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Q:-1) What is an Expert System? (May 2013) 

 

Ans:-1) Expert System 

Artificial Intelligence based system that converts the knowledge of an expert 

in a specific subject into a software code. This code can be merged with 

other such codes (based on the knowledge of other experts) and used for 

answering questions (queries) submitted through a computer. 

 

Expert systems typically consist of three parts: 

 

(1) Knowledge Base which contains the information acquired by 

interviewing experts, and logic rules that govern how that information is 

applied. 
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(2) Inference Engine that interprets the submitted problem against the 

rules and logic of information stored in the knowledge base. 

 

(3) Interface that allows the user to express the problem in a human 

language such as English.  

 
 

Q:-2) What is the need of Quantifiers? (May 2013) 
 

Ans:-2) “Quantifier is a word that expresses the quantity such as all, many, 

some etc. It is a word that binds the variables.”  

There are two quantifiers: 

 For All (∀) 

 There exist (∃) 

Examples of quantifiers 

Consider the following statements: 

 All basketball players are tall. 

This statement uses the following predicates: 

basketball_player(x). 
tall(x). 

In predicate logic, the statement can be represented as: 

∀x, basketball_player(x) → tall(x). 

  Every basketball player is tall: 

∀x, basketball_player(x) → tall(x) 

http://www.businessdictionary.com/definition/inference.html
http://www.businessdictionary.com/definition/engine.html
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 Among all the basketball players, some are tall: 

x, basketball_player(x) Λ tall(x). 

It claims the property “tall” only for some of the basketball players, so we 
may assume that there are basketball players that are not tall. 

  Some of all the tall people are basketball players: 

x, tall(x) Λ basketball_player(x) 

It only claims that some persons are both tall and basketball 
players, however there may be basketball players that are not tall. 

  Anyone who is tall is a basketball player: 

∀x, tall(x) → basketball_player(x). 

 All people who are basketball players are tall: 

∀x, basketball_player (x) → tall(x). 

  Anyone who is a basketball player is a tall person. 

∀x, basketball_player (x) → tall(x) 

Here the universal quantifier is expressed by the word “anyone” 

 

 
 
 
 
 
 
 
 
 



Q:-3) What is Horn Clause? (May 2013) 
 

Ans:-3) A clause (i.e., a disjunction of literals) is called a Horn clause if it 

contains at most one positive literal. Horn clauses are usually written as  

 

or  

 

where  and  is the only positive literal.  

 

Q:-4) What is Declarative Language? (May 2013) 
 

Ans:-4) A Declarative Language is non-procedural and very high-level (4th 

generation). This means the programmer specifies what needs to be done 

rather than how to do it.  

 The software will seek an answer to the question (goal) by interrogating a 

database containing Facts and Rules. It does not matter what order the facts 

and rules are arranged within the database - unlike procedural languages - 

the computer will find the best path towards the answer. There will either be 

a matching answer - for example the question / goal might be 'who is David's 

wife?" or a 'False' is returned where there was no answer to be found.. 

This type of language is geared more towards applications such as artificial 

intelligence and expert systems where inexact data has to be handled or 

general decisions have to be made. 

http://mathworld.wolfram.com/Clause.html
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PROLOG is a declarative language that was developed for artificial 

intelligence. There are others such as 'D' also under development. 

Example 

Consider a Prolog database containing the following facts and rules: 

1. Fact: spouse (john, jane) 

2. Fact: spouse (david, mary) 

3. Fact: spouse(george, susan) 

4. Fact: female (jane) 

5. Fact: female (mary) 

6. Fact: female (susan) 

7. Fact: male (john) 

8. Fact: male (david) 

9. Fact: male (george) 

10. Rule: husband(A,B) IF spouse(A,B) AND male (A) 

11. Rule: wife (A,B) IF spouse(A,B) AND female(B) 

A query could then be written: 

  ? wife(david,mary) 

The formal name for this statement is 'goal' . And the work of finding the 

answer is called 'satisfying the goal'. 

