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/’*___..l.___fgawé__ P (1a/7]1a) i
1 Component - wise _multiplication :
o %% a’*b
/f—"*g@“—aifﬂ—j’i division and exponents
/—___.———7—'7*_
’/_{_”_Eg._ L :—LL}L» x.s]
T
—_—T ——IAL—:JEJH‘ 'Iz/q; T3/q31
1 =
,_,_,:..._@“iﬁ%_@g matux multHplication is
| consideted
wsec(x) —  csc(x)
‘ sind(@ :  sin(x), whee ‘g’ is in deqrees
__asin(@) = gin"'(x)
I
linspace (xfizst xlast,n) :
Creates an aumay of 'n' elements starting
| with xfizst’ Hl( 'xlast’
I
II
| zewoes (mun) @ Modgix e, O zetoes
ones (m,n) :  Matrixmxn of ones
: eye (m) :  Unit vectod of side 'm'
I
| Transpose  of matlix : A
li Invesse of rrﬂ.w:lfm{fﬂ)
me/uF/ matiix - trace (A)
w matix : _diag (A)
=
|
i il
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Fizst Lowo elemennts

—

A(:.8) — Second (olumn elements
'_——_—’—-—_—. .
A3 — 1 pouticulan element at [3,4]
.___-——4——-—4—|—'*—'_')'_
[l

. To find foofs of quadialic equation:

. syms % Loots ([1 0 -47)
B solve ('x'8 - 4) 1

T Coefficients of
L Equation #self the 'x teams

_—— e e e e e e N e o o e e — = —

. lj-:-FC’f)
plot (x.4) :  Guaph ploting function
; Cieating  vectols:
| ] =z = 0:05: pi
L Cieade vector with equally spaced intevals
J f.j I = lnspace (0, pi, 7)
| b Create vector with 'n' equally spaced intewals
. i,‘.;'} * = (ogspace (1,8,7)
l S 7 equally distubuted values
: bettoeen 10" and 10*
|
. Stem (2,y) :  Plothng disclete sequences
. Setting  axis Scales:
‘ axis ([xmin xmax ymin gmaxD
¢q. i 1= fO'-g«t){ 10]
ﬁ y = /JP(-I) ks sin(a*x+3)
| ,910/{(_1,;;) . axis (To 10 =1 1])
I A .
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o : xLabe[C ')_,_ato.bdu) titte (' ')

. |1—@M1M on_Same g,g_aph b
| hold off — gtop

Ploﬁ-qu on Same g:.aph

—

/f— |
/&gﬁ—xwace ace (0, %pi, I00) ;
— g sin C‘I)_Jﬁ__

//_PML*

title (" Sine function’) ;
e

x(abel ('x

ylabel (' +(x) ") ;

Multiple glaph plots using legend
—  Scieenshot 1
' Subplot (m, n, p)
Mm— no. of Lows p—> Specifies whete fo put
n = no. of colunins a  pautaulas plot
—  Scleenshots k3
!
1. Diaw a cicle centeed at (1,3) with tadius 2
(|
f!
ans | cle —> Scaeenshot &
|
| clecw. all
— += (Unspace (0, 8*pi, 100);

x = 1+ @'cos(t);
i = 3+ &*sincﬂ;

L | plot (%,4,'b-");
Lo | axis equal
| ytabel CyDs
+itle ('Ciacle')s

%  Inmpoatant
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, || riotting polynomials  —> Screenshats
. Elb/fﬁ'ng with ezplot ) —  Scareenshot 5\,
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Experiment 1

