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MATH 341 

 
Concepts addressed: 
Mathematics 
Critical thinking: deductive reasoning; inductive reasoning, adaptive reasoning; and problem analysis  

 

Students should be aware of Polya's four-step process for solving problems.  

Understand the problem Devise a plan  

Carry out the plan  

Look back  

Students will be able to analyze mathematical problems using a wide variety of problem solving 
strategies, such as solving a simpler problem, working backwards, etc., solve these problems, justify 
their solutions, explain their reasoning, and communicate their results in oral and written form. 
Students should be aware of the various problem-solving strategies listed below and when to use 
them:  

Drawing graphs  

Drawing Venn diagrams Finding patterns Guessing and checking Making drawings  

Making organized lists Making tables  

Reasoning by analogy Solving simpler problems Using algebra  

Using a model  

Using simulations Working backwards  

(Note: To me probably the two most useful strategies are making a drawing or visual image and 
solving a simpler problem. They often are useful strategies when the problem appears to be 
complicated and overwhelming. Sometimes it is helpful to make a number of simple problems to 
solve in order to solve a more detailed problem.)  

Students will be able to sketch Venn diagrams and apply these diagrams, together with the 
mathematical set notation used to describe them, to the solution of real-life problems.  

Students will be able to evaluate logical arguments using deductive reasoning, sketch Venn diagrams 
to support these arguments, and distinguish the validity of argumentation. Students should know the 
difference between inductive reasoning, the process of forming conclusions based upon patterns and 
observations, and deductive reasoning, forming conclusions from one or more given statements. 
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Students should be able to take an original statement expressed in hypothesis-conclusion form and 
create the converse, inverse, and contrapositive of the original statement; they should recognize that 
the contrapositive of the original statement is logically equivalent to the original but not the converse 
or inverse. For example:  

If I am a bird, then I have wings. (Original statement)  

If I have wings, then I am a bird. (This is the converse and does not follow by necessity from the 
original because airplanes have wings.)  

If I am not a bird, then I do not have wings. (This is the inverse and does not follow logically from 
the original because insects are not birds yet do have wings.)  

If I do not have wings, then I am not a bird. (This is the contrapositive and follows by necessity from 
the original statement.)  

Students should be able to create a Venn diagrams corresponding to the above list of statements to 
assist in analyzing them. For example, the original statement is depicted as a subset relationship, with 
birds as a subset of those things having wings.  


