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Note: e Attempt five questions in all. e Questlon 1is. compulsory e All questions carry

equal marks.
(2) Find the minimal splitting field of z° — 2 over Q. (4
(b) Prove that every algebraacally closed field is infinite and perfect. (4).

~ (c) Assuming that the Galois group of the extension Q(2'3,w)|Q, where w is complex
cube root of unity, is isomorphic to Sz, find the fixed fields corresponding to the

subgroups ((123)) and ((12)). (4)

(d) Give an example of a tower k C F C E of field extensions such that E|F and Flk

are both Galois but E|k is not. ‘ _ o 3)

(c) Construct a finite fiecld with 8 elements. ; , ' (3)

2. (a) Let& be a field and let f (a:) be a polynormal of degree n in k[z]. Show that there
“'exists a sphttmg field F of f(x) over k of degree at most n!. ' (10)

(b) ‘Let & be a field. Show that a minimal splitting field Q for the set of all polynomials
over k is an algebraic closure of k. _ (8

3. (a) Let kK C F C E be a tower of field extensions such that E|k is finite normal. Prove
that E|F is always normal but F|k need not be normal. Show that F'|k is normal

if and only if o(F') = F for every k-automorphism o of E. (2+3+7)

(b) Prove that a polynomial over a field k is separable if and only if it is coprime with

its derivative. : - (6)

4. (a) State and prove the Artin’s Theorem. Ly (10)
(b) Let F|k be a field extension of degree n. Prove that the extension F|k is Galois if
and only if it is both normal and separable. ©)]

5. (a) Prove that for every positive integer n, the n-th cyclotomic polynomial &, is a
monic polynomial with integer coeflicients and is irreducible over Q. (9)

(b) Prove that a finite extension of a finite field is Galois with cyclic Galois group. (9)



¢ only finitely many

6. (a) Prove that a finite extension F|k is simple if and only if there ar
f Q is simple. (10)

subfields between F and k. Deduce that every finite extension 0

(b) Let & be a ficld containing a primitive n-th root of unity. Prove that an extension

I°|k of degree n is radical if and only if it is cyclic. (8)

- 7. (a) Let k be a field of characteristic p > 0. Show that the polynomial 27 —z —a €
k[z], a # 0, is either irreducible or splits completely over k. (5)

(b) Prove that an equation f = 0 over a field of characteristic zero is solvable by radicals

(13)

if the group of the equation is a solvable group.
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. . ry. All
Instructions: e Attempt five questions in all. Question No. 118 compulsory

questions carry equal marks.e The symbols used have their usual meanings.

(1) (a) In the plane R?, is the set {z X ylz<0andy = 0} closed? Justify your

4]

answer.
(b) Give an example to illustrate that a space need not be Hausdorff even if all ﬁm[‘iﬁ
point sets in X are closed. ‘
. 9
(c) Is the space R; connected? Justify your answer. 2]

(d) Let Y = {a, b} be a two point space in the indiscrete topology: Co;lsider ‘N as a
subspace of R and X =N X Y. Is X compact? Limit point compact? J ustlfy[gi%r]
answer. , R

(e) Prove that R; is not second countable. ' : E 3]
(2) (a) (i) Prove that the collection 2
2 = {[a,b) : a,b€Q;a < b}

is a basis that generates a topology different from the lower limit topolotg}i
on R. , : 5

(ii) Give an example to show that the union of two topologies. on X need not be
a topology on X. 4]

(b) Let {Xs}aes be a family of topological Sﬁaces and let X = Il,csX, have the
product topology. Let f: A — X be given-by f(a) = ( fa(@))acs, where fo : A
X,, for each a. Show that f is Qontinuousjif; and only if each f, is continuous. {9]

(3) (a) Let X be a topological space. Let % be a collection of open subsets of X such that
for each open set U of X and for each z €U, there is an element C of € such that
z € C € U. Show that % is a basis for the topology of X. 9]

(b) Let X be a metric spacé with metric d. Define d: X xX — R by d(z, Y)i=
min{d(z,y),1}. Show that d is a metric that induces the same topology as d. {9]

(4) (a) Prove that every closed subspace of a compact space is ébmpact. Give an example
to show that the conclusion fails if the hypothesis of closedness is dropped. [5+4]

(b) Let A be a subspace of the space X and B be a subspace of the space Y. Prqve

that the product topology on A x B is the same as the topology A X B inherits as
a subspace of X x Y. fatat )
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- !
(5) (a) Let X and Y be topological spaces and f : X — Y. Prove the following ?r
equivalent:
(i) f is continuous.

