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Black Hills State University 
 

Math 316: Discrete Mathematics 
 
 
Concept/Task: (quoted from Praxis document) Determine appropriate problem solving 
strategies and consider alternatives.  Strategies might include conjectures , 
counterexamples, inductive reasoning, deductive reasoning (mathematical induction, 
proof by contradiction, direct proof, other types of proof) and deciding which tools are 
appropriate (e.g. , discussion with others, mental math, pencil and paper, calculator, 
computer, trees and graphs, fingers.) 
 
Concept/Task: (quoted from Praxis document) Demonstrate an understanding of the 
different levels of mathematical impossibility, such as: “I lack the mathematical skills to 
do it”; “No one has been able to do it as yet” (e.g., prove Goldbach’s conjecture); “No 
one will ever be able to do it” (e.g., trisect a general angle with straight edge and 
compass) 
 
Students should be able to explain the difference between evidence supporting a  
mathematical hypothesis and definitive proof of that hypothesis. 
  
Study Question: Fermat’s Last Theorem was verified for all integers less than or equal 
to ten million by 1991.  Why was this not sufficient to prove this theorem? 
 
Students should be able to identify mathematical statements the proofs of which involve 
the use of mathematical induction and be able to identify the steps involved in a correct 
proof by mathematical induction. 
 
Study Question: What is the induction hypothesis in a proof which uses mathematical 
induction? 
 
Students should understand the use of counterexamples in disproving conjectures and 
be able to provide counterexamples of simple, obviously incorrect mathematical 
statements. 
 
Study Question:  All Martians are green.  How many non-green Martians must one 
produce to show this statement is false? 
 
Students should be familiar with and understand the basic forms of reasoning, 
implication, converse, contrapositive, and inverse, know which of these are equivalent, 
and when each is true or false in terms of the truth of their constituent statements. 
 
Study Question: Consider this statement:  If X is a Martian, then s/he is green.  What 
would need to know to be true in order that this statement be false? 
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When problem solving, students should be able to recognize that some problems have 
no solutions, such as a trisection of a general angle as listed above.   A simpler problem 
to consider is: 
 
Study Question:  Consider the equation 2 + 32 – 4 * 3 = -1.  If we add a set of 
parenthesis around the 2 and 3,  we obtain (2 + 3)2 – 4 * 3 = 13.  Note: you may use 
more than one set of parentheses. 
 

a) Place parenthesis to make the equation true 2 + 32 – 4 * 3 = 63 
b) Place parenthesis to make the equation true 2 + 32 – 4 * 3 = 17 
c) Place parenthesis to make the equation true 2 + 32 – 4 * 3 =  28 

 
In this case one of the three conditions is impossible.  As a user of mathematics can 
you recognize an impossible situation?  Can you develop a problem solving stratagie to 
verify that it is impossible. 


