Department of Artificial Intelligence and
Machine Learning

Il B.Tech Il Sem

Machine Learning

UNIT-1

Introduction to Machine Learning
By
Mrs.K.Reddemma,
Assistant Professor,
Department of AI&ML.



(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




EYPLF‘*-T"T?“ “ﬁ\ Machine lomnfn;]
J\’lJ("vu‘ric lLJ-'i"‘"\‘;\:;)' ! ya_-L
st

it amnp
Machine l_eoemfnra 12 “tho precess of- haomf-na mocle ls ~+ha

outtemes bhoved on data.

Tt Snwvolves P’wclfct?nca clagses (or 'ueﬁswx,?m Valuos o ‘Ef"’”””
(\’nPlki' datar. ‘
Eoly AT and Symbolic Sa@_tm .'

ATS bea‘:’nn?nas Sfocuged on Qamba\;’c loafc

* Qenesal walmm Solver CGips) and P\roarcums 05?"‘3 P “‘""6 - 5

common . -

# Relfed on "b‘uh-bomd Sd-dfamls ond qutomc{bd_ -"O'eagmgf\a. |
¥ AT MOM'SWM”L?&HMQI : '

‘sheft 4o Dato- Orfiem, Loty - e i)
“Hy 1980's aou challenges fn gymbolic AT dut 79 complex Yeal-hbr
problams. | | v L ool
X Foous Sw_f:bcr 4o C:[ATG—M\('@'] OPP\"OOC}'LQS H?fk"\'hﬂ ?TSQ,#.‘M‘
nedivevk O?TCLﬁ'l'eaIlYeS
A Muti— loyer pevcaptyon

# Convolutional Neuval Nelworks (enns )

% Recurszont Aeuval Metioorks (RN )

Daop Laoﬂnina Faa -
3 K=
4 AT Evolved into

AVGMWm‘tS |Tke .

* Enablad B2 o -
1. Gmplr\?.cs promgc‘fna onrts (QLPUS) for CDm?u‘\‘ﬂhm: e

| 2 Pramaworks \tke TamsovFlew amd PYTooch .

dmpact of AT ek | pup lemdng , €PeSialA ;Cﬂ“voa:ffﬁl M;*l

‘MA aemmcr\:?\re models , Indluamess Jeauoua A et Qﬂ’\%

 globollzy -

dasp liooming ¢ which ves nwaral niivork

-l

(¥ sScanned with OKEN Scanner



(3 Scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




Maih Cmpcmm'ts‘ :

I Mackum Ltwhmn? (ML) Ayom

A subfield of AT —-?ows.fcl on emalubhg Saﬁhrmg “to
At M 18 huathey divicled nto

¥ homrﬁnarfmm 9"‘_‘““?[”‘( S\Lpevv'f';ed 1-2091":"‘3)
wolves tagks Bke olassHieatfon g Ream agiom
claxifoation p’mclfct?na Cﬁiaosﬁ’ml evcleemes

(oann

—

RO Male Spam (ov) N6t Spam

QGGWSS?OT\ i Mﬁ?ﬂg ant?nMDLLQ VOJ.MS

Eu'l ~Houge P.?ITCQS

¥ laowun%-ﬁrmn obgeyvatuaﬂs (L\mSuPeﬂV‘SGCJ )_wnma)

meha $om obsexvations tnolveg c,Q,uS‘tevlﬂg- CLASJW"r '"RW

ety to e Grmup‘?ng Snilosr data poInits
B Gustomes Qeammtat?m

-_—

- pattean Qéﬁoahi't?on : 3
FocugeS on 1d.¢mtrF-d|r£ pacttesns o data, often VYnked Yo tas

fn mac\runﬂ boowniing Such o9 lmaae ©ov) SP‘Z‘“’}L WC"@'W“’“ Q

3 Oato, Mining
| The process of a—f-?ccfmtabi O‘d‘a%ﬂuzlﬂj Ouncl amalazma ‘
datosets (databones ) to UmcoVesy vsetul pattesns amd tngua
‘1 e fooms e  knckbone o—e AT kﬁ Pfowdfna Sﬁudlma[
s amalyis. ;
Datobates ond ~Human - Machine Jmteaac'hon : | k
Dotobdws o QSU.HQQI——F& gtvxma amd ﬂ’Im’naor}g i Nlni'l,e I-.wm
ching Sritestaction wetems to frterfates () Ssloms ~Hhat allow humg
to Srtesact wih AT G‘F‘ff‘ft“rgh’. |

(¥ sScanned with OKEN Scanner



POBBOLEOEOOITTIOIONOOOBIEIEESELSELTISESGSESESESGEEevdracr

 Hactoeilzation .

| The typfcal backgaoundl dopics of AT oas Shown Figure | Jud 9
“Theovewm F‘*W‘;'}j G}ﬂmﬂwlnﬁml C"‘-l‘;tort;fg
. | Lﬁa;( fmﬁim.@mph ( L?nm‘h i \
- O algebya
e £y B ! D?S@Lﬂﬁ — & s -") g ,max
nvesitad 'lh({o’)( ) |2 fﬂhooc‘
——— shucduves - u "}--L
i i W Y A / Probabilty

APP*o-xfmaﬁon; ;\] Avti-Licfal f | M’é_ﬂ_g__m._?n,chk 3
m"ﬁmﬁ[&‘m’m\ y

0 ) o i - r o O
| Intelligemco k ‘(OPffmtzq'tfo-n 6
M\"“——-—-_- s

' « Alao'r?ﬂ\m;\i_ N [
- — - F %ﬂ
[P S -

_;faj;é L2 Backgaound Topics of AT
- bato Studuves and olgosithms ao baste 4o both,  cenventional omd
Cument AT Sfstems. Legic and Riscodi sthudres ploged am impoartant
zols In e omalydis and syrthesis of convemtional AT system .
T ML, we deod with Vectoas amd Vectos spacss omd —Hhisge “topics

o better appa’@(johd 'ﬂirwah _ﬁhﬂo?t adaeb“_l_ . The data 7Y1PUI to 0"’1 ML Sd-—
Stom moy be Voed o1 a mabin, FUPU-D"?L'Q Called the dlsta mabrix.

I Hve oo n data Tame, each wepsusenited oo am [~ dimomsional
Vectos ~them g cmesponcii’na cdata mavin A 98 of 20 N XL . Lng

18 usefi] tn omahds?ncd o wdah’cs assodilid  wi ko od
Netioosk . Matrs

% aﬁaeh
N a neual

"L mutfplication omd efaem oml.ds‘fg o] 1“wmrt n ee i

j?fﬂg e we‘fah’ts#ﬂhn Newval netiork amd kti’ah‘c upaﬁﬁm_'etmm/
olso halp b Laelghts nesmalization . /

'ﬂ’{o [/ Ql' o ° /

(¥ sScanned with OKEN Scanner



(¥ scanned with OKEN Scanner




L\. —Axmmamous V(’t"\!t'ﬂw . ®

YV Y YYYYYYY

_h'a-ﬂlﬂ
: v, -fellow lames , poncluets
* seb-chitfing Quvs't Delet okl

Movesmemt ¢

s Dsu\fc Montovt % ' Detect &mms"nmsg (or) distaction In el s

Y YYY VY Y Yy

S Heatthame

- @%9\3%3 Qfaamﬁs L pow cl?c.ts cﬁdbéﬁg , Comeey lomg:l move +rom
patient data .
X ‘% D}SCO\JQ% ! End hew wata m[&m_o,ts ug‘ina I‘!.P.u.?]o,b netiorks .