——

(i) For every subset A of X, f (A) c f(A).
(i) For every closed set B of Y, f -1(B) is closed in X.
(b) Prove the continuous image of a path connected space is path connected. Hence or

otherwise, prove that the unit sphere gl = {x e R* : ||x] = 1} of R™ is[gaiia
| +

connected, if n > 1.
of R, where a < b, is homeomorphic with [0, 1]. Is
phic with (2,3)? With [2, 3)? Justify your

v 8]

o be locally path connected? [2]

(6) (a) Show that the ‘subspace [a, D]
the subspace [0, 1] of R homeomor

answers.

(b) (i) When do you say a topological space X t ‘
(ii) Let X be a topological space. Show that each path component of X lies in a-
component of X, If X is locally path connected prove that the components

and the path components are the same: ‘ (8]

(7) (a) Let X be a set with a simple order relation having at least two elements. Define a

basis & for the order topology on X and show that A is a basis. [9]

(b) Let X,Y be topological spaces and f : X % Y. If f is continuous prove that for
every convergent sequence z, — = in X, the’sequence f(z,) converges to f(z) and
that the converse holds if X is first countable. 3 ’ 9]
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Instructions: e Write your roll number on the space provided at the top
of this page immediately on receipt of this question paper. e Q.No.1 is
compulsory. e Answer 5 questions in all. e Each question carries 18
marks. e All the symbols have their usual meaning.

(1) (a) Does there exist unique solution of an IVP ¢ = a(z)y*+b(z)y+
c(z),y(0) = 0, where a(z), b(z) and c(z) are continuous on lz| <

a. Give justification for your answer.
(b) Prove that if 9 is a fundamental matrix of the system Y’ = AY/,
then so is C, where C is a constant non-singular matrix. '

(c) State the exi‘stevr_gc_ev_and uniqueness theorem for an IVP
vy = fi(@,y1,v2508); vh = f2(Z, 01, Y2, ¥8); U5 = S3(Z,v1, 92, 9s)5
v1(zo) = €3, ya(zo) = 3, ya(zo0) = Y3-

(d) Find the condition for the existence of alternate zeros of functions
a cosx + b sinz and ¢ cosz + d sinx on R.

(e) Write e—¢ definition of stability of a critical point of a non-linear
autonomous system X = F(X),X € R".
(f) Reduce the autonomous non-linear system & = f(z,y),

7 = g(z,y) with suitable assumptions into associated linear sys-
tem using method of perturbations.

(2) (a) State and prove the continuity theorem for the solution of
¥ = f(z,9),y(z0) = 1o
(b) Find the system of three first order equation equivalent to the
third order equation ¥ = x2%+yy'+ (y")?. Explain precisely why
or why not there exist a unique solution of the given equation
under the conditions y(0) = 1,3'(0) = —3,3"(0) = 0.
(c) Find the solution of Y/ = F(z,Y),Y(0) = Yo, where ¥ =

(y1,%2), F = (y2,—y1), Yo = (0,1) by method of successive ap-
proximations.

(3) (a) State Picard’s existence theorem for the solution of initial value
problem £ = f(,y),y(x0) = yo-
(b) Define the Green'’s function G(z,§) for a two point BVP.

(3 Marks]

| [3 Marks]|

[3 Marks]

[3 Marks]
[3 Marks]

[3 Marks]

[7 Marks]

[7 Marks]

[5 Marks]

[4 Marks]

[3+5 Marks]
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" Determine the Gteen’s function for the BYP Pz
y(0) = 0,y(1) + (1) = 2 and hence solve it, (

(c) I,?ind the g({zneral solu,t/ion of the system y} = y; + y3 — 243,
Yo =—+ 20+ Y3 Y3 = Y2~ Y3 by the method of eigenvalues .

(4) (a) Prove that the eigenfunctions corresponding to distinct eigen-
values of Strum-Liouville system are orthogonal with respect to
the weight function s(z) in [a, ).

(b) Define limit cycle of an autonomous non-linear system. Find the
g(1-2?-¢?) . y(1-2%~y’)

* limit cycle of the ;ystem T=1y+ o yy=-x S
(c) Define a well posed problem for IVP X = F(X,t),Y (to) = Y,.