oyt IR PO Errscag e Lo AR LA Tm
TLm
:_ . Bl [t Yew juse Tosk [eiten Wadew Hep
2=~ clesr 31l Dede A8 0830L- 3 0 em
E |
4= = Linaspage(,8+pl, 10001 - ___ Trigomometric funcliona
5=y = siniwil | |
§= ™ 008 (Rl
7= g = caniWiJ 15 |
B—  plon MY '--'l4
-  nald on ihl HE ol
50 — ploc (M., ' =t E,l Y ﬂ.".l fﬂl{ N Iliﬁ.l' }
11—  hald sn R I | 4
L !
12— pletix.gll "r"ljlII "I I|I I 4 ,'l RN - /
- hald efr — i I|, \ 1y H‘ b
14 =  legendi'sine) ', iesaix)t, teasinl i g0 Vo Tk 3t 0 |II
- EiBl&('Izigonoketxic functlcas"] # 1 || | II ! || I| "I II [ | l'lll |
W - mlabeli'z'l: A5 il T 'l RN HII W
17—  ylabeli‘fix)‘): Y I '|l } R IIE 4
- g=id ang Al i i I'_. I'\.-" l_.l" III'-\_I' L
1= mlimi[0 =epi]i:
am - wyli=([-2 2]): |
&l A5}
g A A !
o 4] L] £ ] 20 =5
®
0] | — s — e e B e .
o ey - ke ARSIAT Doogmetts MATLART] 30 Figuee 1 = =
| Lm !l:| Tim M|+ —
o il i e s i =i S
2=  clesr all O das b A5 580L-Q O0H]|
PR, b Pty A B B s BBl B ol Bt 2R
% sinju] Cos(E)
5=  swepiotid, i) Z z
8-  plotim,sisixl,'E--'3
T - EAELE] "akzial '] L ,."_"'. s ;i "rlr
B-  miim |0 4vpL|1: of W ¢ 1",'. u\,,_ Fy
4—  yhemf-2 23t 5 ‘,"' % ‘\_/ \j
- FELd Cef L. a o
" A =1
2 - aaplot {3,2.2)1 o 2
3= PLOT (X, ooE{ml . Tt i 5 0 a 5 A0
= EREkedtocaia) ')
15 = mLam(f0 4pd1 : oxp-x] 3 sin3z)
i = yiam (-3 315
iF = grad eog 16 i
EL i
i - waEplen|d, 3,31 il ]
m - plot [z, mxp{=xi, 'g. ") (118
il = ELELm] "wap=x] ] o o —_— -1
32— xlim(go A%Edli:
= yiem|f=0.8 2]}t 08 -3
Ty — Sehd g ] 1 o 5 10
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M- cacieoeaix ) Nads k450838 L- Q08 /=0

13- xBdm{[0 4*Rifli = —

W - ylim([-3 2fi: sin(x) san(x)

17 - erad a=; z 2

1] 2

19— wohplet|3,3, 3 " R ..-"'\_‘- 1\

a0 - Plat [z, 8xp |-x] "5 af ¥ r‘r 5 o

n- eitle [ "mxp |-xi ") % ; i 7

2= xlaaflo épijlp A )5 o A

33— plim[j-0.% 3j};

a4 - acid ong 2 2

m a -] i 5] .} 0
- abpilot |2, 3,40

3T - plotx,ms3¢=] "R 5 eap(-a) 3 =in(3x)

= ELtle ["mez [2x] "]

3=  elim |0 4"psjl: 1.6 5

m = yiam|i-2 aqpr 1 III" |

= gcid oas g [} ||

2z LA | I,J
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HEH:'-GWWTMM
[ fm 2] Tim %] Bm x[Tm =T+

ah ADraw & oirocles centered &t (1,3) with the radius 2
2 - ™
3= cle (4] Figure 1 =@ = ]
;: T w :::ii-:- (9,27pd, 150} BRI : il ic
E-  xmaszecoam Dods k(NSO89 EL- /08| »
7 - v =3 4+ 2%ain(t): Circla
B - ploc iz, v, 'BE ==")r - - .
5 = axi=s sguoal -~ e s "
10—  xlabel('x') 457 P \
11 - ylabel('y'] | s 5
12 = title[*Cirolet) J,"f ]
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i
28 4
A i
2 A 7
18] g o
Sy - g -
1 (1] 1 z 3
®




i tPlereing Polynsminls r}m Figure 1 = | B
1= ol file  Edit' Miew [rdert ool [esktop Windew Help -
= cleas all | Ey | = lm ™
R T DEWS kAR08 4 (A/08]
£~  cosfe=[1 33 1) Als)=s5+ 357+ 35+ 1
T - A = palyval (coeff, ) : 280 g
B = ploc(a;R: "——"]r
5 - title['hisl = 23 = 3272 = 32 + 17} S .-Ie
10—  slabel|'s‘) g
11 = ylabel | 'Ri=)") i JI
000 !
[Li]
7
= P
,_.-f
0 e e
-'_.-P'
&0
=100 k
-5 -]
6.
: | % Plotcing with ezpioc()
2
X~ ayms X
i= ¥ = X"3-27*x:
5= ezplot (v}
&
7 % Used when therse is pno limit given to the variable 'X°
= B )
‘& Figure 1 =8 =
Eile Edit View [nsert Jools [Deskiop Window Help A