YWY Y XYY

-k S\Smﬁoﬁlﬁf% Mo‘.&wm P-‘Mahct‘ vesponges to  modfeations | us.mg
Uike anom\CS.

6 - Fihan

. TYYYYYYTYY)

%F&a}.&d Qni‘mhon Bedict UnUSual ‘ramsactions (ov) -Hadcma

wﬁg R Taacﬁa qux \mdma Aot ong og\nfa hstorical data.
% Csudit QQm‘\ﬂ » -Asess Jisk lRWJ.S o loam QPP\?C:E'CIC’T\S

VY YT YV

1+ E-Commereg g Recommumdation Systoms
* procucts Recommumdations ¢ Suggest Homs boned on uses

behavios . &3 2 Amazon , Net-Hix

4 Eeﬁ-vch Qaml{"nﬁ lmpm\f‘e 'Zrehvcmu n P\vociuc‘t Seanch .

g QC},T}“’}& ﬁ&mula‘troﬂ .

* Gomo AT ! Bofs Hhat Loy 4 P"*ﬂ Qomas bettey +f,-,am humans
E‘cd Alpha@w

%Qnmu‘a‘tlcﬂ O"F RQQ' b\mld Scﬂma’”OS o I
Weathest 'hﬂ'f'fo(‘, , ‘Eobﬁ'hcs

(¥ sScanned with OKEN Scanner



. S TN T R A ———— ©®
q. Rebatics

Q
C ey, l){',ln
* pednda om ¢+ Robotg umdesStand Hhelr @MV sonmot 8

Semggrg amd  Vision.
“* Motion planning :Nﬂ"?‘ddﬂx adound . abstaclss.

¥ Mumam R’obd‘( ln’te'zmci\on %

b CYYYYvy

Vee ot ,wiston , amd touch o Tntegact wrth people.
10 Bza Oata and —hnoma\fa Qibchon -

Salict +aaud , niliork attacks (or) equfpmant fuslures vsing
lﬁ?l‘ae—Scah pattesn amldglg
Machine .Laammna Bagics

0) SuPew?geql And UnSuPew?seA Leamnfnta
0 Supe&V?Qecl lna?rmi‘ng

SLLFQE‘»W\SQCJ Leoamma —A'adﬁiﬂ»ms oo those Hiat  leasin a mapping

—Hom Shputs o to oulputs ‘Td USI”‘& a labelid datasel, The dataset
Contains  exomples of Tnputs o.‘fma Wih the Correct oulpuks
(lobels ), 0Pt provicled by o hwman  Supervigor.

Rien when oulputs 9 ane Genesatid al%ma'hcaua g
team  Supeorvised Laammna st applies.

(ov)
su,PeEthecI Leosrung & o type of Machine l“@‘m“‘a ml'tbu Qa mod:l
loosns to Map fnputs 2 to outputs 1 Using o labelled dataSe‘t In 8
Basp Locmmnra Fhis mappma I Leooined “9'"8 dep nugl nebwerks

b aujomat?f-‘ﬂ"*d Fscove LSe-ful -—fra—.hweg ~vom datq.

(3 scanned with OKEN Scanner

T v ——— -

o m



(3 Scanned with OKEN Scanner




Answey .

4 Ling
““‘U‘LQ"IO“ 2 (aOICchQWﬂ r{t?(.(‘ﬂrﬂt 1o Fit He bes 1
NE v"\ﬁh \anmfa f‘lcﬁa

Qw W\PUd data Table we=K,
w ‘:S\o\ﬁe of Hw Une

b = y-tntesicopt (valws of Y when % =0)

=113 4§ —p o = V42434445

=3
shp1 — Meams (calwdots Meams) 5

ﬂd = W0,45, 50,55, bo —> fa = Lo+ L4 S+So+55 460

=50
=

Shp 2 -—‘Ccmpull Nuwmesator omd demominater for w

= (6-2) (y43-3)

0O

= (1-3) (4o-50) + (20-3) (Us—560)+(2-3) (@s-50) +(u-3) (55-50)
+&-3) (60-50) |
= (c2) Co) + G)ES) 40+ 0) (8) +(2) (o)

= 20465 +0 +6 +20

=50
> .
2 (a2=31) =f{-1) .+Q—|)L+ 3 e 9,1_‘4,

= Gk xrvrotlt Y

it tput to powdict SEH&T‘
Y = waxb | (x=6 I fs o nuw P P )

qd - BAL D6

(¥ sScanned with OKEN Scanner



(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




GO OREERERALY . SMMRRMEEREE
\atidate  dhe  mpders  pevformance using ol -

- dotipn data
this Step ChNSUuNes St MOARX qehoTCLli*zPS weld ¢

and  aNond oww(-t‘um]_

1. Mopdel pryedicdon |

—tte Avoined -model 18 4kested on vNngeen

Llests dota o Pyedict outcomes ond Lvalunate

1te  Yeou - eoox\d pevfovmance,

., Mpdel Exeplanotion ¢

Tnkevpret ‘and  €xplain  +the modes © oy edicting B

£xpevt Leedbock can  help velines  the ™Model |

Doto o CguisHon |
___...—--———'__'__-‘ ] :

Trnpor LEONCE

ek PO betm dowain

n  the
heoxily dependh [\ 9

£ yoamples %

yldven
. . wtks —vom  Chil :
disdnquish ad

o~ ol
5 e u {
e  heighd O welqht Cve  Sufficlenk,
- \
cnedi (b

'ﬂﬂﬂﬂﬂﬂﬂﬂﬁffﬂﬂﬂn,ﬂﬂﬂﬂﬂﬂ g & & 6 O o &

(¥ sScanned with OKEN Scanner



(3 Scanned with OKEN Scanner




(3 Scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




“Hamdwarttem n.’aft g ¢

¥ ‘T,“[ll‘,g -f}‘:}mr .‘:l'\l""l.l“; C‘N’M'I\Plf'; (\}\ hnqulu.‘-“i

o9

o ot
¥ L('k-l‘l Yow ("C*ﬂ\a?nf; mutt ?P’_p ?'Yﬂ“ﬂpbg O..f 0 an?'ﬁ (‘J?l
8 les
Mhotamee e Afogt wow  contains Seveonl Samp
Sl "amd Se ONn '\ |

on 8mmmd Arubh Ao Suf:ewTSed

Foy
Q
e Second! Yo CoNIOANS

X “The labels (0-9) axe Qsed

loamﬂma “tasks .

(or mocm‘\) ‘beP,’f‘cﬁS.a :
Fov ﬁ?@m Justin

caleulaled .