Define critical point of a non-linear plane autonomous system as

spiral point and node.

(5) (a) Definc Lyapunov function for a non-lincar system X = F(X).
(b) Prove that if there exist a Lyapunov V' (X) for non-linear system
X = F(X) in an open region €2, then the origin is stable.
(c) Determine the nature and stability of the critical point of the

spring mass system with damping given by mz 4 cz + kx = 0,
where m, c and & are positive constant. -

(6) (a) Show that linear.combination of solutions ¢1, s, ...¢n of the
system Y’ = A(t)Y, where A(t) is a n x n matrix, is also a
solution of Y’ = A(t)Y. If ¢; satisfies ¢;(tg) = Ej;, where E;
are linearly independent vectors then prove that ¢; are linearly
independent. :

(b) If 9 is a fundamental matrix of the associated homogenous sys-
tem Y’ = AY, then find solution of the non-homogenous system
Y’ = A(t)Y + G(t) satisfying ¢(to) = E.

(c) Define exponential matrix. Show that if A is a n X n constant
matrix, then (t) = ¢* is a fundamental matrix of the system

Y’ = AY on J. Find the exponential matrix of [(1) (2)]

(7) (a) State and prove Strum-comparison theorem. Show that every
solution of y” + z°y = 0 has infinitely many zeros on [1, co].

(b) Derive the adjoint operator, self-adjoint form and Lagrange iden-
tity for a linear operator L[y] = ao(z)y" + ai(z)y' + as(z)y = 0.

(c) Find the eigenvalues and eigenfunction of the system
Y +y + (1+ M)y =0,y9(0) = 0,y(1) = 0.

’I‘ f
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m remaining ques-

i i ) = 3%, and values
(1) (a) Use Neville’s method to approximate V3 with the function f(x)
zo=—2, 1 =-1, 2a=0, 83 =1, and x4 = 2.

5 4

. §EL y . W) = x° — 2% +

(h) Determine the multiplicity of the root x = l of .t.l'u,‘ poly ulomlafq(f‘ gyl)lthetic division
4% — 22 — Tr + 5 = 0 by performing synthetic divisjon. Also, use ¢

to compute the values I”'(2) and P"(2).

~ (¢) Use Crout factorization to solve the linear system
3z, + 29 =—1, .
211 + 4o + Z3.=T,
2@y + by = 9. A
(d) Construct an algorithm that computes the roots of the quadratic quation az?® +.b.'z:+c =
0 and that avoids as many roundoff error problems as possible. Test your algorithm by

computing the roots of the quadratic equation 0.2x% —47.91z + 6 = 0. Use 4 decimal
digit rounding arithmetic in your calculations.

(2) (a) Letzg<ay <--- < z, be knots and let s(z) be cubic spline satisfying s(z;) = y; for

i=0,...,n. If h; = ;41 — x; and M; = s”(z;), then show that

hiy hi_1,+ hi hi Yirl — ¥ Yi—Yi-1 .. :

— A e " Sl e oy M — iV — —_— .-.=1...,Tl—l.'
6 1‘L—‘L + 3 1:[7, + 6 ‘\’-[t—l-l hi hi—l y o 3 .
Moreover if s(z) satisfy §'(zo) = y) and s'(z,,) = ¥, derive the linear system of equa-
tions satisfied by the unknowns My, My, ..., M, in the form AM = D, and show that
the linear system has a unique solution.

(b) Let B;(z) is a cubic spline with knots z;, ..., Zit4. Then show that
(a) Bi(z)=0 outside of 7; < z < T304, (b) -0< Bi(z) <1 forall z,
n—1 s
(c) Z Bi(z)=1 forzg <z <y,
i=—3

(3) (a) Use Muller’s method to find the approximations to Wvithin 10~ to all the zeros of the
polynomial 2° —z — 1 = 0, by taking initial approximations 29 = 0, 2, = 1, and
Io = 2.
(b) Use Taylor’s method of order four to approximate the solutions for the initial-value
problem 3 =1+ (t —y)?, 2 <t <3, y(2) =1, with h = 0.5.