DEde R ARLODEL-E| 0B | nDO

x-27x




clear all

& = limspace (0,2°p1,509) §
x = coaisls

¥ om ominit);

2z = sim(Ere):

wiakel{'a®)r
FLebel ("¢ )5
shebel|'z");
ehela " 30 Cucve');
cometd (K, V. 2h
PLOTH{L, ), 212

% Comet fanotion shows Ghe
% plotting animmticn
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T Tng_figen values and eigen vectos (1a/1/1a)

/f,,;___oi_*hL&fﬂ’-ﬂ_jﬁume Matux

e gt

: A hon-zZ&o vedor s an eigen vectox of a Squase

e matlx A if thee exists a (scalan) such that

(S A?‘F_HL_’GE&__@'@H A is codled thae eigen value

of tHie moatux A

AX 2 AN
| — v L— Eigen values |
SQCACLLE MQ%‘RIX E]'ggn Ved—oxs
. Properties of eigen values and eigen vectoss:
] Sum(eig(a)) = teace(A)
i] A mattix is Singuloa i aad only i it
has a zetwo eigen value
Iiiﬂ eiq (triangulas matkix) = elements on its
d.{'a_gona,[
| qCa) = Y
W] eq(a) = A = eig(a”™) = /2
g{_{gg(q) = A > eiQ(‘IT) = A
i er (A) = A = QIE(kA) = kA

k — Axbibu’mg constant

erg (a*) = ;\k

k = POSi‘HVQ s'nfeget




R
= L Pﬁ%ﬁ)ﬁ_ -
A is an ﬂXL_f_Ylgiﬂf_X_ile-anS nti ,
.h woith _e.(im_er]f's -

elenment Aow vectox ¢

coefficients of  ch avacteLishic polynomial ,

[AT-A| - which wil be Sloxed in'p'- -

. ——

— S
T S SO 3
.| g= sgoots(p): R
et B BF S

Botn commands combined will give all
eigen  values of the mateix

|
g~—

VD] = eigla):
| D d:‘agono.[ maotiix  with eigen values in

diagonal
V- Modal matrix whose columns are

the couesponding elgen vedoLs

. | eye(n):
Retturs nXn a‘denﬁ“rg mMatiix

- - —_—— . -
- - - - - - - - = = .
- - - - - - _—— = = - - = - = e e

Find,

' a)  Chaacteristic polynomial

16) R of chauacterstc polynomial
} c)/El’Qen values of A
| ) Eigen vectoxs of A
/f e) Eigen values of A"
{) Eigen values of A ]
9) Ergen value of B= A*313A+ QT |
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ans T I

Command  windowo
_\—-_‘_‘_-—--—-_

a_ polgtay

P E—— N
.
| b Loc_’t§(_ﬁght('ﬂ b

20000+ 0.00c01

16000 + o000

1.0006p - 0-0000;

hﬁd]:

] erg (A)

R

|

_¢]  eig(inv(A))

0-5000

I.0000

| |. 0600

“ £] eig (taanspose (A))

| 2
| |

i ]

9] eig(A] + 3*A+ 2% eye(3))
| ] 13

T




y T
elassmate
[

P = — =S :_'?—_:—“;x
J Q. | A= FI QR { ?
j | 6 =1 .
) | [« R || .
. | find,

_a]  Chawacteistic  polyriomial of 4

ibj Roots of charactensic polynomial
) ] Eigen values of A
) | d] FEigen vectoas of A ]
) e]  Eigen values of A"
. .ﬂ Eigen values of A
. | gl Eigen values of B = 7A°-6A*+ 9R-3T
) ans i —  Scieenshot 1 a,b Since thete is 1
i B | —  Stkeenshot & ¢ c.d eigen value = 0, jt
, i:l —  Sueenshot 3 f,q Is 0 sinqulan mateix

