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Cycle Quadruples

Four nonnegative integers are arranged in cyclic order 
to make a “cyclic quadruple.”  In the example, this
quadruple is  23,  8,  14,  and  32.

The next cyclic quadruple is formed from the absolute 
values of the four differences of adjacent integers:

|23 – 8| 15 |8 – 14|

By continuing in this manner, you will eventually get 
four equal integers.  In the example, the equal integers
appear in three steps.

Solve each problem.

1. Start with the quadruple 25, 17, 55, 47.  In how many 
steps do the equal integers appear?

2. Some interesting things happen when one or more of the
original numbers is 0.  Draw a diagram showing a 
beginning quadruple of three zeros and one nonnegative
integer.  Predict how many steps it will take to reach 
4 equal integers.  Also, predict what that integer will 
be.  Complete the diagram to check your predictions.
3 steps; a

3. Start with four integers, two of them zero.  If the zeros are 
opposite one another, how many steps does it take for the zeros to
disappear? 1 step

4. Start with two equal integers and two zeros.  The zeros are next 
to one another.  How many steps does it take for the zeros to 
disappear? 2 steps

5. Start with two nonequal integers and two zeros.  The zeros are 
next to one another.  How many steps does it take for the zeros to
disappear? 4 steps

6. Start with three equal integers and one zero.  How many steps 
does it take for the zero to disappear?

7. Describe the remaining cases with one zero and tell how many 
steps it takes for the zero to disappear.

(1) all integers different; 1 step
(2) opposite nonzero integers equal, but 
different from third integer; 1 step
(3) two adjacent integers equal, but different 
from third integer; 2 steps
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Simplifying Complex Numbers

Simplify.

1. i38 2. i!17

 1  i

3. (3 " 2i)" (4 " 5i) 4. (!6! 2i)! (!8! 3i)

7 ! 7i 2 ! i

5. (8 ! i)! (4 ! i) 6. (1 " i)(3 ! 2i)

4 5! i

7. (2 ! 3i)(5 " i) 8. (4 " 5i)(4 ! 5i)

13 13i 41

9. (3 " 4i)2 10. (4 " 3i)# (1 ! 2i)
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13. Physics A fence post wrapped in two wires has two forces 
acting on it. Once force exerts 5.3 newtons due north and 
4.1 newtons due east. The second force exerts 6.2 newtons due
north and 2.8 newtons due east. Find the resultant force on the
fence post. Write your answer as a complex number. (Hint: A
vector with a horizontal component of magnitude a and a vertical
component of magnitude b can be represented by the complex
number a " bi.)

(4.1! 5.3i)! (2.8! 6.2i)" 6.9! 11.5i N

Practice
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