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Abstract: In the article diagnosis problem as the main issue has been investigated and as instance of diagnostics issues, medical 

diagnosis has been researched. Usable and unusable mathematical principles in the expert systems have been analyzed in the next step. 

Bayesian formula for calculate of occurrence probability of a hypothesis (assumption) has been surveyed. As well as utilization of this 

formula for calculating the probability of a disease is suggested with justifiable reasons. To show the function of these mathematical 

principles in reasoning cycle of each expert system, causal-covering method has been investigated. This method discloses the 

function of inference engine in expert systems. The determined diagnosis is actually comparative cognition. 
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1. INTRODUCTION 
Nowadays expert systems are a part of artificial intelligence 

so that they are very useful and efficient. Expert systems rely 

on proficiency of specialists and accuracy of computer, 

improve the quality of decisions. On the other hand 

diagnosis-based issues are used in the design of inference 

engine of expert systems. Initially it is necessary to explain 

briefly about the diagnosis issue and the inference engine 

[9].  

Ultimate goal of each diagnostic issue is satisfaction from the 

obtained results. Therefore, the experts use the goal oriented 

methods for correcting diagnosis (Goals driven methods) [4]. 

Also inference engines are structured controllers that using the 

rules for obtain the results.  These controllers are known as 

the decision-making engines. Their main role is use and 

process of exist information in the knowledge bases and solve 

the certain issue [1]. Generally the functions of inference 

engine in each cycle are selection, comparison and 

elimination of the controversial cases stages. In each stage 

three source of knowledge are used: working memory, 

situation memory and knowledge base [3]. 

2. ANALYZING THE MATHEMATICAL 

PRINCIPLES IN THE DIAGNOSIS 

ISSUES.  
The ultimate goal of each diagnostic issue is satisfaction from 

the obtained results. Therefore, the experts use the goal 

oriented methods for correcting diagnosis (Goals driven 

methods) [8]. Two mathematical rules are used in diagnostic 

issues. First rule was expressed as:  

(A ≡TRUE) ˄ (A⇾ P) ⤇ ∀ a ∊A (P ≡TRUE) 

If A is true, and P is outcome of A, and a is sample of A, then 

P must be true [7]. 

The second mathematical principle that used in diagnostic 

issues is like this: B is the outcome of A, if B contradictory is 

false and A and a is sample of A then A is false: 

 (A⇾ B)   ˄    ͠    B   ⤇   ∀ a ∊A, A= ( ͠    A) 

These rules are used in the logic of inference engine. But there 

are some of the rules in the inference engine that are in 

conflict with mathematical rules. For example, there is a rule 

that applied in expert systems but is not valid as mathematical 

principle. This is called deny rule [6]. 

(A⇾ B)   ˄    ͠    A   ⤇   ∀ b ∊B, B= ( ͠    B) 

Secondary mathematical law that is valid in the world of 

mathematics, but it cannot be used to inference engine of 

expert systems, called nominally law: 

∀ x ∊ (B⊆A) : F(x) → G(x) 

∀ x ∊ A : F(x) → G(x) 

 

According to this mathematical principle, if for all members 

of A majority, f(x)→G(x) relation is valid and B is subset of 

A, so f(x)→G(x) relation is valid for all members of B. This 

mathematical principle does not meet the diagnosis expert 

systems, because for current situation of A majority, 

f(x)→G(x) relation is valid but in the same situation for all 

members of B majority, f(x)→G(x) relation is not valid.  

Uncertainty nature of diagnosis issues leads us to one of the 

probability principles. Since the data of diagnosis systems are 

uncertain accordingly the uncertainty analysis is necessary 

[5]. For implementation of uncertainly, the Bayesian inference 

probabilistic method can be suitable. Bayesian method reflects 

the uncertainty in a range of assumptions and presumptions. 

Thus selected problem in the expert systems are placed in the 

hypothesis. 

Occurrence probability of the hypothesis can be found. 

Bayesian method determines the value of initial occurrence 

probability of hypothesis [7]. 

Of course, this evaluation is not final result, it just updated in 

the subsequent steps. Value of the specified assumptions is 

obtained via following formula:  
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Di: i-nd problem 

E: symptom and sign of problem 

p(E): initial occurrence probability of problem 

P( Di│E): the E symptom is valid and  Di is the i-nd problem 

p( E│Di): Di (i-nd) problem is valid and occurrence 

probability of E symptom  

n: number of problem (hypothesis) [8]. 