[4 M arks]

[4 .\vlarkg]

(5 Marks|

[5 Marks|

[9 Marks]

[9 Marks]

s~

[9 Marks]

[9 Marks]
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(4) (a) Let {pn(x) | n > 0} be an orthogonal family of polynonials on (a,b) with weight [9 Marks]
With such a family we always assurme implicitly that deg@n =n, n 2

function w(x). o thist
show that

0. If f(a) is a polynomial of degree m, then

m /
) (f, 9’1»)
z) = 1,
f('l) ; o ‘Pn) P ()
[9 Marks]

x 1011131519
P(z) | 1.84 | 1.96 | 2.21] 2.45 [ 2.94

(b) Find the least square polynomial of degree 2 for the data
2.1
3.18

(5) Prove that for eachn > 1, there is a unique numerical integration formula 7, = Zj:l wj,

= f: w(z) f(x)de =1 (f) of degree of precision 2n— 1, where w(z) is non-negative and inte-
grable on [a,b]. Moreover, if f(z) is 2n times continuously differentiable function on [a, b],
then show that formula for I,,(f) and its error is given by .

nf(@jn )18 Marks]

'}'n .

b n / ;
/ w(x)f(x)dr = Z'zL;j flz;) + T (2'7;)! 27 (1)

for some a < 1 < b, where nodes {a;} are the zeros of n(z), and the weights {w;} are

given by d ;
¥ \P;L(Q’J) #"’n+1(:.r’fj) ‘ o
(6) (a) Let xp,21,--- .z, be distinct ’real_ mimbers, and let f be a given real valued function [9 Marks]
with n + 1,continuous derivatives on the interval Iy = H{t, 2o,---,Tn }, with ¢ some
given real nu_m?b‘(‘er;‘ Then show that there exists £ € I, such that
S R S R
t) — z:)(t) = (n+1) .
£ ),,,,_.jZ:;'f@)_Jl( R Ry e R A O
3 gLl :
(b) For matrix A = |=3- —1 -3 |vwperform three iterations of the power method to [9 Marks]
1 2+-07° Y
find its eigenvalue and corresponding Eigenvector by taking x® = [1 0 O]T.
(7) (a) Consider the initial value problem y' = ft,y),a <t < byla) = a Ift =t +sh |9 Marks]

and p; € (tiy1—-m,ti+1), show that the explicit m-step Adams-Bashforth method can
be written as : ' .

Yltias) = y(t) + h [[{tu(E)) + 3V (s u(®)) + VTt u(t) + -]
L plgd .
m+1 p(m)e,,. Wr_1ym [ T8
O (g (1)) (1) /0 (.,m)ds.

(b) Find the value of y(1) by applying the Adams fourth-order predictor-corrector method - [9 Marks]
for the initial-value problem 3/ = y — 2 + 1,0 < t < 2, with y(0) = 0.5, y(0.2) =
0.8292933, y(0.4) = 1.2140762, y(0.6) = 1.6489220 and ~ = 0.2,

YK
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Instructions: e Attempt five questions in all. e Question 1is corqpulsory. e All
questions carry equal marks. e The symbols used have their usual meanings.

theorem for square matrices. Use it to prove

(1) (a) State the Schur Decomposition 3 4
that if all the eigenvalues of A € My(C) are zero, then A™ = 0. [4]

1 2 4
(b) Find the LU Decomposition for the matrix A=13 8 13 - [4]

2 6 1

(¢) Verify Perron’s theorem for the matrix A= (g }) by exhibiting a vector

= (ﬁl) such that Az = p(A)z and z; > 0,3 =1,2. ' [4]

2
(d) If A, B € M,(C), show that-tr(A ® B) = tr(A)tr(B). Give an example in
M,(C) to show that tr(A4 o B) # tr(A)tr(B).: ; [2+2]
(e) Explain why the l;-norm: [|A|ly = 377, |a;j| on M,(C) is'not an induced
matrix norm? [2]

(2) (a) Let A € M,(C) have eigenvalues A1, Az,..., An. Prove that A is normal if
and only if there exists a unitary matrix U € M,(C) such that U*AU =

dia‘g()‘b A2: LAy yAn) [10]
(b) Find the invariant factors, elementary divisors, characteristic and minimal

-1 00
polynomials, and Jordan canonical form of the matrix A = ( 1 1 2) . 8]
: ' 3 01

(3) (a) (i) Statethe Singular Value Decomposition theorem. Use it to prove that if
A € M,(C), then A = PU, where P = (AA*)Y/? is uniquely determined
and U € M,(C) is a unitary matrix.

