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LARSON—MATH 305—CLASSROOM WORKSHEET 09
Sage LAB!—Chp. 2

1. Log in to your Sage/CoCalc account.

(a) Start the Chrome browser.

(b) Go to http://cocalc.com and sign in.

(c) You should see an existing Project for our class. Click on that.

(d) Click “New”, call it c09, then click “Sage Worksheet”.

(e) For each problem number, label it in the Sage cell where the work is. So for
Problem 1, the first line of the cell should be #Problem 1.

(f) When you are finished with the worksheet, click ”make pdf”, email me the pdf
(at clarson@vcu.edu, with a header that says Math 305 c09 worksheet at-
tached).

From our Book

2. Define the ring Z/3Z. Call it R. Run: R = Integers(3).

3. List the elements of R to see what we have. Run: list(R).

4. Do some experiments to see how the elements of R add and multiply, etc.

5. Now let’s try a new ring Z/10Z. Run: R = Integers(10).

6. For each element of R, raise it to a power several times to see what happens.

7. Find the multiplicative order of each element a of Z/10Z (that is, find the smallest
exponent i with ai = a, when this makes sense).

8. Now let’s use the built-in multiplicative-order method to find the multiplicative order
of each element of a where gcd(a, 10) = 1.

9. What is Euler’s phi function? Run: euler phi?

10. Run: euler phi(7) and euler phi(6).



Extras

11. If p and p+ 2 are both prime, they are called twin primes. Find the first several pairs
of twin primes.

Boolean Expressions in Sage

A boolean expression is one that evaluates to True or False.

12. Evaluate 3==4.

13. Evaluate 3==3.

14. Evaluate 3>3.

15. Evaluate 3>=-3.

16. Evaluate 13%2==1.

17. Evaluate 13%2==0.

While “==” is used as a claim of equality of expressions (the left-hand-side and the
right-hand-sides of the “==”) the symbol “!=” is used to express does-not-equal.

18. Evaluate 5!=7.

19. Evaluate 5!=5.

20. We will assign a value to a variable “a”. Then we will use that variable in a boolean
expression. (These two lines can be typed in one cell, or each in its own cell). Type
and evaluate:

a=5

a>2

Boolean expressions can be combined with boolean operators like “and” and “or”.

21. Evaluate 3==3 and 3==4.

22. Evaluate 3==3 or 3==4.