S Corthold B

aation of o clustn of dato

P NPy

lobe loc! ~+rom

Ve d f;/f‘l S

of Lo

£ ¢ Bgits o, 1 ond 3 one

¥ The Corbods of each cluSly one FepoeSamled o

i ‘000 Hva digit O

vy 1" Hor d;a’lf J

] I -_,f_.pr d.?a‘]t'lt %,

Wmmwmﬁmw%mm

pilid Afrom all the Sampla

Into dustns

clusleved &pm&ﬂlg

|
"

YR LRLLLOONNL L LN L LYY

Within Cach elass |

(¥ sScanned with OKEN Scanner



(3 Scanned with OKEN Scanner




o o
_ﬁﬁm ;Q?M?‘aqiltl
*“fn'mﬂn‘“lrl" bélweon Awo non-zero

o
l,m‘ll'i-"ﬂ”a cmf’\r{ cleiter ti.mﬂl’a-‘:?ls

Cosing tﬁm‘“n"*ﬂ:{ T8 “Hie measuve of

Vectovs  widels nmnlr}'nl n mn'f\.J mae hane
{
appl_.’mﬁrﬂ‘; ,
A B
: o a -
@ .t rﬂ.&Lp{? 'rr’a' ¢ -at C;Gn_\ulﬂql-"’.éj lp) (‘03(9) e —
The Foo osine Simi oA~ 1Bl

¥ AB T8 “te adst Pwh[ud' of vectors A emd B
\‘T\f'lamniucjjs o—[i VQC":—O'DS A Md E)

& |lAl and B

e g I -1 W

N2 PPOPODPYP DD O OD O

¥ B Smilevty 18 o mathematical “techfque —thdt measuves —th

Sm 1&“1:‘3 betivesyy tweo Vortors ]
¥ Ft's oftim used ih “tert omal»ds?s md ecommendation %Sﬁrn =
o 2 ; 9 _

D teeo 15 Cofine) Sinflettics set IR a i wotal
Tn e wealm of maching Lmﬂnfna,cosomn S‘l’mﬂcﬂbﬁ?’ plf"ﬂg Q pivo
>z in em‘noms‘?na text amedysiy protesses. B"d nuojum‘q’narsz
s?mﬁ’laﬁa biiben tettual date. ponts,Hhis metale emables eff-
ient detumert custeing ond Tnfeomation oebieval Syctims .

@ what 13 e cosine oDaoﬁ’mm M Cacking lasining 9
cosing Q‘fmﬂ@;t.a %9 8ed ot o metre o ditfesuont m@’m
Jecening oﬂaoﬁ’tms (oks AR For- difpnning the, Stance belioum e

naighbcos o epecommundaiion stﬁms,‘i’-t %5 Used o Fedommend

with A Some SEE gvncl- fy terual eta, vt 3

' < el : g Bl
iy S;ngwugz of loxts in e docurmantt,

)

J

movies

Used o find

(¥ sScanned with OKEN Scanner



(¥ scanned with OKEN Scanner




e M A= (/v « X 2
78 afund evation fn AL G ML, T4 refers 4o
Seameh 18 a ~Aunmdammttal of n n ALY g

chrw of (‘-xplcfaf‘ha & gPaca o—f\ PC_,«?J)]J? %l‘d?ﬂﬂs 4o ?(‘Iﬂrrﬂ.rfy

7 e ctive
”’H‘u Jr‘.&s"} ®©v) nlc;?.{- CW"-"UPW("J&A ono lfn‘?wd on A anfem obJe

Ev) Set of Corcbaing
wle -€-zp|o're e qole of Seoch  In Veoous op.p[?c(rtfons
) o AT
of Cc*mpml eforce omd ta fmpovtomie in ML ord AT

Le
gl aCrﬂa o velevertt  @@MPES,

nding Showtist pat napaphe..
Ex 2 |.pmbLmn—So|v7na _ Sudokn (ogx)-i‘gy:’?n pa g

- 'Tﬁccfﬁwn-PTo\JTna «-Momaﬁaf 5@3’5;;115 19k o P‘rolog e
3 Secorch to vesit loafca! Pwmes,
-3 plcmnma F
— RobstS 0se Qeanich  S)dprithms | kg
(_BFS) ©v) (D::\S) to p{am ﬁ paths n navgad-hm‘

olap‘Hr:i- flost— secorch

Secorch omcl l(-‘a‘ﬂﬁﬂ n A_'I'!v]‘Ml

-

BT & & nainsn

N
Powadth - ﬁ?ﬁS"l’-— secanc h

0 4 o
Eaoomp Lasx cj_ﬁ }!:?:E,zagﬁ acnmfm : | v P , T

,—::_:.:_-_—

o
C
=
S
S
S
|
S
S
|
S
N

(¥ sScanned with OKEN Scanner



(¥ scanned with OKEN Scanner




T e Ruclcham distames. §3 small e poirts o, closey -tcﬁﬁ‘her.

Q- Coetne Sflotily

Cosine q"m’i’la&“iﬂﬂ Meodides e ceringe of e ama]j hetoean “Tuo

veckors . Tt Sndicalis  haw dmilad “two vectons are 1h +erms o-f G(Jf?(t'm

'Beacea dless of maan?tuoha

bt . e =

Fc’z‘“l“ﬂﬁ "Ef-"" (esine Somrla':uhd = coa (U v)iiz Py
judf vl

et [H,0,1]

x Al < completely dinfloey — Game direction) -

4 e :cmlﬂlla wrryelolad '-Ccfa"rkoaonalj

"

¥ - :cmpuhia dfsgtmilode — (oppasite c{?rect?oﬁs)

Mb . lte consider Two Vectors |
A ={1,2,37] ond B:D"'g‘{] |

Tonea =l

(1) 4(25)+@€) =4 +lo+12 =32

1.’jru“b<:hc:>¥ Aand Bt

lA] = J |°3+9?”+3 —.‘ﬁ-*“"r‘? : ”*
15l = J—;m +5>a-+6n- fm L%

(é-yzs--yaﬂ =75

mﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬁﬂ“ﬂ STR TATA & a -

G Scanned with OKEN Scanner



(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




(3 Scanned with OKEN Scanner




Lﬁ@lnfna iﬂd &'t. .

(]
' H nevy
A’ !.Daﬂmfn b‘?d R’rﬂ:_ ?nvc\lwg mgm...'m'l’?tﬂmﬂ o om (Affr'r[rlk’ mah
2 &2 a ~foom of lm"mfnrJ_

= 'ﬂ\ﬂ'\ 18 a - r[ﬂ)n‘\ o__f bo?]n?ﬂa rlll!‘lnl)ﬂ"s T8 Qﬂgmmn{adlj Sff/‘('r) g p

3,
lk‘l"‘.ﬁ 1< "Hif L\O{J'}t\‘?\g C\”\Cl MMﬁbel’ S &0 "‘gnno‘\ |0 t'*l P

v o oyt o @ : - 08(’
¥ Mcm-\m"\'zl\-\j “TRe g““ﬁ" additionsg and leJ.ll'{IPIA m"””?s, tahlg ane a

!f'!mnPLc% -*@m e f\’c‘;h me“?na'

¥
a1bs
o

0, €4 , AbSunles

. ' e < ‘o a
— Machdwe leaming (ML), leomin Rt Teder i
ok Lmi aﬂm"a\ —ednin gﬁ fnstoad oF 3“““9"’9’0" b