(ii) Define |[|A][|2 = 01(A), the largest singalar value of A. Show that ||}.|||2
is induced by the lp-norm on C". : ' [6+8]

(b) Let A € M,(C) and |[|.||| be a matrix norm on My(C). If W -Alll <1,
show that A is non-singular and A~ = 322 (I — A). [4]

(4) (a) Let A € My,(C) and let [||.||| be a matrix norm on M, (C). Prove that p(A) <
[||A]l|. Use it to prove the Gelfand formula:. . [3+5]
p(A) = lim A
oo

i o

3

! ,;:;;fﬂ R

REA |
xll‘-lﬂ%
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(b) For A = [ai;] € Ma(C), prove that the cigenvalues of A lie in the union

U{Z eC: IZ - aiil < R:(A)},
i=1
where R}(A) denotes the deleted
D = diag(A1, A2, .-, An) € My(C), .
of D + E, then |A — A;| < ||| E|||oo for some ¢ € {1,245 s 50}

absolute row sums of A; Deduce that if
E = [e;;] € Mn(C) and A is an eigenvalue
[6+4]

(5) (a) Let A € M,(C) be positive semidefinite and let z € (C’f. Shf)w that if z* Az =
0. then Az = 0. Give an example (with justification) to illustrate tha[t5 t};elz
: +

result may fail to hold if A is Hermitian, but not positive semidefinite.
(b) Let A € M,(C) be Hermitian and positive semidefinite, rar.lk(A). =r ar}d
k € {2,3,...}. Prove that there exists (i) a unique positive §em1deﬁmte matrix
B € M,(C) such that B¥ = A; and (ii) polynomial p with real coeflicients
such that B = p(A). : : [10]

(6) (a) Let A and B be positive semidefinite matrices in M,(C). Prove tha.t there
exists an invertible matrix P such that P*AP and P*BP are both diagonal

matrices. Use it to deduce that det(A + B) > det(A) + det(B). [7—{—’3]

(b) If A = [a;;] € M,(C) is positive definite, prove the Hadamard’s inequality:
n o 011

det(A) < Ha,-,-. By considering the matrix A= |1 0 1 |, show that A is
i=1 110

neither positive definite nor satisfy Hadamard’s inequality. - [6+3]

(7) (a) Let A € M,,(C) and B € M,,(C) with eigenvalues ; (i =1,2,...,m) and g
(j = 1,2,...,n) respectively. Show that the eigenvalues of A ® B are \;u;,
t=1,2,...,m,j=1,2,...,n. Moreover, verify this statement by considering

. 10 =3
the matrices A = (1 2) and B = <_2

(b) If A € M,(C) is doubly stochastic, show that there exists a permutation o
on {1,2,...,n} such that '

_°1> in Mp(C). [543

Ly <
H Qig(3) # 0.
i=1 : ;
Use this result to prove that a matrix A € M, (C) is doubly stochastic if and
only if it is a convex combination of permutation matrices. [3-+7]
X 4
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Instructions: e Question 1 is compulsory. e Attempt any four questions
from question 2 to question 7. e All questions carry equal marks.

(1) (a) Show that every finite group has a composition series. [4.5]

(b) Let p < g be prime numbers and n be any natural number. Show
that every group of order pg™ is solvable. (4.5]

(c) Let H C K be subgroups of a finite group G. Show that
[G: H] =[G : K|[K-: H].
ik [4.5]

(d) Give an example of a group satisfying ascending chain condition
but not descending chain condition and an example of a group
satisfying descending chain condition: but not ascending chain
condition. [4.5]

(2) (a) Let A< A* and B < B* be four subgroups of a group G. Show
that A(A* N B) < A(A* N B*), B(AN B*) 9 B(A*N B*), and
A(A*NB*) ., B(A*NnBY)
A(A*NB) = B(ANB*)

' (9]
(b) Assume that G = Hy x Hy X +-- X Hp = Ki X Kg X -+ X Ky,

where each H; and K is simple. Prove that m = n and there is

a permutation 7 € S, with Ky = H; for all i. (4]
(c) State Jordan Holder theorem and use it to prove the fundamental
theorem of arithmetic. (1+4]

(3) (a) Let G be a group such that G/Z(G) is finite. Show that G is
finite. (12]

