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O algorttmo A*

O algoritmo A* € baseado no algoritmo de Dijkstra: uma
varredura em um grafo € fetta onde uma fungiio de avaliagéo é
usada para “escolher o melhor caminho”. Esta fungdio de
avaliagdio € composta por uma fungdio custo g (n) e uma

hewristica h(n),
LSt ()

No exemplo do jogo de tiles g (n) =p, onde p era o nivel de :
profundidade do elemento visitaoo nwa drvore de busca.
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Heuristics

Common Uses for Heuristics

? For Englneering purposes, a

s | e heuristie Ls a pattern extracteo from |
the analysis of the “problem”, that |
e Ls, of this state space (if connected

to problem-solving bg search).

PO P e T

_ Help with problem-solving
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Tacit to Tacit

“Email a report

Saucw: "The KEmawkedgs Owathg Conpary” ko honses »od Hbo by Taeal (CUR 1590)

Como € usada na Bngenharia (e em LA) a heuristica
ficaria entre o conhecimento tdcito e o explicito (formal).
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Juodea Pearl se notabilizow pelo estudlo
tedrico e pritico das hewristicas, forma de

T A /s Judea Pearl
agquisielio e desenvolvimento. O T IDICT
’, ’ ’ ’ go AV AR
Lnteresse se justificava pela aplicaglio na T ey e
£ 3 P STRATEGES FOR COVIPUTER
resolugiio de problemas e apolo a dectsio i nm o kS

usando LA, usando meétodos clissicos e
estatistica Bagesia wa.

Judea Pearl
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Human Heuristics for Al-Generated Language Are Flawed

Maurice Jakesch'?", Jeffrey T Hancock®, Mor Naaman'?
'Cornell University, 2Cornell Tech, 3Stanford University

* Corresponding author: mpj32@cornell.edu

Human communication is increasingly intermixed with language generated by Al. Across chat, email, and
social media, Al systems produce smart replies, autocompletes, and translations. Al-generated language
is often not identified as such but poses as human language, raising concerns about novel forms of
deception and manipulation. Here, we study how humans discern whether one of the most personal and
consequential forms of language — a self-presentation — was generated by Al. In six experiments,
participants (N = 4,600) tried to detect self-presentations generated by state-of-the-art language models.
Across professional, hospitality, and dating settings, we find that humans are unable to detect Al-
generated self-presentations. Our findings show that human judgments of Al-generated language are
handicapped by intuitive but flawed heuristics such as associating first-person pronouns, spontaneous
wording, or family topics with humanity. We demonstrate that these heuristics make human judgment of
generated language predictable and manipulable, allowing Al systems to produce language perceived as
more human than human. We discuss solutions, such as Al accents, to reduce the deceptive potential of
generated language, limiting the subversion of human intuition.

Keywords: human-Al interaction, language generation, cognitive heuristics, risks of Al
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A dificuldade (e também o “processo Lnteligente”)
na resolugdio de problemas € a Loentificaghio e
desenvolvimento de hewristicas. Em alguns casos
0 Processo € intultivo (jogos, processos
AAMLNLSErativos, Processos segquenclats, ete.), em

outros o problema pode ser comparavel a busca |
nio-tnformada ou plor. |

E

i € & :
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General idea

(Admissible) heuristic functions obtained as
(optimal) cost functions of relaxed problems

>

@ Euclidian distance in Path Finding
@ Manhattan distance in N-puzzle ;
@ Spanning Tree in Traveling Salesman Problem
B
@ Shortest Path in Job Shop Scheduling
d'l@b Laboratorio de Design de Sistemas PMR-3510 é



O maLor meao’co
provocaolo pela hewristica

3 Search Cost (nodes generated) Effective Branching Factor

e a{e’car 0 C)CPO&V\/‘C'?« d (a d BFS A*(hy) A*(h) BFS A*(hy) A*(h2) ¢
’ ?
‘PVbeLV\«DlLO[DlD[C) nwo 6 128 24 19 2,01 1.42 1.34 i
8 368 48 31 1.91 1.40 1.30 L
'PYDOCSSO 0[6 bu(,sca 0[6 unm 10 1033 116 48 1.85 1.43 1.27 f
12 2672 279 84 1.80 1.45 1.28 i
fatoy le. 14 6783 678 174 1.77 1.47 1.31 ;f
16 17270 1683 364 1.74 1.48 1.32 :
e I8 41558 4102 751 1.72 1.49 1.34 ¥

b 20 91493 9905 1318 1.69 1.50 1.34

= o > d |22 175921 22955 2548 1.66 1.50 1.34

24 290082 53039 5733 1.62 1.50 1.36

26 395355 110372 10080 1.58 1.50 1.35

G AT A 28 463234 202565 22055 1.53 1.49 1.36

Figure 3.26 Comparison of the search costs and effective branching factors for 8-puzzle
problems using breadth-first search, A* with &; (misplaced tiles), and A® with /> (Manhattan
distance). Data are averaged over 100 puzzles for each solution length d from 6 to 28.