Effectively this is asking if Mary is the wife of David. In order to provide an 

answer the following takes place: 



1. Prolog will first of all scan the Rules looking for a match.  

2. Rule 11 fits, where A and B can be any two names.  

wife (A,B) 

3. Then it applies the rule by looking to see if it can find a match to the 

spouse(A,B) condition and yes - Fact 2 fits.  

spouse(david,mary) 

4. Next it looks to see if the second condition female(B) has a match and 

yes Fact 5 is a match.  

Fact: female (mary) 

5. Both conditions have been met, so yes Mary is David's wife. 

An important features of declarative languages is 'backtracking' where a 

search goes partially back on itself if it fails to find a complete match the first 

time around. This is discussed in more detail on the next page. 

 

Q:-5) Explain Fuzzy Logic. (May 2012) 

Ans:-5) Fuzzy Logic is an approach to computing based on "degrees of 

truth" rather than the usual "true or false" (1 or 0) Boolean logic on which the 

modern computer is based. The idea of fuzzy logic was first advanced by Dr. 

Lotfi Zadeh of the University of California at Berkeley in the 1960s. Dr. Zadeh 

was working on the problem of computer understanding of natural language. 

Natural language (like most other activities in life and indeed the universe) 

http://searchcio-midmarket.techtarget.com/definition/Boolean


is not easily translated into the absolute terms of 0 and 1. (Whether 

everything is ultimately describable in binary terms is a philosophical 

question worth pursuing, but in practice much data we might want to feed a 

computer is in some state in between and so, frequently, are the results of 

computing.) 

Fuzzy logic includes 0 and 1 as extreme cases of truth (or "the state of 

matters" or "fact") but also includes the various states of truth in between so 

that, for example, the result of a comparison between two things could be 

not "tall" or "short" but ".38 of tallness." 

Fuzzy logic seems closer to the way our brains work. We aggregate data and 

form a number of partial truths which we aggregate further into higher 

truths which in turn, when certain thresholds are exceeded, cause certain 

further results such as motor reaction. A similar kind of process is used in 

artificial computer neural network and expert systems.. 

It may help to see fuzzy logic as the way reasoning really works and binary or 

Boolean logic is simply a special case of it. 

 

 

 

 

 

 

 

http://searchnetworking.techtarget.com/definition/neural-network


Q:-5) What are the Applications of Neural Network. (Dec 2012) 
 

Ans:-5) Applications of Neural Networks 

Character Recognition - The idea of character recognition has become very 

important as handheld devices like the Palm Pilot are becoming increasingly 

popular. Neural networks can be used to recognize handwritten characters. 

 

Image Compression - Neural networks can receive and process vast 

amounts of information at once, making them useful in image compression. 

With the Internet explosion and more sites using more images on their sites, 

using neural networks for image compression is worth a look. 

 

Stock Market Prediction - The day-to-day business of the stock market is 

extremely complicated. Many factors weigh in whether a given stock will go 

up or down on any given day. Since neural networks can examine a lot of 

information quickly and sort it all out, they can be used to predict stock 

prices. 

 

Medicine, Electronic Nose, Security, and Loan Applications - These are 

some applications that are in their proof-of-concept stage, with the 

acception of a neural network that will decide whether or not to grant a loan, 

something that has already been used more successfully than many humans. 

 

 

http://www-cs-faculty.stanford.edu/~eroberts/courses/soco/projects/2000-01/neural-networks/Applications/character.html
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FAIL Predicate 

There are some situations when we want the program to backtrack or we 

want a rule to fail under certain conditions. For this purpose, Prolog provides 

a predicate known as- ‘Fail’. 

‘Fail’ is a predicate which tells the Prolog interpreter to fail a particular goal 

and subsequently forces backtracking. All the subgoals defined after fail will 

never be executed, so the predicate ‘Fail’ should always be used as the last 

subgoal. Also, the rule containg fail predicate will not produce any solution. 

In Prolog, ‘FAIL’ predicate is denoted as- ‘fail’. 

