
MATH 202 FINAL WINTER 2009- One heat sheet allowed, no books or alulators. Please ask if in doubt with any ofthe notation.- You an use the results of one problem for the solution of another one regardlesswhether you ould solve the former one.1. Let G be the group of order 42 with generators t and s, and with relations t7 = s6 = 1and sts�1 = t3. Determine the struture of its group ring CG. Justify your answer.(You may use the identity 1+ q+ q2+ ::: + qn�1 = 0 for any q 6= 1 satisfying qn = 1,if neessary.)2. Let � 2 Sn and let f� = #fi; �(i) = ig be the number of its �xed points.(a) Calulate 1n!P�2Sn f�.(b) Calulate 1n!P�2Sn f2�.() Show: The sum 1n!P�2Sn fm� is an integer for any positive integer m.3. Let V � CG be a G submodule of the left regular representation of G. Show thatthere exists an idempotent p 2 CG suh that V = CGp.4. Let Pm(x1; :::; xN ) = xm1 + ::: + xmN , and de�ne P� = Qkj=1 P�j , where k is thenumber of rows of �.(a) Show that P� is homogeneous of degree j�j =Pi �i.(b) Write the power symmetri funtion Pm as a linear ombination of Shur funtions.() Give a reason why for any �nite group G the matrix (��(g)), with � runningthrough the simple representations of G and g running through the onjugay lassesof G is invertible (Don't spend too muh time if you do not remember the argument).(d) Show that the funtions (P�)j�j=n form a basis for homogeneous symmetri fun-tions in the variables x1; x2; :::; xN of degree n for n � N .5. Let G be a �nite group, and let H be a subgroup of index 2. Reall that in this asewe have gH = Hg for all g 2 G. Let � be a simple harater of G.(a) Show that the restrition of � to H is NOT simple if and only if �(g) = 0 for allg 62 H.(b) Let V be the G-module orresponding to � as in (a). How does it deompose asan H-module? (i.e. how many simple H-modules, how many of them isomorphi.)6. Let � = [3; 1; 1℄ and let A5 be the subgroup of all � 2 S5 for whih �(�) = 1.(a) How does the simple S5-module S� deompose as an A5 module?(b) Calulate the dimensions of all simple S5-modules. (You should only use whateverhas been PROVED in lass and/or homeworks).() Find a omplete set of simple representations of A5 up to isomorphism. (Thiswould mean that you have to show that they are simple, mutually nonisomorphi,and every other simple A5 module would have to be isomorphi to one of them).Again, you should only use what has been proved so far in lass and/or homework.


