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Advanced Calculus
(100 marks, 80 lectures)
(To answer five questions, choosing one out of two questions from each unit)

UNIT I: Riemann integral of functions of one variable; Darboux's theorem (statement and application);
conditions for integrability; classes of bounded and integrable functions; properties of integrabl::
functions; inequalities for integrals; functions defined by integrals; their continuity and differentiability;
Mean value theorems for integrals. ’
Improper integrals; test for convergence when the integrand is non-negative; absolute convergence; tests
for absolute and conditional convergence, beta and gamma functions; Abel's theorem, Dirichlet's th e;r om:

Frullani's integral.

UNIT II: Integrals as functions of parameters; continuity, differentiability and integrability of such a
function; applications to evaluation of integrals

Improper integrals as functions of a parameter; uniform convergence and tests for uniform convergence;
continuity, differentiability and integrability of uniformly convergent improper integrals of contimiou;
functions involving parameters; evaluation of integrals;

UNIT II: Line integral in R?* Riemann integral of real valued functions of two variables; tion of
double integrals — change of order of integration; change of variable and simple prg%l:r;a:uglrzgrgi |

theorem in RZ, Surface Integral and Stokes Theorem, Volume integral and Gauss’s divergence theorem
(statements and applications only) ‘

UNIT IV: Basic properties of Euclidean distance function in R"; neighbourhoods, open sets, closed sets

limit points, interior points in R*"(n =1, 2, 3); Bolzano-Weierstrass theorem; Can;or intersec;ion theoren;
(nested interval) ; Lindelof covering theorem.

Compact sets; Heine-Borel theorem; equivalent statements; study of maps from subsets of R* - R”
(m, n = 1, 2, 3) : continuity, in terms of €-3 notation; in terms of inverse images of open and closed sets;
elementary properties of continuous functions; continuous functions on compact sets; special cz esse ;'
continuous real valued functions on closed, bounded intervals of R: bounds. P e

UNIT V: Intermediate value theorem; uniform continuity; discontinuities of real valued functions;

m:nmotomc functions; continuity of the inverse of a strictly monétonic function ’

:{ ;vslugd t:unct1ons qf two or three variables (m = 1,'2,, 3); partial derivatives; directional derivatives;

ota er!vatlve, Jacobian; change in the order of partial derivatives, statements of Young’s Theorem

Schwarz’s Theorem and their applications, differentiation of composite functions; chain rule ’
; .
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