 

CUT-FAIL combination 

The ‘CUT’ and ‘fail’ combination is a technique which is used to cause early 

failure. A rule with a CUT-FAIL combination says that search need not to 

proceed. If CUT is used in conjunction with FAIL predicate and if control 

reaches FAIL in the body of a rule after crossing CUT (!), then the rule fails 

and no solution is displayed. This happens because the current rule fails 

because of ‘FAIL’ predicate and the rules following current rule will not be 

tried because of CUT predicate. 

We can use the cut-fail combination as follows. 

nonsibling(X, Y) :- sibling(X, Y), !, fail. 

nonsibling(X, Y). 



In a call to nonsibling: 

 • If sibling succeeds, the cut prevents backtracking and fail forces nonsibling 
to fail. 

 • If sibling fails, then the next clause is taken which allows nonsibling to 
succeed immediately. 

Cut-fail combinations cannot be read as normal logical statements; their 
semantics depends fundamentally on the PROLOG’s execution order. 

The cut-fail combination is so common that PROLOG provides a special not 
meta-predicate as a shorthand. 

nonsibling(X, Y) :- not(sibling(X, Y)). 

Keep in mind, however, that not is not logical negation, but means “failure to 
prove.” 

Let us consider following example to illustrate the use of CUT-FAIL 
combination. 

student(X):-boy(X).                             ……(1) 

 student(X):-girl(X).                             ……(2) 

boy(Sam).                                               …….(3) 

boy(James).                                          …….(4) 

girl(Jenny).                                           …….(5) 

girl(Mary).                                            …….(6) 

goal:- ?-student(X). 

Answer: X=Sam; X=James; X=Jenny; X=Mary. 

If we change rule (1) using cut and fail combination as given below, then the 
above goal ?-student(X) gives the following solutions:- 



 1) Student(X):-boy(X),!. 

Answer: X=Sam. 

2) Student(X):-!,boy(X). 

Answer: X=Sam; X=James. 

3) Student(X):-boy(X),fail. 

 Answer: X=jenny; X=Mary. 

4) Student(X):-boy(X),!,fail. 

Answer: no 

 

Fuzzy Logic 

Fuzzy logic is a form of many-valued logic or probabilistic logic; it deals 

with reasoning that is approximate rather than fixed and exact. In contrast 

with traditional logic they can have varying values, where binary sets have 

two-valued logic, true or false, fuzzy logic variables may have a truth value 

that ranges in degree between 0 and 1. Fuzzy logic has been extended to 

handle the concept of partial truth, where the truth value may range 

between completely true and completely false. Furthermore, when linguistic 

variables are used, these degrees may be managed by specific functions. 

Fuzzy logic and probabilistic logic are mathematically similar – both have 

truth values ranging between 0 and 1 – but conceptually distinct, due to 

different interpretations—see interpretations of probability theory. Fuzzy 

logic corresponds to “degrees of truth”, while probabilistic logic corresponds 



to “probability, likelihood”; as these differ, fuzzy logic and probabilistic logic 

yield different models of the same real-world situations. 

 

Neural Networks 

It is the most powerful data modeling tool that is able to capture and 

represent relationships. The motivation of development of neural n/w 

technology from an AI that could perform intelligently. It resembles human 

brain as it also acquire knowledge and then learn. 

The first artificial neuron was produced in 1943 by neuro phycologist Warren 

Muculloch and logician Walter Pits. But the technology available at that 

time didnot allow to do much but know there is high advancement in this 

field as the technology changes. 

  

Why to Use Neural Network  

1. Adaptive Learning :- An ability how to do task based on data given for 
training or intial experience. 

2. Self Organisation :- An artificial neural network (ANN) creates its own 
organisation or representation of information as it recives during learning 
time. 

http://sharmamonika95.blog.com/files/2012/10/neural.jpg


3. Real time operation:-  ANN perform all its task in specific time 
constraint. 

4. Fault Tolerance via redundant information coding:- Parallel 
destruction leads to corrosponding degradation of performance. however it 
may retain from major damages itself. 

