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Solution 1.3: Engineering Task Classification

Solution 1
a. Induction : A and B => R

b. Abduction : B and R => A

c. The “closed-world hypothesis” means that for a given task, we know all facts and rules.
d. Abduction and induction need the “closed-world hypothesis” to be reliable.
Solution 2

The type of inference that corresponds to each situation is given below:
1. Analysis of the slab is deduction. Once the structure is designed, analysis is performed to deduce the expected behavior.
2. The design (and redesign) of a structure is synthesis. Behavior results from the design of the structure (which is the cause). Synthesis occurs in the opposite direction, therefore this is abduction.

3. The engineer uses facts (from data sheets) to induce the rules (formulas). Therefore, this is induction.
4. From measured behavior and models of behavior, the engineer finds the causes. Therefore, this is abduction.
5. From calculated behavior, maximum behavior and the standard code rule, the result of the comparison can be deduced (is the rule verified or not?). Therefore, this is deduction.

6. Writing a program is synthesis. A program is created based on the desired behavior and rules of the language. Therefore, this is abduction..

Solution 3

Poorly-defined tasks. If an engineer successfully carries out a poorly-defined task, it means that he/she gained a good understanding of the context, including the needs of society.
	Task
	Type of inference
	Explanation

	Formulation

	Abduction
	This is the transformation from general requirements to specific behavior criteria. This is abduction because the behavior is the cause and fulfilling the requirements are the consequences.

	Synthesis

	Abduction
	Desired behavior is the consequence of an as-designed structure. It is the inverse of deduction and thus it is abduction.

	Analysis
	Deduction
	From the as-designed structure, we deduce the behavior through an analysis.

	Evaluation

	Deduction
	From analyzed behavior and behavior criteria, we deduce whether or not criteria have been satisfied.

	Construction


	Deduction and abduction
	From the as-designed structure, we deduce the as-built structure. Most of the steps taken to construct a structure are deductions. The construction sequence, on the other hand, is determined through abduction.

	Prediction


	Deduction
	From the as-built structure, we predict behavior. This is deduction because the structure is the cause and the behavior is the effect.

	Diagnosis

	Abduction
	From measured behavior we find the real characteristics of the structure. Diagnosis is a task of abduction because we use consequences (measurements) to find causes (characteristics of the structure). 

	Improvement of model behavior
	Induction
	Measured and predicted behavior are compared to improve model performance. This is analogous to creating new rules. Therefore, it is induction.


Figure 2: Explanations of the relationship between task and inference type
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