Mmoo/ mnncfmzma —m&na ‘a - o

e
Il SPEC‘
o Tt This mgams —the meckd 9eds g lzaclfng to peer

0 N
alher —Ham ‘folmrt?ﬁax"ng ,Ufﬂ?l""’]‘d‘“ﬁ e :
pe'zhec'zm'mmuz on  UWnbeen okt e
oa b mmmﬂfza‘ﬁm : |
s Loomin %
Cd .EZQ cmnpuﬁcl \fa_b'\ﬂs So that wWe do nﬁ i :
¥ We Stove |
& —Hhem laler . : <
‘o Tecomp _

cub _.Addiﬁoﬂs,mu&?pb"c&,bnq

e e rtabLﬂS/ Squere - i Tthouet mo(Lo ¢

4 Tt faa hmplist TP i el 0 N ngaﬁw F
(;at—fmg 8 S‘?mpgf caffr’ed fnto e know 36 i

-

LA A A .H A A

(¥ sScanned with OKEN Scanner



(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




Department of Artificial Intelligence and
Machine Learning

Il B.Tech Il Sem

Machine Learning
UNIT-2
Nearest Neighbor-Based Models:

By
Mrs.K.Reddemma,
Assistant Professor,
Department of AI&ML.



ddé

A AA AR AR R RN S N N R R N R R NN Y r

,\\}S” Wt (b UNIT- 2
\\0\ tfro w'\
VLA (&

Newest Naighbor- Fased Models

\

_ﬁ_a?_-_l _Tp'*‘mdud‘:’on o [3“0’?“0’“7"4‘1 __Fiensweg
pwc-xfm‘;b mocwses  oxe  LSed “lo quam"t}’ﬁd “Hhe dﬂﬁ&u

oy df&%'i’nﬁlaﬁftd blw twe (©Y) move Paﬁe'un veetors.
ve CtO"rS Q€ WwS&m‘ts d@ﬁmm’tg’ Olmna

of $$mf Iaa:ffa

0
“The s (or) eVem oudio
W pattewn .

(oY) Video -—fﬂcg,
Pﬁr*x?m?ld VZemm®  Moaoulges, . oo oftin  LSd lﬂa |
Quctione vetng e patferss

Compoie and Clm?@ Q)T) leuP (o¥) malo pre iens 3

pwz?nu“b‘/ Mecoutes and e SoM2

“Theny o0 mzumd “Wypes of
popdax omes a0 . gl ba st
Q. Cosing s‘,’m,?lcaf'g
3 Taccand s?m?(am“ba
K «Hmm?na Lotamea

1. pudideam dtome 3 Bt measwuves M sﬁnfaht-b"m distamee  belweaen,
- Q_OQG mlledce:'fha C&C’w-tﬂ-ﬂs

; po?;'ts n outtd —climen fonal  Spate, So Tt 78
s, A0 = { = i)

. codve Siholty s mecues e ot of o et b, 6|
i ﬂ ofan Used Th text chzl-as?s s C@Pm Fms 4?" .
s d(owyf) =1~ oSO, used i text amalysis. é

o pv of docwments. |
o2\ oons ¢ g MUaSudes e vatio of e cwblfnql?tfes
3;;111@@& Smt %U d . used_?_n_w
;E_“f_f:@:.séctfm opor wmfon of o RS e : l
%aﬁ%s Ao Compods Vg § P_m.£emccs, AN ] !
AR —Hamm?n Mﬁf ! TR’ MecPLues  —Hae ru”mber O:F mmm at m'\&‘\
j—:w sy Strings doflesr omd §5 oftwm used n_evvop corvection G""l’t

d

(¥ sScanned with OKEN Scanner




i‘ﬂ&mard Simfloout -—fm,mula ' g .
blw

The Taccard Slmih’“ﬂw <°Y' Tacomd JMI"‘) Maakowes <fre Sfml[""?‘y ;

foo sets. Pt §8 defived o T (AR) = (AR
[ LA

¥ APB - Nummbey of Cfnm‘mm'ts cemmen 1N bath. 915,
* AVB = Aumber of ;MTS M bell cets.

Bxample : A = 1,9 3,4

B = 3{'4'5“16

DRARARRLAN

¥ AnB = 3.4 (Ccmmcm dmwﬁts)-—?- Size =2-

w ADR = 1,23, 45,6 (all vniese elumonts ) —> size =6

Fomula T (AB) =.’é—_ =033

1+-+lammmga R tamte

The -—Hammma Lstames  moasuoes Hie  numbey of pes
at which Two Sh"mas Cor J:ﬁm%} Seauomeo ) Of equal

Tt 8 anhd osed T evvey d"t‘t?"“ ervor 0TS ot 1
S ' G Ay ‘>J‘maq, b "__
ot Q.lm;!oﬁn‘lv.
87|
F?damaJa ,H(AIB) [—A'# ]
— s l—l
A ifnd B o two. %anas @Y‘J bit
* [A‘.-‘#QJI -° ol gl d"""adm i
e oy
e {Se, O4rritiant [
A ffesunt , cthevwiSe. O ey e
* -Tkﬂ Sm aﬁrﬂg '*kﬂ Wn»bi\' ‘ﬂoﬁhﬁ‘i

. 1"
Fiial]  feaiAe A, I'JFM )

(¥ Scanned with OKEN Scanner



(¥ scanned with OKEN Scanner




pective ‘he-ﬂni'\n"ia ,Sdmwmm'iﬁa and ~triam auﬂcl"'» ?”M%
* PR qeflondy! jiﬂ-cl (v,2) =0
Samnum'hta d ("*ha ) =d ('H %)
¥ Tm&mauﬁoa !tueuab'hg d ('ma)( dlz)+d (245!)
Whore 'xtfaa 7 oo cuma “tivee pattennc

The —-Fol!ommﬁa Sections  descoibe, ditfPesiqst 'thGS of d&grmrlaug
/s’mca?ia (p&mﬂw) Meadueg  bélwean  pattesns  Vectows,

OOONL L2228 885CC 0.0

Fucdsdeam MInkowsks Momhattam
.'.hmm?na & : Y
—’_\ | J
A | 0 | | 0o o L r :
{ t ¢ ""':ll"__
B |1 1 Il olo O g ’i&

-

L e
WMM€%MQ

ﬂlmmm£mM%o

calulati s oh‘i-tmncn blwmwws W, Do g

< lios { )n
Ci(??/) (KYJPF q,,i""ﬁ'

Whive :© P,q. o Vettors of

T ‘% a m"ﬂm}r \..J La__fh_i--, ; I‘

TR - |. ESD A -
] o ATy

(3 sScanned with OKEN Scanner



(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner



(3 Scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




ensides tvee fndividuals AR amd ¢ Gor)  p,Qand T
¥ p s connedlid  “to } v ancl B
4 Q 18 connecled  to Py andl
» o 18 conechd to P ond U

eps 1o oty milial Ngighlaner Sisance S0

¢¢¢1\1\?Lr0

1+ Tolortiy nedghbeuns of | P ond @[NP N® | @
¢

. Find the mudual MFal"bﬁwlS. L
\ ¢ 8 ;

