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Percept sequence Acticn
[4, Clean] Right
[A4, Dirtv] Suck
[B, (‘f‘ean] lef." foc—S1,8! Jaas
[13, Dirty] Suck L ool el
[A, Clean], [4, Clean] Right Sy 00k (Sl
[A4, Clean], [4, Dirtv] Suck Jole 20U
[A, Clean], [4, Clean], [4, Clean] Right
[4, Clean], [A, Clean], [4, Dirtv] Suck
function REFLEX-VACUUM-AGENT([location, status]) returns an action
if status = Dirty then return Suck 0oly (sly 4ol
else if /ocation = 4 then return Right Jole &b g5l
else if /ocation = B then return Left
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e Jouz g (o Jole 4ol g

PG‘].‘C E‘Pt sequence

[4, Clean]
[4, Dirty]
[B, Clean]
(13, Dirty]
[A, Clean], [A, Clean]
[A, Clean], [4, Dirty]

[4, Clean], [A, Clean], [A, Clean]
[4, Clean], [A, Clean], [4, Dirtv]

Acticn ol J«JLGJ Q‘ le-{‘ D
. ) R

Right (P\'\é'éﬂ))%))y.lﬁ‘?df‘)j)\:m D
Suck . = . -

Left 2l g Sk ks U
Suck

Right

Suck

Right

Suck

gl g el

function REFLEX-VACCUM-AGENT( [Jocation, status]) returns an action

if sfafus= Duty then return Suck
else if Jocation= A then return Right
else if Jocafion= B then return Lef?

D9 (o0 gl o3l ol Jo ol plgie 4 s oI JSieol Alliano 2 51
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Breadth-First Search (BFS) - g w/zdaw Jol (Somins

(a) The initial state

(b) After expanding Arad

(c) After expanding Sibiu

function BREADTH-FIRST-SEARCH( problem) returns a solution, or failure

node «— a node with STATE = problem . INITIAL-STATE, PATH-COST =0
if problem . GOAL-TEST(node.STATE) then return SOLUTION(node)
frontier «— a FIFO queue with node as the only element

explored «— an empty set

loop do

if EMPTY ?( frontier) then return failure
node — POP( frontier) /* chooses the shallowest node in frontier */

add node.STATE to explored
for each action in problem . AcTiIONS(node.STATE) do
child «— CHILD-NODE( problem., node, action)

if child .STATE is not in explored or frontier then do
if problem . GOAL-TEST(child.STATE) then return SOLUTION(child)

frontier «— INSERT( child, frontier)

é}@&h&j}gﬂ%éuﬁ)ﬁ\ O

&)‘JMC}‘)J Jl>=i‘ Ls‘jf
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Breadth-First Search (BFS) - _p o/ &xtaw 9l (Somins

Depth

10
12
14

16

Nodes
110
11110
106
108
1010
1012
1014

1016

Time Memory
.11 milliseconds 107 kilobytes
11 milliseconds 10.6 megabytes
1.1 seconds 1 gigabytes
2 minutes 103 gigabytes
3 hours 10 terabytes
13 days 1 petabytes
3.5 years 99 petabytes
350 years 10 exabytes

RCIO I RV N o Y PY.%{ VS-S |
sl 5 BB ast 5305 Oadke ) sl U

el (gl o3 glas CulY e aile S 8 U
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(Algorithm vs. Heuristics ) LS g ks 59531
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$ 3+9*(1/6+9)

$9*6-7/(1+49)
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oy & 5 8l ol SKan 595 sl Ll 1 5 s &5 5 oS il 5 gls @ gad & ST (s s Sy g 43) 2LEST ool o5 U

il sy
s Js L (Clone Code Detection) wlis s Ses b cladS™ jaseis iy, il
< for (inti=0; i < 10; i++) for (int k=0; k < 10; k++ )
print(i); print(k);
< for (int i=0; i < 10; i++) i=0; while (i<10) { P,
print(i); print (i); i++;} .
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Informed (Heuristic) Search Strategies - ( W) BT (&gt

5,5 oo g s Gy 35 51 513 o son i gp Al G055 s oS5 51 U

<L at f(n) = g( n) + h( n)

oo T S wN o F 51 e o 5 0l s an e D(N) 1 BT 2l

0,5 55 om (o)) 31y aujn E(N)

1L &b

eh o obul 52 gl F(N) Jlaae o S L6 8

Arad 366 Mehadia 241
Bucharest 0 Neamt 234
Craiova 160 Oradea 380
Drobeta 242 Pitesti 100
Eforie 161 Rimnicu Vilcea 193
Fagaras 176 Sibiu 253
Giurgiu 77 Timisoara 329
Hirsova 151 Urziceni 30
Lasi 226 Vaslui 199
Lugoj 244 Zerind 374
h(n)