I - Sceeenshot 4 ¢ e and inv;lse is

not possible

'Answexs ode Similon o §,

w |

2y ™

%

X—X—f ——————X . ‘J

SHNAYS

/a7\/




Experiment 2

a.B

Cormmand Window

n‘ =
i 2 i
& =1 o
-1 -2 -1

*>> poly (A)

ans =

1.0000 1.0000 -1iz.0000 0.0000
>> roots(poly(A))
ans =
-4.,0000

3.0000
0.0000



C,D

Command Window
>> eig(A)

ans =
-4.0000

3.0000
0. 0000

> [v,d] = eigld)

v o=

0.4082
=0.81&5
=0.a082

-0.4831
=0.7276
0.4851

3.0000

-0.0887
=0.4180
0.5058

Q.0000



F.G

Command Window
3> B = T*A~3 - E*A"2 + 2*A - 3weye(3)

=T3 108 217
big =258 =-Ta
Ty -19% -4

>> aig(B)

=555.0000

138.0000

-3.0000
>» elig{cranapose (i} )
ans =

-4.0000

3.0000
=0.0000

Inverse matrix ‘e’

>> inw(A)

Int Iint Int
Inf Inf Inf
Inf inf Inf
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—r | Googles mednanism of sanking webpages (a/2/14)

_To  undestand  mathematics behind the

— —

__most  successful  Sequch engine, geogle, using

_ Ouginally devised by Lomy Page and Seagey Btin

_ PageRank :  Function that assigns a ieal numbet

to each page in the web

. Fon a web of pages A,8c,D
- PR(A) = 1-d + gt[_P_a@_,ﬁ PR(O , PR(P) ....]

Iy L(8) L(c) L(»

L(.) denoctes outbound links
PR() denotes He page rank
N denotes the number of documents

A em e me e e a  ee e e e

Pamping factor:  The 'px.obabiiﬁq at_any step that
the puson will continue at the game twoebpage.

Cze.nua&g assumed to be Set cuound 0-85

Outbound link will send visitoas away fiom the

cument  woebpage hefshe is cumently on

Transiion /StochasHc  mateix :
Matgix n which, each of its  entres is a non-negative

feal numbel, tepresenting a probability. Types :

3 il Right teansition mateix is 4 keal symmetiic
F= | matex  with eadh 10w  summing tfo 1.

] left transition mateix is a Xteal Symmeteic

o
motLix_ with  each  column  summing to 1.
wj /lﬁbte teansiion mateix is a teal matlix with

both iows and columns Summing to 1.
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abSOLUfe vatue ot all

The _laagest possible M e

ciaen values of a_teansition matbkix, is 1

T, = 0%, +0x,+ 1%z + Yay
| %= Ax,t Oxat Oxy + Day
4= V3wt Yaxtat Oxs+ Yoy
2 = fa, + Rt 0ty + Dy

Using inbound Links, we have constiucted the

equations and convert it 4o matrix form,

[ x, ro 0 | '/&ﬁ 7 28 i
el = |8 0 0 0 P2y
o e Ya o Ya

| 24 R o o )|m )

We +Find the PageRank vectox

o Vo= e W Each value |n the matux, —
01200 | shows the impostance

B
piatios | «—— & of the comesponding
01935 | «—— D

—

A s te most impodant tahile '8’ iS

the [least impostant webpage.

|
N
/ R webpages
|
|




N P D 217 LN o

—_.,______‘_____/f\
Date __
Poge . N .

! . Ja
N Ol —— )
- 1 ‘ﬂ'\‘i‘%l Y

l ‘ns'{flz \©_ {‘;’5 %A; - B

I \l 2 \ L 3 > C

. BT 3G Zy - D
= | | . TAs — E —

&"_&__i_ Simultaneous equations ¢

- L % = 0x+ Yaxa+ 173+ Vazy+ Oxg
- %G = Rt + Ox + 0x3+ Oxyt 0%
% = Ox, + BB+ Oxa+ Y3y + 1%
X, = fax, + Ox, + Oxy+ Ox4 + Oxs
X = Oox, + Yax,+ Ooxy + 31, + Oxs
fx,-‘ Fo s /3 0 ‘x.‘]
| € s ya 0 0 0 0 %y
w| = |lo B 0O 2o %3
| % | o Y5 o /2 O )[% ]

Ysing matlab, we gei the vectoa as
U = [0.3333 | «— A (Most important)

