frame}{Remaining parts of QUESTION 4}

\begin{framed}

$\lim_{x \rightarrow\infty} \frac{\pi x}{x/logx}$
L =& 1.

\end{framed}

\begin{framed}

S\int_{ & - & \infry}*{\infty} er{-x*2} dx $ & =
& S\sqre{\pils N

\end{ framed)}

\end{frame}

\begin{frame} {QUESTION 5 : Typeset the following
sentences. )

s$\ast$ Positive numbers a,b and ¢ are the side
lengths of a triangle if and only if $a+b>cs
Sb+c>a$ & and & Scra>bs\\[6.20cm]

s\astS The area of a trianghe with side lengths
a,b,c is given by \emph{Heron's}
emph{formulal:




$\ast$ The area of a triangte with side lengths

a,b,c is given by \emph{Heron's}
\emph{formula}:\\

\begin{center}
SA=\sgrt{s(s-a)(s-b)(s-c)},5 \\

\end{center}

S{a+b+c)/25.\\[B.28cm]
5\astsS The volume of a regular tetrahedron of
edge length 1 s \sqrit{2}/12.\\[©.26cm]

\asts The quadratic equation Sax*2+bx+c=8% has
roots
\begin{center}s{r_1,r_2=\frac{-b\pm\sgrt{b*2-4ac}
H2a}}s
\end{center}

\end{frame}

\begin{frame}{Remaining parts of QUESTION 5}
$\ast$ The ‘\emph{derivative} of a function
f,denoted by $f*\primes , is \quad defined ‘quad
by\\

\begin{center}

s{f*\prime(x)=\lim_{h \rightarrow

B\ frac{f(x+h)-F(x)}{h}}5\\

\end{center}

$\ast$ A real-valued function f is convex on an

interval I 4f \!

\begin{center}${f(\lambda x + (1-\lambda)y) \leq
\lambda f(x) + (1-\lambda)f(y)},s\\

\end{center}

for all sx,y \in I$ and 5@ \leq$ \lambda $\leg
1.5\

$\asts The general solution to the differential
equation \\

\begin{center}

Sy' -3y +2y=05\\

\end{center}

is\\

\begin{center}

Sy=C_le*x+C_2er22x5_\\

\end{center}

$\ast$ The SFermat$ Snumber$ S$F_n$ is defined
as\\

\begin{center]}

\qquad{sF_n=24{2*n]} , n \geq 9.5}
\end{center}

\.'E'ﬂd{ frame}
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\begin{frame} {QUESTION 6}
\begin{framed}
Skfrn({dligj} \Vieft( \frac{x}{x+1) \right)=
\frac{1l}{(x+1)*2)} §\

\end{ framed}

\begin{framed}

S\lim_{n \rightarrow \infty} \left{ 1+
\frac{1l}{n} \right)*n = e $\\

\end{ framed}

\begin{ framed)

$\left|
\begin{array}{cc}
a & b\\

c &d

\end{array}

\right| = ad-bc S\\

\end{ framed)
'U?nd{ frame}

\begin{frame}{Remaining parts QUESTION &}
\begin{framed}

SR_\theta =

\left|

\begin{array}{cc)

cos\theta & -sin\theta \)\

sin\theta &L cos\theta

\end{array)

\right]s\\

\end{framed)
\begin{framed}

S\left|

1heginiarray;4igf;

\textbf{1} & \textbf{j} &\textbf{k}\\
a_l & a_2 & a_3\

b_l1&b_2&b_3

\end{array}

\right| = §

$\left| \
\begin{array}{cc}

a_2 & a_3\\

b_2 & b_3

\end{array)

\right| \textbf{i} - &
S\left|
\begin{array}{cc}

a_l & a_3\\

b_l1&b_3

\end{array}



215 \end{array}

216 \right| \textbf{j} + 3
217  $\left|

218 * \begin{array}{cc)

219 a_1 & a_2\\
220 b_1 & b_2

221 \end{array}

222 \right| \textbf{k} &
223  \end{framed}

224

225 \end{frame}

226

227 ~ \beng{:ere}iRemaining parts of QUESTION 6}

228 * \begin{framed}

229 S\left]

230 * \begin{array}{cc}

231 a_l 1 & a_1_2\\

232 a2 1 & a22

233 \end{array}

234 \right]s

235 S\ left|

236 = \begin{array}{cc}

237 b_1 1 & b_1_2 \\

238 b_2 1 & b 2 2

239 \end{array}

240 \right] = §

241 S\left[

242 = \begin{array}{cc}

243 allbll+a 1 2b 2 1&a_1_1 b_1_2+a_1 2
b_2 2\\

244 a2 2 1b11+a22b.2.1&a21b12+a22b22

“

245 \end{array}
246 \right]s
247 \end{framed)
248 ~ \begin{framed}
249 sSf(x)=%
250 * S\left\{
251 * \begin{array}{cc}
252 -x*2, & x<0\)\
253 x*2, & 9 \leq x\leq 2 \\
254 4, L x>2
255 \end{array}
256 \right\cdot$
257 \end{framed}
B 258 \end{frame}
259
260 * \begin{frame}{QUESTION 7 : Part 1 }
261 = \begin{framed}
262 * \begin{center}
263 142 & = & 3 \\
264 4+5+6 & = & T+8 \\
265 9+10+11+12 & = & 13+14+15
266 16+17+1B+19+280 &L = & 21+22+23+24 \\




265 9+10+11+12 & = & 13+14+15

266 16+17+18+19+20 & = & 21+22+23+24

267 25+26+2T+28+29+30 & = & 31+32+33+34+35

268 \end{center}

269 \end{framed}

B27¢ \end{frame)