“This done b“d Fﬁ?ﬂd&‘m} e Intevsection of —tho T Sels x
" ”ﬁfﬁi‘*ﬂ"’s- NP) N N el :
¥ TR nwmbey o midual  naghloous s D
ey SPmsection, = A

)NCP)HN(‘?/))-—W Sz ot S
3. calolati e muilial Arefal«bm Dlctamte, :

e

= - &

mno (P2) NN 3 «
e H8° [P m,,[ﬁliaﬂﬂﬂﬁ = I~
¢ | n(P) NNE) | =0 & S
E"Za{mplr . l,d'r/@ Qp"d we. have }-billtﬂ"ﬂS ABC S
K A 18 connddid t° E"c'w : =

B 2 connechd V0 ALS -~

3 PR e ~

¢ 0

g C A connec i Aamcl X S

Y. D 4 Cmmcﬁd R

S
N
S
&\

&

(¥ sScanned with OKEN Scanner



(3 Scanned with OKEN Scanner




[ C‘almﬂﬂ; e Swm of MNDg o each tlom
Q. Cc'mpaqw Sam 07‘1 MND g

glk‘]”ﬂ 9--“ L’N’Qq ’_{3‘0 ;A f'Rl («\ D
A - MND (AB) + MND @A.0) +MND AiD)

L8222 0.0

- 'S Al

- ‘Q‘S

. B = MnND (8:A)+MND (@) +MND (8:0)

= Q5
¢ =rawo @,p)+0D &

i

c e

g) + MAD (D)

= l’H%O’S_ ;

:;Qg y |
D, ¢yt
D = mnp (D,A)AMND (D,B) +MND (D, ¢)

= Hltos
e e
_’:’l—lji:al Afex@imbowv Ristam(o @
Rork e Stoms comontil ovcles lbpemclastes on e iStance

st place A
a“d place B .
Zvd place ¢ £
wh place *P .

DARRAARNOALDDRDDDN

/

2

™
(¥ sScanned with OKEN Scanner



(¥ scanned with OKEN Scanner




ot Sfm}j)_lo M({Tc!\fﬂﬂ _(’L*f’—’—'fr(‘k:{ft _G-;HC) |

—
- —

SMc Meduas Hhe propedtion of Ma\.cf«\fh‘a bt ( both. o and 1)

it of “Hae tetal
e clr-f f’n_c

B3 Miy =
* MC' . 1
X M|ip =

Fevmuda -

sMe (Pe) =

s,

\'.I‘_‘Q u\hjnl’

v of Aimes both pcmcl Q. have O
" " P CUV‘IG‘ Q' hﬁ\fe 1

A pig O amd’ @ 13 ]

| P?}):LMCJ Q,(IJSO

Mll +MOO

r“'/—_——,
Mep+Mor +Mio +My

% My =1 (B positien F)

v Moo = 2 (BTt pestions : 2,35, ¢, 3,9)
4 Mgy =1 (Bt pesition 10)

# M =1 (B psition 1)

SMC.. (_PFQ/) = e 5 10

—_—

N os

Myt Mo AT S o

1o

ja.CCQ?JJ C_QE#?C%WWJ( gc_-) %

<] Coufffomt ony CosTeloms pesitfons v at lecoyt

one S-tm?nfa hon o .

both a1 o i Aotal  peattion
FGU,L"_U_‘:‘_?QQ. ;- Ac (qur) =
_—

(TRNTRCOTCT.S e Tatio of Fns‘f-b’?ons wWhane
o whyg at Lot one i3 1,

My

Moy +Mie ~+ My

(¥ sScanned with OKEN Scanner



(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




(3 Scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




Pmcﬂ Mecowuzes

T cow Sovesal meousws vked o evaluali e peoformamce of
ML models | wie will censidey  &ome of Mo rr.iouﬂcﬂt Meaduiges (N ~theg

ceckions.

5 0
PQSI%'dmancc of classibiesy -

& dassHroation Acw'voca :

classiroation aowmc.xd R a hsje p@a—?wmgmu metric. —thert fa‘OJaj:'S .
how mamtd P?m(tn}(‘ﬁms uwepe Ccovrect eudt of ~Ha. *to‘ta[ Pmp d.‘-’eh"ms mcd’

L ol

LS e

3

=
G?‘J@ﬂ ¢
o =Tl numbey  oF pattesns clossi-fied . ¢
he = Nwmbey of Co\"f{c!:h} dass{-Bied patteans, ¢
=
Famuda - A
i ) h(._
class?Pestion Accufauu.d( =i X100 (o
: ) e
£ o classifier Co'*vec*ba cassiffes 8o cub of 350 pattesng A
[ ey
9O xioo = Lo/ ch%ca |
360 o = o ' . (o
o A 0 ode dgta‘flad bswakdown e
K ConbuSon Mahtx @ Condusion Matn previststio 1
of o docciler's pertormoma Sf %ch % P
opo () 3 -
cmc&la ©) ?nCOT*@C’CLJ clagsPbiec] —om €a o
, I~
¥ (o —tReve bhe three clqggeg Rl O‘M'al €3 (\.J
* Lr e be Q00,100 Snd 50 pattesng —frem  clages <, ,c;«d%hj
Bfgped?\raha . o
“Tows /pawdf&ﬁ}d .q_C—,h [Ze. g o
I N e &
o 180 15 6 kN
Ca 5 3S 10 e
€z 3 2 Ly !_s"f
[y +

(¥ sScanned with OKEN Scanner



(3 Scanned with OKEN Scanner




Performanmce Oimcg o> E’qamssfon Alaom"ikrns

Pev'fgnammw Mﬁrﬂl . Pef’c-?vmnm@ Mebic ®w USed to Qvalua'iz how

well o mocel T8 pe'u-f?mmm? with gecpect o Ha tack T T dggﬁnﬂd ~for

These mMetaves 3&(@ ‘ldm.l lﬂSlal\‘l 1o e models acw'muj raea.{:qbll,i? and

effectiveresy §n mqkf'rua chluctumc.

jtﬂ CL\O‘;U? O-P mMeh e | ng on e

1ok amd e specifie amls of e medol .

The most commen metrtes fneluce + 1. Mean Abobils Ervor (MAB)
& - Meam Sq‘b[a'regl Eyror ([\A,SSJ

o Mean Absolity Enor (MAE) & MAE Muouses e avesrage magriticls

of Evvore  babiam pouoliitid and dddual Valws wiiteut cons
dfvections | 54 s P_aSl& “to ?n‘teYP‘ref omd B g Sendtive to sutdiers

MaE =L = ap-d |

=)

Wi age 2 4y aclual Valus
‘ig'; i3 e Peudfc'ﬂicl valaes
N %2 Hhe nwmber of dato points

'Elmrpla pmb\sm ’Eml uwrlcl ert‘c US_@@? E'msmp'-ﬂ *
“Houge poitce? predictfon : poudict e pafce of @ B coise: Lo cdiorilty

i 6724 — Squone feekg
Location
Nusmbey of Keoms

£
_—

Jtape of macking leannirg

dﬂ‘l na el

Sectirre

® 2.2.2.2°2.8ARA848A48888MA8MAAAARAAARAAAAAAAAARARARRL 0

Ly

(¥ sScanned with OKEN Scanner



(¥ scanned with OKEN Scanner




Department of Artificial Intelligence and
Machine Learning

Il B.Tech Il Sem

Machine Learning
UNIT-3

Models Based on Decision Trees:
By
Mrs.K.Reddemma,
Assistant Professor,
Department of AI&ML.



