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23MMACO07 —Advanced Algebra ll
Course Outcomes:
CO1:Reduce the geometric problem to an algebraic problem.
CO2: Calculate the group of all automorphisms of a given field.
COa3: Findeigen values and eigen vectors of linear transformations.
CO4: Testorthogonality of given vectors.
COS5: Construct finite fields corresponding to a prime number.

Part A 6Xx1=6
Choose the Correct Answer

1. When twoautomorphismsc and t of K are said to be equal then CO1K1
a.c(a) #t(@) b.o(d) =(a) coc(@ =0 do(@)=0
2.1f k isa normal extension of a field F then k is a..... of some polynomial over F. CO1K1
a.Splitting field b.fixed field c.finite extension d.normal extension
3. If V is finite dimensional over Fthen T €eA(V) is ...... if and only if T maps V onto V. CO2K3

a. regular b. singular c. left invertible d. Both (a) and (c)
4.1f dim V over a field F is greater than one then A(V) is CO2K2
a. commutative b.field c.group d. not commutative
5.1fT,S eA(V) and if Sis regular then T and STS™ have .... minimal polynomial. CO3K2

a. same b. different can  dl
6. The subspace W of V is invariant under Te A(V) if CO3K1
aWTcW bWT=W CWT=V dWTc V
Part B
Answer ALL questions 3x6=18
7. a. Prove that K is a normal extension of F if and only if K is the splitting field of some
polynomial over F. CO1K3
(or)

7. b.If p(x) € F[x] i solvable by radicals over F then prove that the galois group of p(x) isa

solvable group. CO1K5

8. a. If V is finite dimensional over F then show that T €A(V) is singular if and only if there

exists v = 0in V such that VT=0. CO2K4
(or)
8. b.If V is finite dimensional over F, then prove that T €A(V) is regular if and only if T maps
V onto V. CO2K4



9.a.If Vis n-dimensional over Fand if T e A(V) has the matrix ms(T) in the basis v, vhand
the matrix m(T) in the basis wi,wo.....wn0f V over F, then there is an element C eF, such

that mx(T) = Cmy(T)C. CO2K4
(or)
9. b. If Vis n dimensional over F and if T e A(V) has all its characteristic roots in F then prove
that T satisfies a polynomial of degree n over F. CO3K4
Part C
Answer ALL questions 3x12=36
10. a. If K is a fnite extension of F, then prov that G(K,F) is a finite group and its order
0(G(K,F)) satisfies the condition o(G(K,F)) < [K: F] CO1K3
(or)
10. b. If K'is a splitting field of some polynomial over F, then show that K is a normal extension
of F. CO1K4

11. a.Let G’ be the commutator subgroup of G then prove that
(i) G/ is normal in G
(ii) G / G/ isabelian
(iii) G’ is the smallest subgroup of G such that G/ G/ is abelian. CO2K3
(or)
11. b.(i) If V is finite dimensional over F, then T € A(V) is invertible iff the constant term of the
minimal polynomial for T is not O.
(1)If A1, A2, As,...,Ak are distinct characteristic roots of T € A(V) and if vi,v2,vs,..., vk are
characteristic vectors of T belonging to A1, A2, As,...,Akrespectively, then vi,vz,vs,...,Vk
are linearly independent over F. CO2K4
12. a. (i) Define Characteristic vector. (ii) Prove that if V isan n-dimensional vector spaces over
F, then A(V) and F,are isomorphic as algebras over F. CO2K3
(or)
12. b. If Te A(V) has all its characteristic roots in F, then prove that there is a basis of V in
which the matrix of T is triangular. CO3K3
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