Exam 2 Modern Algebra 1 10/9/20

Do questions 1 through 7 and pick three of the remaining (lettered) questions for grading
(check boxes of the lettered problems you want graded or I roll dice). Each problem is
worth 10 points. Show good justification for full credit. Don’t panic.

1. State the Fundamental Theorem of Arithmetic.
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2. State the Division Algorithm.
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3. Show that for a positive integer 1, congruence modulo 7 is an equivalence relation
on the set of integers.
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4. State Lagrange’s Theorem.
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5. Let G be a group and H a subgroup of G. Define a relation ~ on G by

a~b & ab' €H.

Show that ~ is an equivalence relation on G.
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XA. Express the greatest common divisor of 501 and 120 as a linear combination of 501

and 120.
3. 15 - 2(6)
L= 2l - '“5)

15-120 - 5(2')

21 =501 - g (120)

3.(5-2(21-105))

-(20-56(21)) - 2 (21} - ('10'511')))

*120-6 (501 - uuzo)) - 21(503 -q(tzu)) - (OQQ-S(SDI-L\U‘LD)])J

+ »)
’('20 - 5(501) + 10('%)) - 2 (501 )+8020) 2&(120—5(500 2001)%

= (120-5(501)+ 20(120)) _2(501)+ X(110)+ 2(120) - 10(501) - wali20)

=(120-5(591) r200120)) - 12(501) + 50(120)

A= 71(120) -\17(591\)
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C. In S3, find all right cosets of ((2 3)).
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