Activity 5:  An Introduction to Complex Numbers



Materials:  Computer and X(Plore), Optional - Maple V software



Historically, the idea of square roots of negative numbers arose in the context of solutions of equations.  Hieronimo Cardano (a sixteenth century physician, gambler, and scholar) recognized their existence.  While considering such numbers meaningless, he wrote them down as solutions to a quadratic equation and gave them symbolic meaning.  Leonhard Euler first used the symbol  i to represent   �EMBED Equation��� in a manuscript written in 1777 and published in 1794.



Complex numbers gave rise to the Fundamental Theorem of Algebra, which states that every polynomial function has at least one zero in the set of complex numbers.  It follows from this result that a polynomial function of degree n will have n zeros (not necessarily distinct).  The first substantial proof of this theorem was given by Carl Friedrich Gauss (1777-1855).  Today, complex numbers are important in applications involving electricity.





1.	Using the definitions of principal square root and  i = �EMBED Equation��� ,  what is the value of  i2 ?     i3 ?  i4 ?











2.	Use  X(Plore) to complete following table of powers of   i .    Enter

table(Alt-i^n,n=1,20,1) 

(where Alt-i  means press the  Alt key while typing  i ).
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Describe the pattern of values exhibited in the table.
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3.	Explain how you could use the pattern in the table above to find the value of any positive integer power of  i .  Use your observations to find  i57 , i112 , and  i343 .































4.	Use X(Plore) to find the value of  i-1 .  Enter Alt-i^(-1).  Record the result and verify that it is the m�ultiplicative inverse of  i .





















5.	Use X(Plore) to complete the table of negative integer powers of  i  below.  
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Describe the pattern of values exhibited in the table.



















6.	Explain how you would use the pattern to predict the value of any negative integer power of  i .  Give two examples to illustrate.























7.	Assuming that addition and multiplication of complex numbers satisfy the same properties as addition and multiplication of real numbers,  express each of the following complex numbers in the form  a + bi .  Explain why each answer must be true in terms of the properties.



a.	(2 + 3i ) + (-5 + 6i )















b.	(2 + 3i )(-5 + 6i )





















c.	Write a general rule for adding two complex numbers, both in English and in symbolic form.

















d.	Write a general rule for multiplying two complex numbers, both in English and in symbolic form.















8.	Find  (2 + 3i )(2 - 3i )  and   (-5 + 6i )(-5 - 6i ).  Can you generalize these two examples?





























9.	Find the multiplicative inverse of  2 + 3i  by finding real numbers  x  and  y  such that          (2 + 3i )(x + yi ) = 1.
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10.	Generalize (9) to find the multiplicative inverse of  a + bi .  If you wish, you may use Maple V  and matrices to solve this problem.



















































11.	Use the results of (9) to find  

�EMBED Equation���
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Quadratic Polynomial Properties