S = (bd-1)/(b-1) ~ o(b?)
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Categories
Graph Streaming

Applications of the 20 most
popular graph algorithms

Benchmarking
Graphs for stream devs
Real-time Analytics
Real-time Data Sources
Streams for graph devs
Product
Tutorials

Python

Company

... de olho no mercado!
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Platform + Cloud Use cases v Resources v Docs

Pricing

[ X3)

FREE DOWNLOAD

https://memgraph.com/blog/graph-algorithms-applications

Graph Streaming

Applications of the 20 most popular graph algorithms

by Memgraph March 11, 2022

APPLICATIONS OF

Applications of A* algorithm

Table of Contents

What is graph theory?
What are graph algorithms?
1. Breadth-first search
2. Depth-first search
3. Dijkstra's algorithm
4. A* algorithm
5. Shortest path algorithm
6. Minimum spanning tree algorithm
7. Maximum flow algorithm
8. Connected components algorithm
9. Fleury’s Algorithm
10. Johnson's algorithm
11. Tarjan’s algorithm
12. Kosaraju's algorithm
13. Labeled graph
14. Topological Sort algorithm
15. Floyd-Warshall algorithm

 |tis commonly used in web-based maps and games to find the shortest path at the highest possible

efficiency.

* A*is used in many artificial intelligence applications, such as search engines.

 |tis used in other algorithms such as the Bellman-Ford algorithm to solve the shortest path problem.

e The A* algorithm is used in network routing protocols, such as RIP, OSPF, and BGP, to calculate the

best route between two nodes.
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§SW|SH Flew Edit~ Examples~  Help~

@ consultorpc & BuscaA - +

=
O W oo NN s W N
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B W N O W oSN e WN O W oSN s N

inv([].[]).
inv([E|R],S):-inv(R,L),append(L, [E],S).
$ inicio a - fin f
arista(a,b,8).
arista(a,c,14).
arista(b,d,38).
arista(c,b,9).
arista(c,d,24).
arista(c,e,7).
arista(d,q,9).
arista(e,d,13).
arista(e,qg,29).
arista(e,f,9).
h(a,qg,30).
h(b,g,26).
h(c,g,21).
h(d,q,7).
h(e,q,22).
h(f,qg,36).
h(g,9,0).

[([N|V],D2,F)]: [N|V]= caminho , D2= costo real para alcanzar el nodo Objetivo
, F= estimativa de costo total
V = Nodos visitados / N = Nodo filho extendido / O= Nodo objetivo
DA = distancia recorrida actual / D = distancia recorrida actualizada
S = caminos posibles / C = caminos encontrados / H = heuristica
F= estimativa de costo total
gerarcCamino([],_, ,S,S).
gerarcamino([(_,N,%)|R],0,(V,DA),C,S):-D is DA+Z,h(N,0,H),F is D+H,
append(C, [ ([N|V],D,F)],L),gerarCamino(R,0, (V,DA),L,S).

8
8
8
8
8
8

$ NE = Nodo filhos Extendidos / N = Nodo actual / O = Nodo objetivo
$ V = Nodos visitados / D= distancia recorrida / S = caminos extendidos
extends filhos(N,O,(V,D, ),S):-findall((N,Y,Z),(arista(N,Y,Z),not(member(Y,V))),NE),

- I BuscaA.p|

204 users online

?-

Your query goes here ...
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LM FECUYSO MULED Limportante na programacéio
declarativa ¢ a recursiio.

Recursion
Recursion

Recursion

Recursion

Recursion

Recursion

Recursion
Recursion
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Uso da programacgao recursiva

U algoritmo recursivo consiste em, problema P(n),
onoe n é o numero de dados de entrada, basear a solugéio
para “n" na solugiio do problema P(n-1), com uma
condiglio de parada para P(1) (ou P(0)).
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Uso da programacgao recursiva

A recursiio pode ser usada em qualguer Linguagem de
programaciio mas é uma caracteristica das Linguagens
funcionais e declarativas (Prolog, Lisp, ete.). As
linguagens declarativas mais usadas hoje séio o HTML,
S&L ¢ XML.

B S s P |
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Programacao declarativa

Na programacio declarativa, as linguagens séio mais
apropriadas para Lidar com objetivos gerais (além do
estado tnicial e das condigdes de contorno) buscando
sempre wma estratégia geral. Os “passos” do programa
wio sto determinados de forma sistémica, e assume-se
que o programa tem todos os elementos para achar uma
solugdio (€ fechado) se ela existir.
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Principats linguagens declarativas:

» Prolog.