(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner



* So, Hewts Sfealuve Used o each of M ohild  heobg Wil acperd %
N ”ﬂi{’ ——ffntuw RlOlEﬁlyJ a1 'R'z.e {'h“voml_‘ h(_Y{o. I :
e 1 Al “e be O J"?mﬂf

¢ Su{l‘l, O Qn{:(o.]ﬂrﬂl 8#‘«.&0(41‘} [))m(o_gg n‘]..d )(I { ¥ ( %
o Hse (lﬂ"l'ﬁt"l.[‘_ ¢
Example :

Q o o CJ.QS
,Tmagfrln 9{'“ a%e C\C\Q;rﬁvdﬁnﬂ S'Luclorntg an;c} on My ‘am >
¢ v i highest c
¥ QPu’-‘.{ T S{,ucl‘d +ime becoune 1t P?DWC[DS, —tHAo a WOLV‘
at —kat moemenit . =
K Buta better lma:tm@ coutd have bean 2pUtind :
basud ON P*rev‘i’ous exam  Seoveg . -
, -

2 "t un L): ﬁ:g)iﬁ‘.gt\fé PRy
L btk On —+H rwrmbe'r _012 Seatture €
Celiction of a -—ﬁecihlre O“ZP@T‘:’I <

omd “Hre  ruvmbey of pattesns,
co Tecte Concdudid on e Pactire
+to be Smple.
Even Simple docts Cam Lborie Computcrhmqlha
Whem —Hie dfmems‘fonabtd a2 ldﬂ?e,
Frample *
5 'iﬁaamﬂ o datoget with 10,0000 wmrds omd 1°°
4 Each nede hen 4o ek 100 l2Efesort gphtg

¥ T A ree 391"“’9 cleep (9’ lapth = ICQ s

o oow 1000 o,.ﬁ. Cmnpu‘td'ﬂms I (orEedt R
golution & 13 aeduc Cmﬂpﬁdt?m'ewseg‘ -

== -

%*r
b
a >
P ADAADAIPLLEDDDNDD

(¥ sScanned with OKEN Scanner



(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




Mis classrfTastion “?mp[m?LJ .

PN O

| - ntg‘ﬁ(r’p
¥ Pp I8 M probobi U’W of a clas ot Aot rodo, ¢
A ¢
:3, . &ﬂmgc o hode, centedhs ~Hwo r%”ow?rﬁa ¢ Jass C_th'f‘r?ﬁ_l'fﬂ &
9
elets A = Qo7 (0.8) A
ca B = 15 7.—(0:18) . c
clasc e = g7.— (0.g) [ =
0 (9
i e miscloPtion Tmpisnty T 3
- I—-mm((RJ'J - \ t-max (0:#) &
[
= {— max (0.6) o2 &=
|1—0- 8 8 S
gy decieion “Hreeg e:‘::

920 mebte. Oged n

choosen elomenT “”“H

( Miscdass? Seation Tm Pusﬁ"
4o ngoBure hew oflem o fa‘wndmn'#?

lase Q_\
be noorvetly lassitied & we oOfed e mow'fab] dase Tn: ‘::
o 8!\1‘2}1\ V‘aﬂo) i Q

EL_&U A —f}rncl +tAs ovfﬁook 1e_m?€'f&hlfe —Husru “'U Q{
i ' &"'l'ésmpe'}fobn’e N
5"-Hum?oh'%j. o
o dibumine Az data cet PVOPG‘ETt!@Q bowd]  on e a'\f’im da:te.é
s B <o O §

b T o B
P N
& <
L L8

(¥ sScanned with OKEN Scanner



(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




(3 Scanned with OKEN Scanner




(3 Scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




E_—lEB o (.m‘i“*ﬁ“‘d “the “3_(,111\‘-‘104 kayor &

K The towe "lmad \albue ~foa (0-5,04) 2 9
F e Qquexad evvoy % Chlwﬂo.ﬂch on

! A
(a=266)* ~(o- 24 ) 2 .11

Q o
( hmr_\w?n&on with KNN Bo‘qmmg?m .

+ TIn KNN Q@&QISS?CW’\’ Q df-ﬁfeswﬂt QPP‘yoad'r\ 8 vsed .

o .Augaaa‘fr\a k — naoswst mj’akbdv& :

PN ROOA

I

fad

n N

¥ For the Same test perit (O-B,O'l‘f),KNN Qeawgs?on Proc:b
Q-33.

H The S &
(9—a-233 )%: 60-33)

-
LY 4

C:! éxyYoyYy '-‘g‘OT KNN Wi

syt

P st Ao Regressin ¢
6!.2‘1’1!;!{01 gl—‘-‘PQ '_Jlo :%:u_.:ilcj/ :Q _@fi’_lg:'@ LL_Q‘E 12 —
e | riede dataset at

Lsto‘b"t Uﬂﬂlﬂ«, —Hs E"'\'t?'b’e m # 0 o o.a ; 1y
| AT d gplit point b‘& m‘n’mmmma “HAo
2. Find e  bect _r_%_’g_*_r_e__gm P
We‘j’camed aqucsed  ©IOT.
et Trto Ttwo

boood on —the cheoo Ut
Qukskets ¢hooSem QP 3
0o |, e data

v = Q‘,‘\nclﬂ

b Repeat _pw_gvss_jafe_c_gg‘?ge_ta on éach Subget uatfl @ Stopping

PRARARAAAAAAARAAARAARA S

concdfeon 2 met, ,
Ex t max chplh ,mitnfmum Samples per necl. &
5 -Ags?gn ‘e muam terget vahws to each Leert oo, | =
(. Le the tgee to mako Pawdfc{?crns ba rfollow?ﬂj &“‘QS"_‘”') Zulss :

Lom the oot 4o a laf e

&

(¥ sScanned with OKEN Scanner



(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




Bias- Vaﬂt‘i’am vade—OFF

u__}

= Eh? * T o “ouo S’qoﬁmplﬂﬂ wfﬂ" i, sy |
n .
concSdey anly Aw e fiost thvee mbum;;df e I o . 'tesﬁra

on ke MO
. Eost @ wowg Tto el mo

bt ug Steoft with © Qﬂmpb bof Ao ,—?wm qd.—,
bt~ |
R 18 0 %ma ng. ~Th leoott — M Cdo o] on Fe

k
oo e WM nownS ('%)”m?na ~tuo

od
oam Ut

Havee Pom-ts @J?S
:
g 78 Umknowns.

polinomfa] s to Tlustiti bag and waientt

fampte | x| Toptap [y [ p | Y

‘ o [ Al o 1 I

0- 63 3

‘; 1 3 H/.?’ ‘3 . ot "--Il

363

- P ) -i"_g?;'?- + :L._.-._I'
6 6% :

e | DEE

n A q/’-f 216 | £

. | undev% ovenfit | oveafit|

‘thp 1. Simple b«rwafh Mod:u? ]

———

The rf-('US{' o.pp‘rcach f}.‘s 4o fit o Unges, moded o-f tre Spom
"d = mite —> w%m m (g e slope , ¢ %0 e intevegpt

3
N
E
N
\_
»
°
°
°
°
=y
9
D
-3
b
D
b
9
Y
-9
-
P
4
i
-

lﬁlﬂ} e L’Jf'lt‘ SQUeSS Wd oo wq"hons OEM O\.Q'Gl\fed

e Summation of 'foz?et Va.oﬂﬂs o "hmn: e “aken "’em"‘l e
fiost three Pows o-ﬁ —-ﬁolgu 3.3, whove ~Hae -fafaﬁe{"‘ WJ"‘US (‘(P oy

Biich. . § M_ ¥ Fﬂ*aet (w “The otal Sum &f*‘ﬁf -l:a’da

——— — T

' ' - aluos T8 Ayt = 143+

o | 5f it
3 b L [y =u)

(¥ sScanned with OKEN Scanner




(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




' 3-8 Rundom Ferests Rov-elassification —And ﬁ?wggrm..

