Math 180 Principles of Mathematics 


Dr. McLoughlin


Worksheet to Accompany Handout on Mathematical Induction


A Well Done Mathematical Induction Proof


(I hope)


 





Claim: � EMBED Unknown  ���  for all n (   IN    Prove or disprove the claim 


	


As always, you must first READ the claim and decide whether or not you think it is true (you may be wrong, but you have to practice this step; it is based on your prior experience and knowledge).   It is an inductive step; hence, there is no guarantee that you are right. 





    	Next, after considering the claim, suppose we think it true.  Thinking it is true is not proving it is 


true.  Hence, we need to construct a proof.   We must announce it is a proof and frame it at the 


beginning (Proof:) and at the end (Q.E.D.[Quod Erat Demonstratum]). 





Proof:





1.  Let n = 1					1. Basis step


2. Consider � EMBED Unknown  ���				2. Hypothesis


3. 	= 1 (1!)				3. Definition of Sigma


4.	= 1 . 1 					4. Definition of factoral


5. 	= 1					5. Multiplication


6. Consider  (n + 1 )!				6. Hypothesis


7. 	=  (1 + 1)!				7. Substitution


8.	= 2!					8. Addition


9. 	= 2					9. Definition of factoral


10. 	1 < 2					10. Properties of the real numbers


11. 	1 < 2 � EMBED Equation.2  ���1 = 2				11. Law of Addition (10)


12. 	1 � EMBED Equation.2  ��� 2					12. Definition of Less than or equal to. 


13. 	� EMBED Unknown  ���� EMBED Equation.2  ���(1 + 1)!			13. Substitution


14. Assume ( m (   IN   (  � EMBED Unknown  ���		14. Inductive Hypothesis


15. Consider � EMBED Unknown  ���					15. Hypothesis


16.  = 1(1!) + 2(2!) + . . . .+ m(m!) + (m+1)[(m+1)!]		16. Definition of Sigma


17.  = {1(1!) + 2(2!) + . . . .+ m(m!)} + (m+1)[(m+1)!]	17. Associative of +


18.  = � EMBED Unknown  ���+ (m + 1)[(m + 1)!]				18. Definition of Sigma


19. � EMBED Equation.2  ���(m + 1)! + (m + 1)[(m + 1)!]				19. Substitution


20. = (m + 1)! [1 + (m + 1)]					20. Distributive of ( over +


21. = (m + 1)! [(m + 1) + 1]					21. Commutative of  +


22. = ((m + 1) + 1)!						22. Definition of factoral





23. So, � EMBED Unknown  ��� ( � EMBED Unknown  ���� EMBED