 

Architecture Of Neural Network 

1. Feedback Network :-  It can have signal travel in both the direction by 
introducing the loop in the network. It is extremely powerful as well as 
complicated network. 

  

2. Feed Forward Network:- It allows signal to travel only on direction 
i.e.from input to the output. It is straight forward network. These are mainly 
used in pattern recognition. 

  

Network Layer:- The common most tye of ANN consist of 3 groups of 
layered unit. A layer of input unit is connected to a layer of hidden unit, a 
layer of hidden unit to a layer of output unit. 

http://sharmamonika95.blog.com/files/2012/10/feed.jpg
http://sharmamonika95.blog.com/files/2012/10/forward1.jpg


Input unit :- Consist Raw information 

Hidden Unit :- Activities to Perform, Processing Techniques 

Output Unit:- Displays output or carry forward output to user. 

Applications:- 

1. Pattern Recognition 

2. Prediction & Forecasting:-  

             a) Sales Forecasting 

b) IPC (Industrial Process control) 

c) Risk Management 

d) Target Marketing 

e) Data validation 

f) Customer research 

3. Diagnosis of Hepatitis 

4. Recovery of telecommunication faults 

5. Under sea mine detection 

6. 3D object recognition 

7. Facial recognition 

 

 

 

 



Semantics, Validity, Consequence 

Properties of Statements: 

 Satisfiable:  A statement is satisfiable if there is some interpretation 

for which it is true. e.g P is satisfiable as P can have true value. 

 Contradiction: A statement is contradictory if there is no 

interpretation for which it is true. e.g. PΛ~P is contradiction since 

every interpretation results in value of false. 

 Valid: A statement is valid if it is true for every interpretation. Valid 

statement is also called a tautology. e.g P ν~P is valid since every 

interpretation results in value true. 

 Equivalence: Two statements are equivalent if they have the same 

truth value under every interpretation. e.g P and ~(~P) are equivalent 

since each has the same truth values under every interpretation. 

 Logical consequence: A statement is logical consequence of other 

statement if and only if for any interpretation in which the statements 

are true , the resulting statement is also true. 

 Inference Rules: The inference rules of PL provide the means to 

perform logical proofs or deductions. The use of truth tables to do this 

is a form of semantic proof. Other syntactic methods of inference or 

deduction are also possible. Such methods do not depend on truth 

assignments but on syntactic relationships only. 



1. Modus ponens 

2. Chain rule 

3. Substitution 

4. Simplification 

5. Conjunction 

6. Transposition 

 Modus ponens: From P and P→Q infer Q. 

         P: Joy is a father. 

           Q: Joy has a child. 

Infer  Q: Joy has a child. 

 Chain Rule: From P→Q and Q→R, infer P→R 

P : Programmer likes list. 

         Q : Programmer hates COBOL. 

           R : Programmer likes Recursion. 

     P→R : Programmer likes Recursion. 

 Substitution: If s is a valid sentence and s’ derived from s by 

substitution then s’ is also valid sentence. 

e.g P ν ~P is valid. 

 Simplification: From P & Q, infer P. 

 Conjunction: From P and from Q, infer P & Q 



 Transposition: From P→Q, infer ~Q → ~P 

Semantics for FOPL 

 Domain:  D is the set of all elements or objects from which fixed 

assignments are made to constants and from which the domain and 

range of functions are defined. The arguments of predicates must be 

terms. Therefore, the domain of each n-place predicate is also defined 

over D. 

 Interpretation: When an assignment of values is given to each term 

and to each predicate symbol in a wff, we say an interpretation is given 

to the wff. 

 Ground atom: A predicate that has no variables is called a ground 

atom. 

 

 

 

 

 

 

 

 



Syntax 

The syntax of FOPL determines the collection of symbols that are logic 

expressions in first order predicate logic. 

Term 

“A term is defined as a syntactic entity for representing objects.” 