- |

e Lisp. |
» Haskell. z
 Miranda.

« Erlang.

 SQL (in the broadest sense)
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O uso do “stack" € tmportante para o
backtracking.

W P P ST T

"

PO P e T

T s

/
A\
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PLlha

Rualguer gue seja o algoritmo utilizado € preciso
guardar a memoria dos estaoos visitados, seja
como resposta oo problema, seja para conferir gue
nio se visita o mesmo estaolo, configurando um
Loop.

-
e

R AN e R

% PR 0T

d'l@b Laboratorio de Design de Sistemas PMR-3510

v

N N N N N T S 0 5 T s B T PN A ,::\‘ * 7



Backtracking Example & Explanation :

Prolog Program

/* Facts */ :
likes(mary, food). // mary likes food. é
likes (mary, wine). // mary likes wine

/* Rule */ @
likes(john, X):-likes(mary,X). |
// john likes everything whatever mary like.

/* Goal */
?- likes (john, What).
// What does john like.

Query Prompt
Used 'trace' in SWI-Prolog to explain Backtracking Process.

?- trace.
true.

?- likes (john, What).
Call: (6) likes(john, G7400) ? creep
Call: (7) likes(mary, G7400) ? creep
Exit: (7) likes(mary, food) ? creep
Exit: (6) likes(john, food) ? creep
What = food ;
Redo: (7) likes(mary, _G7400) ? creep
Exit: (7) likes(mary, wine) 7?7 creep
Exit: (6) likes(john, wine) ? creep
What = wine ;

?- nodebug.

d'l@b Laboratorio de Design de Sistemas PMR-3510
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Resolver este problema usando LA, ou, programar um agente
inteligente para resolver este problema (qualquer que seja o
estado inictal) significa:

L) desenvolver a fungiio de avaliagiio, fungdio custo e
hewristica (s);

LL) Verificar se a heuristica € admissivel e consistente e se a
fungdio custo é monotoniea.

L) Testar a fungdio de avaliaghio em um caso stmples;

Lv) Fazer o programa em SWISH Prolog.

d'l@b Laboratorio de Design de Sistemas PMR-3510
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Sobre recursio

O exemplo mals cllssieo sobre recurséo é o caleulo do
fatorial de um tntelro n. Nesse caso temos gue:

2, e it N e POORER P TR e gremm g ¢ o - . v ’ s -

fat (1) = 1; (condiglio de parada)
fat(w) = n.fat(n-1);
d'l@b Laboratorio de Design de Sistemas PMR-3510 %
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Processamento; A cada chamada recursiva o
argumento deve ser reduzido
chamada recursiva; (ow decrementado) de wodo a
convergir para a condigdio de
Processamento; pamda

Recursion
Recursion

Recursion

Recursion

Recursion

Recursion

Recursion
Recursion

d'l@b Laboratoério de Design de Sistemas

™ N NN IR W SN SR AR R
< P NEY N y ER) R 7\ --;\W?(‘mmm




@ SW'SH File~ Edit ~ Examples Help ~

&) &\ Program &) A\Program = <

] /#* ============================================-=

2 * Exemplo de programacao recursiva: caldulo do fatorial =
3 * '

4 */

5

b

Q0

fatorial(1l,1).

J fatorial(X,Y):- K is X -1, fatorial(K, Z), Y is (X * Z).
10

11 input:- write( "Ente com um inteiro positivo"), read(N), fatorial(N,X), write(X).

d'l@b Laboratorio de Design de Sistemas PMR-3510
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. fatorial(l,l).
) fatorial(X,Y):~- K is X -1, fatorial(K, Z), Y is (X * 2).

input:- write( "Ente com um inteiro positivo"), read(N), fatorial(N,X), write(X).

-@- input.

Ente com um inteiro positivo
25
15511210043330985984000000
true 1

| Next | 10 | 100 | 1,000 || Stop |

?- .
° 1nput.
Examplesa = Historya = Solutionsa (] table results m
d'l@b Laboratorio de Design de Sistemas PMR-3510
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Sobre algoritmos e programagiio em LA:

L) uma caracteristica das aplicagdes praticas da LA
¢ a flexibilidade e captura do processo cogwnitivo
por trds dos frameworks, agentes e sistemas;

iL) lsso tmplica que val ser preciso alguma
programacio seja para desenvolver o sistema e
base, seja para prover as adaptacdes;

LLL) Nesse momento pode fazer uma diferenca
razoavel ter a posstbilidade de usar
programaco declarativa, exceto gquando se

tratar de andlise de dados.
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Linguagens de programagio mats usadas em LA:

Python
C++

Java ;
LISP

® Prolog

5 CUVE YRS PODREN PN e o v

I S U O P PR P )
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XIS EK Services v Our Expertise + How We Work Technologies » Case Stug

- Few developers are well acquainted with Lisp programming.