T Lineex Madel (%mcdh‘t Lone &t ) = column fag,
S “1s mcdc_.ﬂs 4vllows a_gf’mple %ﬁah'f——Wm (’q}ua{fon 'a:mor—!{

+ Tt does not ot e ﬂwofn?na clata Qora.c-tv (evvoms €rdst in
e 4Tt Havyee MJ

AA2R2RLR

+ This meams | hay lfmi’a\'\ hiag <?'l‘ dim plf-f Tes ~Hw clata too mmL)
* Tglies ofixed poedfction oot tect @w(a-y ) low e

L.

!

(AR

enclusfon + o s,
Concusion = e Whoo mode! 73 wndnv-ﬁ?-!—r?nca becaune, Tt failss to
Caphave patiesns n —the ﬁﬁ'&%\ "f'mfn?n? ddata

"‘"t{)

"Q
<
3 - Rogswe-3 &rnmnual Models — co(}uth qu amc] q(fP,, . ‘E
— = E
S

+ T modds 7 e “hefnig, clata | perfectly |
(—rr@a pass ’%au@]—; au*—i-ra?nfna points eocacﬂar)

¥ Honseny, Loty bt e (BB e
They give dbfesamt Pesutts (184 ond 1-8%) :

* Snw Mgy models r g‘?can?—ffw"y b"ﬁm‘ =) "huff-'[
Aerta 'ﬂwa have h h Vasameo. TEN
CondlaSen : s cegouny plipenial meslls, s oMeerfiting
bre cosmo 'ﬂm& Captuve NofSe mstaad of ' Odllaf F‘ﬂﬁm&
rzomﬁ E’osul-t rﬁm BiO/S Vooriamce %dg OFF g duks
A The Bisasn modef (%) Unelap-Fits emisng ﬂ-'ﬁs*%‘”-
gligns i P@ld“mf mocld (g, fw*“e;s"m

%L(j MOMOIUZL ~7aiinr S I

(¥ Scanned with OKEN Scanner




S
i

<] L '-
~ . + 5 ' Y - ay T____-

Y Blag Vosiam e oVesf3+in
o | | R ]
d U 0
- 05 +High Low No
- w"A“,_,_ L 1)‘-:,)5;‘
-~ L 4 - P i s ——ﬁ\___
-~ r'_j s Ii ! LO a lf

g | Nesum M@&;um S glﬁ‘thj

» ’ | <
3 ‘st pelnomfal 4
» » ’
a vz Lexs) > H‘\'ylw, V@S
'-ﬂ Ancy Tr I)Jr\r,m al =
; | jeiny L2
” L
” q&’ 007\1// /3 %
‘¢ /&QN A

(¥ Scanned with OKEN Scanner



(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner



(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




Department of Artificial Intelligence and
Machine Learning

Il B.Tech Il Sem

Machine Learning
UNIT-4

Linear Discriminants for Machine
Learning

By
Mrs.K.Reddemma,
Assistant Professor,

Department of AI&ML.



(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




-— PWPC‘L"‘FM Tmrun‘a om MLP (Mu&n% M) =

Backpropo oo §8 Uked o whiein a nuunl nebicosk "“d“w"ac_
adh o minimize “the oulpul e,

the W&ah'ts = L@@ e
It weoks T te madn stipe % ) 4

3 e s -
¥ o Stort with e Welhts
* Yeu PPy e Tnput ek the Tpat lager: _
¥ Fach layer processes Fhe  fnpuk-s ) qu ﬂq
1o mext lO-:jc*’

. » At Yhe end UM

( obtoinad ourpul) - |

; ) Poc kwarrd ESS C—%_Mprzog_ahb?)

z_—_—:—""_—-—-—_’—

Jet e nebworke  oubpub Yot e

'..---

> C_a’imla.‘t'a e enor - <'-'13FF€J(mt€_ ey X
¥ ?ro?ara g0 . oFrl bauawandl -ﬂ'm'-ﬁk =

¥ Lse %‘f

4z evov

Tle basic bieight dec»’fl— "‘-ﬂ"'- s :

Craduot Aases A ;‘*“

o

(¥ scanned with OKEN Scanner



(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




Kesmd Tonck

Keamnal “Taick am ln'}POU'bD/f\'[‘ Concopt Tn mackine uwmma €speu
a“*d I Suppert Vectos Machine | -
1. pata 18 hot Li’rmstha Sepasable n s da?ﬁ?mﬁ il
Gnpat )
- e mnaht watt o map data o a luﬁifur.-d?nwmfm}
Spate to make Tt Sefdmbla

3 But cOmpulffn 8 mopprn expl? o
neffidemt. ‘7 ? C’H'Zf |

mﬂManannnnnnﬁﬂm

Ty Stead 0 o W S , -
n of- "‘QPPF"@ Vectong el uth} os. a Aunction « (=)

- we compili e dot product §n s, %Q‘tu'-!re pace ASpenils

a  kemel Sumction, ol

| Killans® 50 ;éC%:jrgﬁ () y
s Ametions gelum 4y, dot- procuct: T
SPQCQ w%tkcut' doﬁﬂa, "ﬂ{e —lmg—ﬁ)ﬁ-ma't'?m' ]

B Po"d“"mw Keornel @amp N

T e

RN -

K (‘7‘[? ! FXJ_) (q(- ) .':{:;.-. ‘
K Q.:!'XJ) '.-_C[__t. 23 q(j)P " rjt"

K (arm3) = g llov-2i?s ":.I:*f’{: k.

K () = tanh (aotTvt i + "

-y

(¥ scanned with OKEN Scanner



(¥ scanned with OKEN Scanner




Department of Artificial Intelligence and
Machine Learning

Il B.Tech Il Sem

Machine Learning
UNIT-5

Clustering
By
Mrs.K.Reddemma,
Assistant Professor,
Department of AI&ML.