It is recursively defined as follows: 

 A constant is a term (single individual or concept i.e. 7,Rahul etc.) 

 A variable is a term that stands for different individuals. 

 If ‘f’ is n-place function symbol and t1,t2….tn are terms, then 

f(t1,t2….tn) is a term. 

 All terms are generated by applying above rules. 

Ground Term 

“A term is called ground term if it is free from variables.” 

e.g.: 

 Constant is a ground term i.e. 10, Mary etc. 

 Function with ground terms as arguments is a ground term i.e. 

father(john). 

Function 

“A function is a mapping that maps ‘n’ terms to a term.” 

Mathematically, a function ‘f’ is defined as: 



f: Tn→ T 

such that f(t1,t2…..tn) ε T and T is a set of terms. 

 

Predicate 

“A predicate is a relation that maps ‘n’ terms to a truth value (True or False).” 

Mathematically, a predicate ‘P’ is defined as: 

P: Tn→ {T,F} 

such that P(t1,t2…..tn) ε {T,F}. Here, all ti are ground terms, which have no 

variables in them. 

 

Quantifiers 

“Quantifier is a word that expresses the quantity such as all, many, some etc. 

It is a word that binds the variables.” There are two quantifiers: 

 For All (∀) 

 There exist (∃) 

 

Well Formed Formula(WFF) in FOPC 

“A well formed formula is defined recursively as follows: 

 Atomic formula P(t1,t2…..tn) is a WFF. Atomic formula is also called as 

Atom. 

 If α and β are WFF, then ~α, (ανβ),(αΛβ),(α→β),(α↔β) are also WFF. 

 If α is a WFF and x is a free variable in ∀x then ∀x(α) and ∃x(α) are 

WFF. 



 All WFF are generated by a finite number of applications of above 

rules.” 

Bound variable and Free variable 

An occurrence of a variable x in a formula is said to be bound if the 

occurrence is within the scope of a quantifier employing variable x, 

otherwise it is free variable. 

 

Closed Formula 

A formula is said to be closed formula if there are no free occurrences of any 

variable in it. 

 

 

 

 

 

 

 

 

 

 

 



Knowledge Representation 

Real world knowledge can easily be represented using Prepositional logical 

formulae but there are some facts that can’t be represented using 

Prepositional concepts. To represent those facts we can use Predicate Logic. 

 If we want to represent the facts: 

“Ram is a boy.” 

“Sam is a boy.” 

“Sahil is a boy.” 

Acc. to Prepositional Logic, we will symbolize the above three statements 

using three different atoms like A,B and. These statements and the relation 

between them can be shown in a better way using predicate logic. Predicate 

logic introduces predicates and variables. The above three facts can be 

represented as: 

BOY(x) 

‘BOY’ is a predicate and ‘x’ is variable. 

Ram, Sam and Sahil are instances of the variable ‘x’. 

 If we want to represent the fact: 

“Every student likes vacations.” 

Predicate Logic introduces the use of quantifiers for this purpose. 

Universal quantifiers (∀) 

Existential quantifiers () 

 



Normal Forms 

A literal is a propositional variable or the negation of a 

propositional variable. 

A term is a literal or the conjunction (and) of two or more literals. 

A clause is a literal or the disjunction (or) of two or more literals. 

A compound proposition is in disjunctive normal form (DNF) if it is 

a term or a disjunction of two or more terms. (i.e. an OR of ANDs). It is 

defined as disjunction of conjunctions. 

Following formulae are in DNF: 

(~AΛB)νC 

Aν(~BΛD)ν(~CΛD) 

A compound proposition is in conjunctive normal form (CNF) if it is a 

clause or a conjunction of two or more clauses. (i.e. and AND of ORs). It is 

defined as conjunction of disjunctions. 