I 0-16b7 | «— 8
f 0-2222 | « ¢
l 0.1667 | < P
!afi renn Je= E (Least important)

| . The impostance of webpages awe used fo

tonk them using tus algouthm




Experiment 3

Example;
»»a= [0011/2
/3000
1/3 1/2 0 1/2
173 172 0 0]
l =
i 0 1.0000 0.5000
0.3333 o o 0
0,.3333 0.5000 o 0.5000
0.3333 0.5000 1] 0
>» eigila)
anm =
1.0000 + 0.00004
-D.3606 + 0.411041
=0.3606 - 0.41104
=0.27T88 + 0.000041
Command Window
»» [V,D] = sigs(a)
Vo=
0.5065 + 0.00001 0.7552 + 0.00001 0.7552 + D.00001 0.7210 + 0.000041
=0.6057 4 0.00001i =0.3037 = D.34611 -=0.303T7 4+ D.34611 0.24903 + 0.00001
=0.3815 + 0.00003% -0.0932 + 0.27471 -=0.0%932 - D.27471 0.5408 + 0.00001
0D.4807 4 0.0000i =0.35684 4 0.071491 =0.35684 = D.07141 0.3605 + 0.00001
D =
=0. 2788 + 0.,00001 Q.0000 = 0.00001 Q.0000 + Q.00001 Q.0000 + 0.00001
0.0000 + 0.00004 =0.3606 + 0.41104 0.0000 + O0.00001 0.0000 + 0.00001
0.0000 + Q.00004 0.0000 + 0.00001i =0.3606 - 0.41104 0.0000 + 0.000041
0.0000 + 0.00001 0.0000 + 0.00004 0.0000 + 0.00001 1.0000 + 0.00004



Command Window

> a™ v, 1)
u-

0.7210
0.2403
0.5408
0.3805

»>» ofaumiu) Y¥Hormalizatcion
any =

0.3871
0.12580
0.2903
0.1935

Question 1:

Command Window

> A= [01/311/30
1/2 0000
01/301/31

1/2 0000

0 1/3 0 1/3 0]

A =
] 0.3333 1.0000 0.3333
0.5000 0 o o
0 0.3333 ] 0.3333
0.5000 o o) o
0 0.3333 o 0.3333
»> eig (i)
ang =
1.0000 + Q.0000%
=0.7181 + O.000041
-0.1410 + O.66661
=-0.1410 - 0.66866L

0.0000 + O0.00001

0
0
1.0000
0
0



Comenand VWindow
#> [v,d] = eiglh)

L3 -
=0 . 8875 + 0,000041 ¢.638E = §.00001F =0.0175
—0.3487 + 0.00004 -0.49447 + 0.00004 -0.3604
=0.46%50 + 0,00001 -0.0821 = O.00001 0,578
=0, 3487 & 0.00004 =0,4447 & O.00001F =0, 8604
—0.23325% + 06,0000 0. 4138 £ 9.00001 Q,1588
d -
1.0068 4 0.00004 O, 0000 = O.000801 9 .a0as
O.0196 + 0.000G1 -0.T1SL + 9.00001 0. 0009
D000 + 0.000041 0, 0000 = O.00001 =-0.1410
0.0000 + 0.00004 0.0000 = 0.00004  0.0000
D000 + F.00001 0. 0000 = 9.00001 Q,000Q
Command Window

Prou o= wiz, 1)

-0.6975
-0 . 5487
=0.48650
=0.3487
=0.2325

»» wfaam(u) % Normalization

0.3333
0.1&67
0.2232
0.1667
0.13111

050574
0.08%49a
0 .0DC0a
0. CESdL
0.324692

0. 00%as
0.0D00L
0.&865EL
000008
0. 0D00a

=0.0175
-0.34608

0.5758 +

=0._3604
D.1888

0. 0050
0.00C0
0. 000
=0.1410
o 0000

0.50574
= M=] §-LE
0., 00004
Q. 0BD4L
0. 32891

&, 00004
0. 00004
0. 00004
=L L3
o, 00004

0. 0000
. T071
0. Q00
=0, TOTL
g.onan

G, 00an
0.0000
0. 0000
&, 0000
2. 0000

Q. 0oL
Q.00004
0.000a1
Q00001
0.00001

000094
0.00001
0. 00001
0, 00001
2.00004