(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




Each 7ow n B Te})ﬁwm o ddta Pdn-t,qmd-m |'q Vnaucakes
Hre ass.?amc{ clustin . The elugten F’opwsonﬁﬁ*?\fe Mertafx C

(Leades of clugten ) s
& 6 6]
e T[aq 2

L"Y'Rus; e ma’m?x »-)ead;oa?zg‘l‘?m : XRBXC|

r.

cducte, (Valu.o-sl ?"‘ &

Havd CLJSTUUH\? (Vg) %ﬁt CJLUS—GA?O

—-l—lcmd C‘ustmny O-tac‘i‘af ﬂ%)
Each cata pofnt| belonfs e mbd s

o erther O ©OF 1)

et dquwlna q

A dato Pofn{' Cam belcﬂa Cl
prokabiItties, (wafuos fn B aw belieem © 91 1-._.

ARLPRLDDLDDD D OO0

o0 Sumg -+o :[) | ..
rample of Soft i
OS 02
B=| o037 o2
ol 0'c;!
o o Linas .
oy commetls Drhnd of LSS
_'—(a P leadew v'?w a b

Trstiod of Vg & S
e ombvord (mean ) of pefnts
mato™ 8

fn cach €6
b 510 Y

PN

(¥ Scanned with OKEN Scanner



(¥ scanned with OKEN Scanner




A

U ng . 1 .
= . Qﬁ_jﬂg

ey

S-tff'nﬁa ?g am  um

o
iSed] Leasinén

_ ¥ ]
Simile; pgth S |
M ke, pateang  (or data points ) bof)wj Un";%ciﬁjd -icgb .
n Lol

i = he < o[:' 9 :
_‘ wlps  discoven umc:lml,dmca Stoudie Tn il Py
d*'—fi:ﬂ: d la bﬁﬁs : .
¥ Pattezns — Qita points chorac b zed I:ﬂd o Set of Leslia ¢
= g?mﬂm‘% — Wesrae Merwed 0sfhg distance mefiics ¢
' (8% — €ucliddhmn, Mamhdttam Cosing J

i _My = Qmauf)g of— Similon  pattesns, .

(¥ sScanned with OKEN Scanner



(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




(3 Scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




Lg.\’ s de WS-

- d(hs ¢ fi Mol
?Qh Al 41) i Disyante (A min dist)
Po\m[’ :
- L Ji
Ly - 4) 11+:0 |« 444, (14| +5-394+2 0+ 42y
: r_!_g.ﬁq
v | san. [l S NS
J5- 16~ ]
)
2y = Sl 2.0 9 .0 2.0 *
: S D aels
| TEYRER
%é : D” q v ) . : I I‘Z\:'
4-~25F 4. 22 -‘-!-*_Y
- I

N—H’fahtgf: P?Oirubl"':}'j = xg == CI'\OSCI'I as
g point |

¥ K- mean €41 M.Suquag Uses g"-] J
"Probabfuw -
3 Pub Yo example Uses  wak

?mfoabl‘u'ﬁ

/ 2 % g

(¥ Scanned with OKEN Scanner



Sofft poortttioning

&

== In’ Mackne lﬂ-o&mfna Qvft }'h?'(‘t?'t?on?y\ca Petons “to qggfﬁn?r\ﬁ dfhPO';'\tS‘

. o muniple elusling (o¥) C&ﬁfﬂbaﬁefq Witk d-tﬁam of m.mnbe'r&’-fp ather T

j Qg o point o dart ons luctis (o In hund paritioning )

i D it ooy sgpeh

| ks o belong to muttiple cSSEE.

¢ Thie aPPB}:’O(’L allews clata Ptolh'ts a Wko K~

O Dathey ~tan  gust one (lﬂS in Aadztonal ’w'c’, Mmﬁ '

IR o) '

g e 1. Ry el

- : K- '#?o"uﬁh cf;mmnﬁ -

& ' Justss

-, | 5 Newwl Nilwos k- bowd ol ’:(7 .

= > Stochastic Apprcach @ 4, Smulafid GMMOL”a

(S 9. EVOM?MH Alaazithmg

I d

- ??mcl R ) MLlH:?PlE *C-élﬂ—blf’

1 fuery ducing - e data pont T as
- | 1 on & membordkty valug, T valus $a Compd

?

IOPan% pornt omd om ovealoping Pt . Oata points fn e n""”"f“ﬂ“ﬁ’ﬂ
povion eer enclusfely’ 4o vt el il et RIS
evezloping  port ey be@an‘g to muttiple elustg ¢ b
2 o) ookl chiling 330 vk g

A PotS o boned to obtan a SpPt
14 L |

3

(¥ sScanned with OKEN Scanner



(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




(3 Scanned with OKEN Scanner




S?\"fﬁ\wl\‘a JJ\;_\,-U.H_, J—'q,g “uzu Can ‘be Cmnpf_,dj‘d omd Ty

Valwes oo OIS, ozl,oqz_ ond 094 mspedufgj a
; DN BT ey I =

H— ?‘.I 'xl 'X& 'XI’L ‘

© | o% | o9 [ow0p | 006 |

[ Cy o s (Y b-Ciz. O'ql,- '

o,g-s- ¥, 1 - L9 "
() = * | 4099 424 008 ¥+ 0.06 #S

- = 2
685 ~+ o719+ 0.08 + 0.06"

S

O-scr x|+ 09 Alél—l—o 0% ¥3—[—0 aéa@

CL(—EL) B

b 2™ OV Orae S
C[ L—Fz.)r- 2.0} S ol
- ,lg‘z—* | “pEs 2t 0L G2 ,,,Eq,‘é}_aqq:

Eff) = O (e, 00 BEE
2 - q_—'t' o Se T
ot Ao to = U q’ L 3

= Lt‘(‘f'

Co (£2) =, 0:1 Selst SR + 6 -9

————

0 :
0 : l(wft_ o B o.qf‘-‘—}..i_

CL‘cﬁz) = R T

_‘e“’r'fi "}" T

(¥ Scanned with OKEN Scanner



(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




4244 lqa4 . :
- ( 2 e “‘_,3 ) = CQ'S'%, |‘33)

wm‘ '“ff&ﬂmm 'l:o ¢y

Od W) (a3, 1-33) le &33J+Q_|33) --13-‘-7-/

@ d (Q:&), (:2'33, |-33) = @—~§ 33)%4_ Ca ! 33) ___0“-45 i
@c\Q‘Hl) @33 [33) J@a&)+Q|33JL_,;O e
® d 65:2) (233, 123) = [ (6 ladaye (a-raa) e d
@ <:l<'-'l— O) 233,133 o o
® i - ra 23 ¢ Co-—i»&)’“ 4"3‘@ :’l r N
dg‘lo ‘_f‘,‘-.,.isT .
Q ) | (&33 ISEQ J(ﬁ 333)4_@'_{ 33—)
NI'HL Q&@Mw "|;0 C?_
d (1), (667,062) = J1~661)"+ (o .Saat)I
d (i), (669)(0-63) = J(g.-é )+ (2-0:6%)
d (W), ¢-¢2), 0-6%) -_~j(L;T.Ts.Ts=rj=—.+ (-0

S
#
&y
e
-
o5
-
¢
G
(%
=
G
S

d (o), (6:67),64%)-=[t 6 64)”*-%
d (8 0),(6-63) (0-61) (56 R _hl_}

o (")t, C ) : | | N
b - Use e atio -

wnrpﬁbe'f&’n.ﬂp- T

(3 sScanned with OKEN Scanner



(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