Following formulae are in CNF: 

(~AνB)ΛC 

AΛ(~BνD)Λ(~CνD) 

Conversion of a formula into its CNF: 



 

Eliminate implications: convert A→B to ~AνB and A↔B to (A→B)Λ(B→A) 

Use De Morgan’s laws to push negation(~) immediately before the atom:  

~(AΛB)=~Aν~B 

~(AνB)=~AΛ~B 

Eliminate Double negation signs using Double negation law: 

~(~A)=A 

Use Distributive law to get CNF 

Aν(BΛC)=(AνB)Λ(AνC) 

 

 

Representing world knowledge using 

prepositional logic 

The real world knowledge can be represented using the concepts of 

prepositional logic. For the transformation of English sentences into their 

corresponding formulae we use atoms and logical operators. we will 

symbolize the simple sentences using atoms and connect them using logical 

operators so that their actual meaning can be obtained. 

 To symbolize simple sentences we use atoms like A,B,C,D etc… 

e.g        Ram is a boy       :    A 

         Ram is intelligent   :   B 



 To symbolize complex sentences, we use atoms as well as logical 

operators. 

First symbolize the simple parts of the complex sentences using atoms and 

then combine these atoms using logical operators to form the complex 

sentence. 

Some rules regarding the use of logical operators: 

1. If two simple sentences of the complex sentence are combined using 

the word OR then we should use the Disjunction operator (ν). 

2. If two simple sentences of the complex sentence are combined using 

the word AND then we should use the Conjunction operator (Λ). 

3. If the word NOT occurs in the complex sentence then the Negation 

operator (~) can be used. 

4. If a sentence is a conditional statement then Implication operator (→) 

is used. 

5. If sentence contains ‘If and only If’ then Biconditional operator (↔) is 

used. 

Example: 

If it rains then Rahul will be wet. 

In this sentence, there are two simple sentences: ‘it rains’ and ‘Rahul will be 

wet’. First, assign atoms to these sentences: 

it rains   :   R 

Rahul will be wet    :   W 

Formula for the above statement is: 



R→W 

Rahul will not be wet if it is raining and he stays at home. 

Simple sentences are: ‘Rahul will not be wet’, ‘it is raining’ and ‘he stays at 

home’. 

Rahul will not be wet      :    ~W 

                   it is raining        :       R 

           he stays at home   :       H 

Formula is: 

RΛH→ ~W 

 

 

Horn Clause 

In computational logic, a Horn clause is a clause with at most one positive 

literal. Horn clauses are named after the logician Alfred Horn, who 

investigated the mathematical properties of similar sentences in the non-

clausal form of first-order logic. Horn clauses play a basic role in logic 

programming and are important for constructive logic. 

A Horn clause with exactly one positive literal is a definite clause. A 

definite clause with no negative literals is also called a fact. The following is 

a propositional example of a definite Horn clause: 

 

 



Unification 

Unification, in computer science and logic, is an algorithmic process by 

which one attempts to solve the satisfiability problem. The goal of 

unification is to find a substitution which demonstrates that two seemingly 

different terms are in fact either identical or just equal. Unification is widely 

used in automated reasoning, logic programming and programming 

language type system implementation. 

Example: loves(rahul, X) unifies with- 

loves(rahul, ritu). 

and loves(rahul, wine). 

Several kinds of unification are commonly studied: that for theories without 

any equations (the empty theory) is referred to as syntactic unification: one 

wishes to show that (pairs of) terms are identical. If one has a non-empty 

equational theory, then one is typically interested in showing the equality of 

(a pair of) terms; this is referred to as semantic unification. Since 

substitutions can be ordered into a partial order, unification can be 

understood as the procedure of finding a join on a lattice. 

Unification on ground terms is just the ground word problem; because the 

ground word problem is undecidable, so is unification. 

The first formal investigation of unification can be attributed to John Alan 

Robinson, who used first-order unification as a basic building block of his 



resolution procedure for first-order logic, a great step forward in automated 

reasoning technology, as it eliminated one source of combinatorial 

explosion: searching for instantiation of terms. 