For matching the above mathematical rules with the medical 

diagnosis case first of all deny rule be surveyed:  

 (A⇾ B)   ˄    ͠    A   ⤇   ∀ b ∊B, B= (͠    B) 

 The rule can be used in expert systems but is not valid as 

mathematical principle. Because for example to the medical 

diagnosis, we do not cancel the surgery for a patient so that 

the patient does not need any surgery, perhaps the problem of 

return to conscious can cancel the surgery. 

3. SCRUTINY OF MEDICAL 

DIAGNOSIS AS A SAMPLE OF 

DIAGNOSIS ISSUES.  
In most cases, doctors to correct diagnosis, tend to use the 

agents that are based on Goals and Driven methods. 

Therefore, the doctors trying to treatment of the patient's 

disease based on their diagnoses. Certainly, the ultimate goal 

of this process is the patient's satisfaction. That is why, the 

problem to be resolved expediently. The rapid development of 

medical science and the nature of uncertainty of medical 

knowledge increased the complexity of diagnostic issue. 

Physicians are doing process of diagnose the disease in the 

following order: 
1. All diseases symptoms are determined; 

2. All illnesses that their signs are observed in the patient is 

intended; 

3. Probabilities of occurrence of estimated diseases are rated; 

4. Selection of diseases that based on final rating their 

occurrence probabilities are high. Additional questionnaires 

filled, additional examinations, inspections and analyzes are 

offered; 

5. If any diseases are not properly selected subsequent high 

probability disease is tested; 

6. If appearance of new symptoms on the patient or results of 

pathology analysis can come doctor to a new disease, it is 

proposed to repeat algorithm for new disease that founded; 

7. If the diagnosis of a disease was finalized, doctor can 

prescribe the match drugs and other suggestions.  

As well as implement of Bayesian formula at calculate the 

occurrence probability of disease will be as follow:     

Di: i-nd disease 

E: a symptom and sign of disease 

P (E): initial occurrence probability of disease 

P (Di│E): Di is the i-nd disease, on the condition that the E 

symptom is exists to the patient  

P (E│Di): occurrence probability of E symptom, on the 

condition that Di (i-nd) disease is exists  

n: number of diseases. 

4. ANALYSIS OF INFERENCE ENGINE 

IN THE MEDICAL DIAGNOSIS ISSUE.  
First of all, pseudo code of the causality map is writing: 

While new-solution cover (complaint -> hypothesis) do 

Differential: = hypothesis add differential;  

End while 

Repeat 

Select (differential -> hypothesis); 

Specify (hypothesis -> observable); 

Obtain (observable -> finding); 

Evidence: = finding, add evidence; 

For each hypothesis in differential do  

Verify (hypothesis + evidence -> result); 

If result = false, then differential: = differential subtract 

hypothesis 

Until length differential =< 1 or “no observables left”  

Faults: = hypothesis; 

Here we need to explain the tools that give us results. Below 

is review of the five functions. 

Cover: this inference engine selects the hypothesises that have 

certain symptoms and signs. In this stage many hypothesises 

can be selected. This hypothesises separately keeped in the 

different place.  

Select: this inference engine chooses the one of the selected 

hypothesises that its occurrence probability is high. 

Specify: this inference engine compares the selected 

hypothesis with observed signs. This observed conformity 

may lead to another hypothesizes. Of course it is also 
possible to exclude the occurrence of cases. 

Obtain: This is a function that examines the selected 

assumptions (problem), the reasons adapt and assess their 

value. 

 Verify: this inference engine directs the founded hypothesis 

to the output. 

The later four functions are located in the loop. All of 
selected hypothesizes test to the loop. This cycle continues 

until there is one of the assumptions then the cycle will be 
canceled. This process is performed via select inference 
engine [9]. 

In any case, task-oriented method, could lead the result to 

three situations: 

- The result is empty: the type of disease is not found. The 
evidence does not match together all diseases that are 
known in system. 

- When Disease has been found, determining the diagnosis 
accurately. Usually this is an ideal result. 

- Several diseases are likely occurred: system keeps these 

assumptions, examines and inspects the patient or suggests 

the additional analysis. 

5. CONCLUSION 
The process of diagnosis is the lack of the knowledge that 

reveals the evidence to the different classes. Diagnosis Looks 

to the classes of the domain for evidence, signs and indicators. 

For solving diagnostic issue, Bayesian formula is useful for all 

mathematical models. The advantages of this model can be as 

follow: 
- Through the Bayesian method creating of causal map is 

possible. 

- Using this causality map with Bayesian calculation leads 

us to trust calculation. 

Often creating and testing strategies are used in the inference 

engine of diagnostic expert systems. Diagnostic task divided 
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into five sub functions (four inference engines and one 

transfer function). 
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