\/
0’0

/7
0‘0

O/
000

20



A* search: Minimizing the total estimated solution cost

(a) The initial state

366=0+366

(b) After expanding Arad

393=140+253 447=118+329 440=75+374

(¢) After expanding Sibiu

449=75+374

646=280+366 415=230+176 671=291+380 413=220+193

(d) After expanding Rimnicu Vilcea

449=75+374

526=3066+160 417=317+100 553=300+253
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A* search: Minimizing the total estimated solution cost

(e) After expanding Fagaras Arad >
CSibiu Cimisoar CZerind D
447=118+320 449=75+374

646=280+366 671=291+380

Csibin D> Queharesd  Clraiovad PCPitesti D C Sibin D

591=338+233 450=450+0 526=366+160 417=317+100 553=300+253

(f) After expanding Pitesti Arad D
CSibiu > Cnisoars) Ceind >
447=118+329 440=75+374

646=280+366 671=201+350
CSibin D Queharesd  Clraiovad Citesti D C Sibin 2
591=338+253 450=A50+0  526=366+160 553=300+253

>QucharesD CCraiova)  (mnics Viked

418=418+0 615=455+160 607=414+193
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Constraint Satisfaction Problem (CSP)

CSP _flwo
1ol 25z A aX D, C e an ez dl 2 U

X1,X2 ) e, Xpy iz | alie s gz X %0
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4..33:‘5”0."&‘_@) o

O X={WA, NT,Q, NSW, V, SA, T}
O D = {red, green, blue}
A K jan ygles dibate g5 Cod9ue U
13,033 42 5y 3 gdoue 4 wu,mﬁ,;,.vﬁo&“\ O
C = {SA#WA, SA=NT, SA #Q, SA #NSW, SA #V, WA #NT, NT #Q, Q #NSW, NSW =V}
il 5 S aolg s, SAZWA O
{(red, green), (red, blue), (green, red), (green, blue), (blue, red), (blue green)}

G 9o Ol gie 43 I 399 Jo- ol (63L 5 dldas Q
{WA = red, NT = green, Q = red, NSW = green, V = red, SA = blue, T = green}

Northe Northern
orthern erritory
Territory B
Western Queensland
Australia
South S\
Australia
New South Wales
New South Wales

Tasmahia
Tasmania 27
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@ A Handwriting Personalization - English (United States)
Write the sentence once
Wiite the following sentence one time in your normal wiiting style
Be sure to write the sentence exactly as # appears, including any punctuation
Your appointment is on December 13th at 12:00.
. .
\{ow aﬂnm‘}hc n’f 1S on
b # '
December  13th ot 12-700.
FA =] Screen13 of 50
Next Save for later Cancel
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Normalized Stock and WTI Oil Prices

‘ Stock Prices obtained from Yahoo! Finance

i Qil Prices obtained from EIA
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Spoken Language Translation

Speech synthesis

Spoken Language Translation System /Q
Speech
Hello! SAITBIR

Automatic speech recognition Machine translation
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Speed s tkm N Speed: 313 m e \|m|: 04 kmh
Length: 18.3 m Length: 53 m Length: 42 m
Gap time: 258 Gap time: 124 s Gap time: 195
Headway: 35.2 m Headway: 1926 m Headway: 21.7 m
Count.6 Count. 10 Count. 15
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Avg. Area Income

Avg. Area House Age Avg. Area Number of Rooms Avg. Area Number of Bedrooms Area Population

Price

count
mean
std
min
25%
50%
75%

max

5000.000000
68583.108984
10657.991214

17796.631190

61480.562388
68804.286404
75783.338666
107701.748378

5000.000000
5977222
0.991456
2.644304
5.322283
5970428
6.650808
8.519088

5000.000000
6.987792
1.005833
3.236194
6.299250
7.002902
7.665871

10.758588

5000.000000
3.981330
1.234137
2.000000
3.140000
4.050000
4.480000
6.500000

5000.000000
36163.516039
9925650114
172.610686
29403.928702
36199.406689
42861.290769
69621.713378

5.000000e+03
1.232073e+06
3.531176e+05
1.583866e+04
9.975771e+05
1.232669e+086
1.471210e+086
2.469066e+06
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1. Import libs

import pandas as pd

import matplotlib.pyplot as plt

from sklearn.model_selection import train_test_split
from sklearn.linear_model import LinearRegression

2. Check out the data
USAhousing = pd.read_csv('USA_Housing.csv')

3. Training a Linear Regression Model:

3.1.Xandy arrays
X = USAhousing[['Avg. Area Income', 'Avg. Area House Age', 'Avg. Area Number of Rooms',

'Avg. Area Number of Bedrooms', 'Area Population']]
Y = USAhousing|['Price']

3.2. Train Test Split
X_train, X_test, y_train, y_test = train_test_split(X, y, test_size=0.4, random_state=101)

4, Creating and Training the Model
Im = LinearRegression()
Im.fit(X_train,y_train)

5. Predictions from our Model
predictions = Im.predict(X_test)
plt.scatter(y_test,predictions)
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Q Artificial Intelligence, A Modern Approach, Stuart Russell, Peter Norvig, Third Edition, 2010.
U Machine Learning, Tom M. Mitchell.
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