The concept of unification is one of the main ideas behind logic 

programming, best known through the language Prolog. It represents the 

mechanism of binding the contents of variables and can be viewed as a kind 

of one-time assignment. In Prolog, this operation is denoted by the equality 

symbol =, but is also done when instantiating variables (see below). It is also 

used in other languages by the use of the equality symbol =, but also in 

conjunction with many operations including +, -, *, /. Type inference 

algorithms are typically based on unification. 

In Prolog: 

 1. A variable which is uninstantiated—i.e. no previous unifications were 

performed on it—can be unified with an atom, a term, or another 

uninstantiated variable, thus effectively becoming its alias. In many modern 

Prolog dialects and in first-order logic, a variable cannot be unified with a 

term that contains it; this is the so called occurs check. 

 2. Two atoms can only be unified if they are identical. 

3. Similarly, a term can be unified with another term if the top function 

symbols and arities of the terms are identical and if the parameters can be 

unified simultaneously. Note that this is a recursive behavior. 

 



Uses of CUT, Types of CUT, Negation as failure 

Uses of CUT  

We can divide the common uses of “cut” into three main areas: 

1)      The first concerns places where we want to tell the Prolog system that it 

has found the right rule for a particular goal. Here, the cut says “if you get 

this far, you have picked the correct rule for this goal.” 

2)      The second concerns places where we want to tell the Prolog system to 

fail a particular goal immediately without trying for alternative solutions. 

Here, we use the cut in conjunction with the fail predicate to say “if you get 

to here, you should stop trying to satisfy this goal.” 

3)      The third concerns places where we want to terminate the generation 

of alternative solutions through backtracking. Here, the cut says “if you get 

to here, you have found the only solution to this problem, and there is no 

point in ever looking for alternatives.”  

Types of CUT: There are two types of CUT: 

a)      Green CUT 

b)      Red CUT 



Green cut 

A use of a cut which only improves efficiency is referred to as a green cut. 

For example: 

gamble(X) :- gotmoney(X),!. 

gamble(X) :- gotcredit(X), \+ gotmoney(X). 

This is called a green cut operator. The ! simply tells the interpreter to stop 

looking for alternatives. But you’ll notice that if gotmoney(X) fails it will 

check the second rule. Checking for gotmoney(X) in the second rule seems 

useless since you already know that if Prolog is there then gotmoney(X) 

failed before, otherwise the second rule wouldn’t be evaluated in the first 

place. However, by explicitly writing \+ gotmoney(X), you guarantee that the 

second rule will always work, even if the first one is removed by accident or 

changed. 

Red cut 

A cut that isn’t a green cut is referred as a red cut, for example: 

gamble(X) :- gotmoney(X),!. 

gamble(X) :- gotcredit(X). 

You depend on the proper placement of the cut operator and the order of 

the rules to determine their logical meaning. If for any reason the first rule is 

removed (e.g. by a cut-and-paste accident), the second rule will be broken, 

i.e., it will not guarantee the rule \+ gotmoney(X). 



Negation as failure is an important tool. Not only does it offer useful 

expressivity (notably, the ability to describe exceptions) it also offers it in a 

relatively safe form. By working with negation as failure (instead of with the 

lower level cut-fail combination) we have a better chance of avoiding the 

programming errors that often accompany the use of red cuts. In fact, 

negation as failure is so useful, that it comes built in Standard Prolog, we 

don’t have to define it at all. In Standard Prolog the operator \+ means 

negation as failure. 

“A goal not(G) is said to be logical consequence of a program P if G is not 

logical consequence of P.” 

If goal G cannot be shown to be true, then infer the truth of not(G). A goal 

not(G) is implied by a program P by the negation as failure rule. The cut-fail 

combination can be used to implement a version of negation as failure. 

not(G):G,!,fail. 

not(G).  

The cut ensures that if G succeeds, the second clause will not be attempted 

and if G fails, the cut is not activated and so second clause is tried and it 

succeeds. 

Therefore, if goal G succeeds, the not(G) fails and if G fails, then not(G) 

succeeds. 
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