Calculator Numbers	T030 sample solution





Solution:


Assume the calculator can display N digits and that it is not capable of displaying numbers in scientific notation.


The largest number the calculator can display is 10N - 1.


The smallest positive number the calculator can display is 10-N.


The calculator can display 10 different digits in each of N positions. If that were all it could do then the total number of distinct numbers the calculator can display would be 10N. However, for each sequence of N digits there are N + 1 possible positions of the decimal point. Taking the decimal point into account leads to the conclusion that there are (N + 1)10N distinct numbers that the calculator can display. But each number can be either positive or negative. Taking the sign into account we are led to the conclusion that the calculator can display a total of 2(N + 1)10N distinct numbers. However, we have counted the number 0 twice. Thus our final answer is 2(N + 1)10N - 1 distinct numbers.


The smallest separation between adjacent numbers on the calculator is 10-N.


The largest separation between adjacent numbers on the calculator is 1.


There are 10N - 1 positive numbers smaller than 1 that the calculator can display. If we place our interval of length 2 such that it surrounds 0 symmetrically, then number of distinct number in the interval is 2(10N -1) + 1, including 0 but not 1 or -1. On the other hand if we place our interval of length 2 where the separation between adjacent number is 1, then the number of distinct numbers in the interval is 2.


Adding and subtracting can lead to incorrect results. Assume for the sake of illustration that the calculator can display 3 digits. Here are some calculations that will lead to incorrect results on the calculator.


100 + .001


100 + .01


100 + .1


10 + .001


10 + .01


etc.�
100 - .001


100 - .01


10 - .001


etc.�
�
Multiplying and dividing can also lead to incorrect results. Assume for the sake of illustration that the calculator can display 3 digits. Here are some calculations that will lead to incorrect results on the calculator.


100 x 100


100 x 10


.01 x .01


.001 x .01


.001 x .001


etc.


�
1/3


1/6


1/7


1/9


1/11


etc.�
�
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