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MATH 4010-4020/5010-5020: Modern Algebra I-II 

 
I.  COURSE DESCRIPTION FROM CATALOG: Lec. 3 -3. Cr. 3-3. 

Groups and sub groups in cl udi ng c yc l i c, ab el i an, fi ni t e; perm ut at i on groups , group 
homom orphi s m s , coset s and La gr an ge’s Th eorem , norm al subgroups and fact or groups . 
Rings incl udi ng inte gr al domai ns , unique fact ori z at i on domai ns and Eucl i dean domai ns , 
ideal s and fa ct or rin gs , ri ng homom orphi s m s , fiel ds and thei r ex tens i ons , geom et ri c 
const ruct i ons . 

 
II.  PREREQUISITE(S): 

M ATH 4010/ 5010: C or bett er in MATH 2010 an d  C or bett er in MATH 3 400. 
MATH 4020/ 5020: C or bett er in MATH 4010/ 50 10. 

 
III.  COURSE OBJECTIVE(S):  

To enabl e the student to obtai n a broad ove rvi ew of the most comm on alge brai c s yst em s 
and to be gi n attai ni ng a worki ng kno wl ed ge of gr oups , rings , fiel ds , and integr al 
domai ns . 

 
IV.  STUDENT LEARNING  OUTCOMES: 

M ATH 4010/ 5010:  
Upon succes s ful compl et i on of the cours e student s will under s t and the stan dard ax iom s 
of a group and b e able to use these ax iom s to prove simpl e resul t s about gr oups ; devel op 
a worki n g knowl ed ge of import ant t ypes of group s incl udi ng Abel i an grou p, cyc l i c 
group, p erm ut at i on grou p, fact or grou p, and dire c t product , along with a worki ng 
knowl edge of import ant concept s relat ed to group s , incl udi ng orde r, homom orphi s m , 
isom orphi s m , subgroup, and norm al sub group; an d be fami l i ar with import ant theorem s , 
incl udi ng La gran ge ’s Th eorem , Ca yl e y’s Th eor e m , and the First Isom or p hi s m Theorem 
for Groups , and b e able t o appl y thes e theor em s to prove simpl e resul t s abo ut groups .  

 
MATH 4020/ 5020:  
Upon succ es s ful compl et i on of the cours e student s will unders t and the stan dard ax iom s  of 
a rin g and b e able to us e these ax iom s to prove si mpl e resul t s about rings ; dev el op a 
worki ng knowl ed ge of i mport ant t yp es of rin gs , incl udi ng inte gr al domai n, fiel d, fact or 
ring, pol ynom i al rin g, an d direct product , alon g with a worki ng knowl ed ge o f import ant 
concept s relat ed to rings , incl udi ng ord er, c