- Being a vintage programming language artificial intelligence, LISP requires configuration of new software
and hardware to accommodate it use.

PROLOG |

Prolog is also one of the oldest programming languages thus also suitable for the development of
programming Al. Like Lisp, it is also a primary computer language for artificial intelligence. It has mechanisms
that facilitate flexible frameworks developers enjoy working with. It is a rule-based and declarative language
as it contains facts and rules that dictate its artificial intelligence coding language.

Prolog supports basic mechanisms such as pattern matching, tree-based data structuring, and automatic
backtracking essential for Al programming. Other than its extensive use in Al projects, Prolog is also used for

d-l @b Lab, creation of medical systems. PMR-3510
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% SRS Computing methodologies

|

A Artificial intelligence
Y i l
0.

ot Knowledge representation and reasoning

X > Software and its engineering

Software notations and tools

o Context specific languages
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-7~ Knowledge systems through Prolog: an introduction

Information systems

l

Information systems applications

l

Decision support systems

l

Expert systems
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u Search projects Q Help Sponsors Login Register
pylog 1 ° 1 v | Latestversion
pip install pylog Ik Released: Sep 7, 2019
Python implementation of Prolog features.
Navigation Project description
= Project description . .
Abstract (outline from The Programming Journal)
D Release history Context: What is the broad context of the work? What is the importance of the general research area?
Pylog inhabits three programming contexts.
& Download files
a) Pylog explores the integration of two distinct programming language paradigms: (i) the modern general
purpose programming paradigm, which often includes features of procedural programming, object-oriented
Project links programming, functional programming, and meta-programming, here represented by Python, and (ii) logic
™ programming, whose primary features are logic variables (and unification) and built-in depth-first search, here
% Homepage represented by Prolog. These logic programming feature are generally missing from modern general purpose
languages. Pylog illustrates how these two features can be implemented in and integated into Python.
d'l @b Laboratorio de Design de Sistemas PMR-3510
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A partir da proxima aula discutiremos como
elaborar programas e sistemas de uso pritico com
um contelolo cognitivo e de resolugéio de problemas
mais profundo, portanto mais a programagiio
“declarativa".

3 10 R P R
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% Simple Prolog Planner for the 8 Puzzle Problem

% This predicate initialises the problem states. The first argument
% of solve/3 is the initial state, the 2nd the goal state, and the
% third the plan that will be produced.

test(Plan):-
write('Initial state:'),nl,
Init= [at(tile4,1), at(tile3,2), at(tile8,3), at(empty,4), at(tile2,5), at(tile6,6), at(tile5,7), at(tilel,8), at(tile7,9)],
write_sol(Init),
Goal= [at(tilel,1), at(tile2,2), at(tile3,3), at(tile4,4), at(empty,5), at(tile5,6), at(tile6,7), at(tile7,8), at(tile8,9)],
nl,write('Goal state:'),nl,
write(Goal),nl,nl,
solve(Init,Goal,Plan).

solve(State, Goal, Plan):-
solve(State, Goal, [], Plan).

%Determines whether Current and Destination tiles are a valid move.
is_movable(X1,Y1) :- (1 is X1 - Y1) ; (-1 is X1 - Y1) ; (3 is X1 - Y1) ; (-3 is X1 - Y1).

% This predicate produces the plan. Once the Goal list is a subset
% of the current State the plan is complete and it is written to
% the screen using write_sol/1.

solve(State, Goal, Plan, Plan):-
is_subset(Goal, State), nl,
write_sol(Plan).

solve(State, Goal, Sofar, Plan):-
act(Action, Preconditions, Delete, Add),
is_subset(Preconditions, State),
\+ member(Action, Sofar),
delete_list(Delete, State, Remainder),
append(Add, Remainder, NewState),
solve(NewState, Goal, [Action|Sofar], Plan).

d"@b Laboratoério de Design de Sistemas PMR-3510
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Bernardo Moredo Rocco
Victor Benito Pereira
Rahul Casanovas

Gabriela Fonseca Fanucchi
Guilherme Henrique de Oliveira
Yuri Lopes Pamplona

Equipe 3 Equipe 7

Lucas Nascimento Tulha
Marcelo Alonso Cordova
Vidal Gonzalo Rojas

Lucas Oliveira Reis
Pablo Nabil Villar Bou Assi

Samuel Flavio de Paiva Araujo
Vinicius Rocha Paiva

Equipe 4

Daniel Willian Domingues
Gabriel Antonio Ken Chang

Mauricio Hiroki Tomida
Maykon Souza Cruz
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Estas equipes serdio cadastraoas hoje no e-
disciplinas. Assww wao serfd maLs ossu\/eL abriy
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