MAT601: FIELDS AND GALOIS THEORY

Unit 1: Eisenstein’s irreducibility criterion, Characteristic of a field, Prime subfields, Field

exlenstanst, Finite extensions, Simple cxtensions, Algebraic and transcendental extensions.
Factorization of polynomials in extension fields

Unit 2:. -Splitting fields and their uniqueness. Separable field extensions, Perfect fields,
Separability over fields of prime characteristic, Transitivity of separability.

Unit 3: Automorphisms of fields, Dedekind’s theorem, Fixed fields, Normal extensions,

Splitting fields and normality, normal closures, Galois extensions, Fundamental theorem of
Galois theory, Computation of Galois groups of polynomials.

Unit 4: Primitive clement theorem, Finite fields, Existence and uniqueness, Subficlds of
finite fields, Characterization of cyclic Galois groups of finite extensions of finite fields,
fundamental theorem of algebra.

i 5: Cyclowgmic extenshgns and polynorhials, cyclic extehgions, Solvabilitk by radicals,
Galois\charactexzation of s¥h solvnhili;\,,\ﬁ‘(eneric polynomiats, Abel-Ruffink\ theorem,

geometric construsgions.

Books Recommended:

1. D. S. Dummit and R. M. Foote, Abstract Algebra, John Wiley & Sons, N.Y., 2003.
2. N. S. Gopalakrishnan, University Algebra, Wiley Eastern, New Delhi, 1986.

3. T. W. Hungerford, Algebra, Springer (India), Pvt. Ltd., 2004,
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conditiops f dary 15:r‘ﬁ‘l'-h‘-'-_l:’r oblems, Picard’s lterations, Lipschitz conditions, Suffici et

SRR U b;mg Lipschitzian in terms of partial derivatives, Examples of Lipschitzian
and I:Jon-L!pscthzian functions, Picard’s Theorem for local existence and uniqueness of
solutions of an injtja] value problem of first order which is solved for the derivative,
examples of problems without solutions and of equations where Picard’s iterations do ot
COD"’FTE% Differential equations of first order not solved for the deri vative, lniqueness of
s:_:'alunons with a given slope, Singular solutions, p- and ¢-discriminant equations of a
differential equation and jts family of solutions respectively, Envelopes of one parameter
family of curves, singular solutions as envelopes of families of solution curves, Sufficient
conditions for existence and nonexistence of sin gular solutions, examples,

* UNIT TWO:

Systems of | order equations arising out of equations of higher order, Norm of Fuclidean
Spaces convenient for analysis of systems of equations, Lipschitz condition for functions
from Rn*110 Rn, Local existence and uniqueness theorems for systems of | order
equations, Gronwall’s inequality, Global existence and uniqueness theorems for existence
of unique solutions over whole of the given interval and over whole of R, Existence
theory for equations of higher order, Conditions for transformabilit y of a system of |
order equations into an equation of higher order.

UNIT THREE:

Linear independence and Wronskians, General solutions covering all solutions for
homogeneous and non-homogeneous linear systems, Abel’s formula, Method of variation
of parameters for particular solutions, Linear systems with constant coefficients, Matrix
methods, Different cases involving diagonalizable and non-diagonalizable cosfficient ,
matrices, Real solutions of systems with complex eigenvalues, &,

TS

-, . 1'

UNIT FOUR:

Convergence of real power series, Radius and interval of convergence, Ordinary and
singular points, Power series solutions, Frobenius’ generalized power series method,
Indicial equation, different cases involving roots of the indicial equation, Regular and
logarithmic solutions near regular singular points.
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, Nature of stresses,
, otate of stress at g point, Stress tensor,
: Principal Directions, Stress invariants,
ement of a flyjq element, ; |

» Rates of strajp cOmponents, Relation between
Stress- Co

: Mponents, Transformation of Rates
Equation, Energy Dissipation due to Viscosity,

stress and rates of strain ,
of Strain, Navier- Stokes
Diffusion of Vorticity,

motion, The stream function, The Complex potential for two
on, Concept of line- sources, sinks,

flow, Concept of Sources, Si
Statements of Weiss’s and B

and Doublets, Axisymmetric
'S sphere theorems and their

— Surface waves on'the infinite free surface of liquids
and infinitely deep huids,

Books Recommended
L.L. D. Landau and E. M. Lifshitz, Fluid Mechanics, Buﬁerwurth-Hememann,
2™ Edition, 1987. L meze
2.N. Curle and H. J. Davies, Modern Fluid Dynamics, Vol. I, D. van Nostrand Comp. L.d. ,i;éﬁ
London, 1968. 1ead
3.5. W. Yuan, Foundations of Fluid Mechanics Prentice-Hall, Englewood Cliffs, Hctzamﬂ vros
NJ, 1967 T athem®
’ M2
4.A. S. Ramsey, A Treatise on Hydrodynamics, Part I, G. Bel] and Sons Ltd. 1960 o sl ‘;ﬁﬂj{&mﬁhud
\jl\ >-F- Chorlton, Text Book of Fluid Dynamics, CBS Publishers, Delhi, 1985 s of AWbERe
W \-
: Lgraat ;ﬁ ;
’ N7 VST s = 1L g;b;‘}ﬂ 316 :
Q‘jﬂ/\ ‘b\jﬁ‘:’ﬁ‘l L% 26 c'
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fund {uan mewics, Riemannian manifolds, examples, Levi-Civita connection
ddamental theorem of R

ICNSOr. cent; vcinannian gcometry, Curvature tensors-" Fiemannian curvatwe
CUSor, Seclional curvature

Y , achur’'s T heorem, Ricci curvature, scalar curvature, Einstein
manifolds.

Unit 2 : Gradient vector fields, divergence of a vector field, Covariant derivative along
wUrve, parallel transport, length of a curve. Distance function, geodesics, Exponential map,

Unit 3: Jacobi fields, Gauss Lemma, complete Riemannian manifolds, Hopf —Rinow
Theorem, The theorem of Hadamard, Riemannian immersions, second fundamental form,
Gauss equation, Model spaces of constant curvature.

Unit 4: Lie derivative, Lie derivatives of scalars, vectors, tensors and linear connections,
commutation formula for Lie differential operator and covariant differential operator.

it 5: Motidy, Affine motion, projective motioKin a Riemannian space, curvature
collimsgtion, confoxmal and homothetic transfolations)

Books Recommended:

1. M.P. do Carmo; Riemannian Gegometry, Berkhauser, 1992.

2. P. Peterson; Riemannian Geometry, Springer, 2006.

3. 1. Jost; Riemannian Geometry and Geometric Analysis, Springer, (6" edition), 2011.
4

5

. J. M. Lee; Riemannian Manifolds: An Introduction fo Curvature, Springer, 1997.
. S. Gallot, D. Hullin. J. Lafontaine; Riemannian Geometry, Springer (3" edition),
2004.
6. K. Yano; The Theory of Lie derivatives and its Applications, North Holland

Publishing Company, Amsterdom, 1957.
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