271

272 = \begin{frame}{Part 2}

273 \begin{framed}

274 = \begin{align=}

275 (a+b)*2 \quad & = \guad (a+b) (a+b)\}\

276 & = \gquad (a+b)a + (a+b)b

277 & = \guad a(a+b) + b(a+b)

278 & = \guad a*2 + ab + bg + b*2

279 & = \guad a*2 + ab + ab + b*2

280 & = \guad a*2 + 2ab + b*2

281 \end{align=}

282 \end{ fr ed}

283 \end{fra

284

285

286 = \begin{frame}{ Part 3}

287 * \begin{framed}

288 \begin{align=}

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

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

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

tan'gamma}

L = \quad \frac{tan\alpha +tan\beta +

tan\gamma - tan\alpha tan\beta tan\gammal}{l -

tan\alpha tan\beta - tan\alpha tan\gamma -
tan\beta tan\gamma}
\end{align+}

vend{ framed}

vend{ fran .-}

\begin{frame}{ Part 4}
\begin{framed}
\begin{align=}
\prod_{p} ( 1- \frac{1}{p*2} ) \quad & =
\prod_{p} \frac{1}{1+ \frac{1}{p*2} +
\frac{1}{p*4} + \cdots }\
& = \quad ( \prod_{p} (1 + \frac{l}{p*2} +
\frac{1}{p*4} + \cdots ) )A{-1}\\
& = \quad ( 1 + \frac{1}{2*2} + \frac{1}{32}
+ \frac{1}{4*2} + \cdots )*{-1}\}\




293
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304
385
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367
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3609
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\end{align+}
\end{ framed}
\end{frame}
* \begin{frame}{ Part 4}
* \begin{framed}
* \begin{align+}
\pred_{p} ( 1- \frac{1}{p*2} ) \quad & =
\prod_{p} \frac{l}{1+ \frac{1l}{p*2} +
\frac{1}{p*4} + \cdots }\
& = \quad ( \prod_{p} (1 + \frac{l}{p*2} +
\frac{1}{p*4} + \cdots ) )A{-1}\\
& = \quad ( 1 + \frac{1}{242} + \frac{1}{3*2}
+ \frac{1}{4*2} + \cdots )A{-13}\\
& = \quad \frac{e}{\pi "2}
\end{align=}
\end{framed}
\end{ frame}
* \begin{frame}

\includegraphics[angle=15,scale=0.50]{Picl.jpg}

\end{frame}

\end{documen

=1
vr




Sneha Paliwal
College Roll no. = mAT /20 / 127
University Roll no. = 20044563049

Mata Sundri College for Women
University of Delhi



EXAMPLE 9.5 : Part 1

Let x = (xi, ..., Xn), Where the x; are nonnegative real
numbers. Set

r rooL. r\ 1/r
M,(x)=(X1+X2+ ”") . reR\ {0},

n

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

We call M,(x) the rth power mean of x.
Claim : lim,_0 M,(x) = Mp(x).



Define

1 1 1 1
X1 X2 X3 Xn
2 2 2 2
Vo=1| X X2 X3 Xn
n—1 n—1 n—1 n—1
| X1 X2 X3 Xn

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

Claim:
detV, = H (x;j — xi)-

1<i<j<n




QUESTION 4

3 +4+5° =6

v/100 = 10

(a+ b)® = a®+3a%b + 3ab? + b3

Zk 1k = n(nH)

&3
Il
=
|
W=
_|_
a1l
|
~Ni=
+
Ol
|
2l
+




Remaining parts of QUESTION 4

cosf) = sin(90° — 6)

e’ = cosf + isinf

I|m9_>0 sinf __ -1




Remaining parts of QUESTION 4

8 X —
||mX_>ooX/7;—qu = 1.

[ eXdx = 7




QUESTION 5 : Typeset the following sentences.

x Positive numbers a,b and c are the side lengths of a triangle if
andonlyifa+b>c,b+c>a and c+a>b

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

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

—btVb2—4ac

n,rn = 25



Remaining parts of QUESTION 5

* The derivative of a function f,denoted by ' , is defined by
* A real-valued function f is convex on an interval | if
FOx + (1= A)y) < AF(x) + (1= Nf(y),

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

y" =3y +2y =0

y = G e + Ge*x.
* The Fermat number F, is defined as

F,=2% n>0.



QUESTION 6




Remaining parts QUESTION 6

R _ cos —sinf
9= | sind cost

i j k
dy as |. dlr a3 |. dl ar
ay a a3 | = i— J+ k
by by bs by b3 by b3 by b




Remaining parts of QUESTION 6

a1 312:| [
a1 a2

aribii + aizboy
ar1bi1 + ax2bo1

|
|

b11
bo1

b12 ] _

b2
aribio + arobon
az1bi2 + a2obo2

|

—Z
X2,

4,

f(x)= {

x<0
0<x<2 .
x> 2




QUESTION 7 : Part 1

1+2 = 3
44+5+6 = 7+8
9+10+11+12 = 13414415
16+17+18+19+20 = 21+22+23+24
25+26+27+28+29+30 = 31+4324334344-35




(a+b)?> = (a+b)(a+tbh)
(a+b)a+(a+ b)b
a(a+ b) + b(a+ b)
a® +ab+ ba+ b?
a® +ab + ab + b?
= a’+2ab+ b




tan(a + 8 + )

tan(a + B) + tany

1 — tan(a + B)tany

tana+tanf
1—tanatanfB + tany

tana+tan
1- ( 1ftanatan5)tanfy

tana + tanf + (1 — tanatanf)tany

1 — tanatanf — (tana + tanf)tany
tana + tanf + tany — tanatanftany

1 — tanatanf — tanatany — tanftany
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