(b) Show that every minimal normal subgroup of a finite solvable
group is elementary abelian. g (6]
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(4) (a) Show that a characteristically simple finite group is either simple

or a direct product of isomorphic simple groups. (7]
(b) Let G be a finite group having a p-complement for every prime
p. Show that G is solvable. (7]
(¢) Define lower central series and upper central series. (4]

(5) (a) Let G be a nilpotent group. Show that if A is maximal abelian

normal subgroup of G, then A = Cg(A). [7]
(b) Let G be a finite group. Show that G is nilpotent if and only if
G/®(G) is nilpotent. [7]

(c) Let G be a group and X C G. Let < X >C denotes the smallest
normal subgroup of G that contains X. Let XC={gzg™' | g€
G,z € X}. Prove that < X¢ >=< X >°. (4]

(6) (a) Let G be a finite p-group. Show that any two minimal generating
sets have the same cardinality. Further show that any z ¢ ®(G)

must belongs to some minimal generating set of G. [10]

(b) Let G be a group having both chain conditions and ¢ : G = G

be a normal endomorphism. Show that thére exists invariant
subgroups K, H under ¢ such that ¢|x is nilpotent, ¢|x is onto,

and G = K x H. 8]

(7) (a) State and prove the Krull-Schmidt theorem. [1+11]
(b) Let Q, K be groups and ¢ : Q — Aut(K) be a homomorphism.
Show that G = K Xy @ is a semidirect product of K by Q that

realizes 6. e [6]
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Instructions: e Attempt five questions in all. ® Question 1 is compulsory. e All
questions carry equal marks.

(1) (a) Define convex hull of a set in R". If A is a nonempty set in R™ then
prove that the convex hull of A is a convex set.
(b) State and prove Weiertstrass theorem for th¢ existence of a global
minimizer.
(c) If U is an open set in R”, f : U — R is Gateaux differentiable at z € U
and d € R™ then prove that f/(z,d) = (Vf(x), d).
(d) If C is a convex set in R, f : C — R is a strictly convex function then
prove that there exists at the most one globa_l minimizer of f on C.
(e) State second-order sufficient optimality conditions for a feasible point
of the following the problem
. minimize f(z)
st. gi(z) <0,4=1,2,...,7,
hj(z) =0,7=1,2,...,m,
to be a strict local minimizer where f,g; and h; are real-valued func-
tions defined on R™ having continuous second-order partial derivatives.

(2) (a) Consider the function f : R? — R defined as

333 5
f(.’l?, y) £ m: if (.’E, y)7'é (01 0)1
' 0, - if (z,9) = (0,0).
Is the function f Gateaux differentiable at (0,0)? Is it Fréchet differ-
entiable at (0,0)? Justify. 7 :
(b) Let U be an open set in R™ and f U — R be a twice Gateaux
differentiable function on U. If z* € U is a local minimizer then prove

that the Hessian matrix H f (z*) is positive semidefinite. Is the converse
true? Justify.

(3) (a) Find the critical points of the function f(z,y,2) = zyze*t¥v+z defined
on R? and determine their nature.
(b) Let f: R® — RU {400} be a function. Prove that the function f is
convex if and only if epi(f) is a convex set in R*+!,
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(4) (a) Let C CR" be a nonempty closed convex set. Prove that the projec-
tion Tlg(x) of 2 onto C is characterized by the projection inequality
(x —g(z),z —Ig(z)) <0 for all z € C.
(b) If C C R™ is a nonempty convex set and z ¢ intC' then there prove
that there exists ¢ € R", ¢ # 0 such that
(c,2) > (c,Z) for all z € C.

(5) (a) If the functions f,g; and h; in Q.1(e) are continuously differentiable
and z* is a local minimizer of the problem then prove that z* satisfies
Fritz John conditions.
(b) If A is m X n matrix, ¢ € R® and b € R™, determine the dual of the
problem
minimize (c, z)
s.t. Az =b.

(6) (a) Find KKT points of the following problem
Minimize (z + 1)% — 32
subject tox +y <0
; : 1122 + y2 =k

(b) Let ACR™, B C R™and L : Ax B — R. Prove that the set of saddle
points of L is of the form Ay x By where Ag € A and By C B. Also,
prove Ay and By are convex sets if A and B are convex sets and L is

a convex-concave function.

(7) (a) Solve the following problem using Wolfe’s method
maximize z = T; — 2T — T2 — T3
subject to x1 + z2 < 2
i3] > 0, To > 0.

(b) Solve the problem in part (a) geometrically.
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