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Se
. SEAT No. | .
Lo . . S S R )
[F] Sardar Patel University, Department of Mathematics .
. M.Sc. (Mathematics) External Examination 2017;
Code:—-_PSOlCMTH23 : Subject - Functions of Several Real Variables;
Date: 03-11-2017, Friday; Time- 2.00 pm to 5.00 pm 3 Max, Marks 70
Note: Notations and Terminologies are standard.
Q.1 Choose correct option from given four choices. . o _ . [08}
(i) Let z,y € R™ be orthogonal (i.e. perpendicular) vectors. Then |z +y[?* = :
@ e+l ®) =il -l © (||fb‘]|_+l¥yl§)2 (@) ll=fflsh
(i) Which of the following is true? R | |
. L ..]:. ‘_“ . S_i!,'lﬁ..._ ""cosw: ’ 3 -
(a) :lul-% weos(2) =0 (b) :lcl_% 2 =0 (¢} :1013}3 28 = (d) none
(iii) Let f: R — R be defined as F(t) = 3t3. Then Df(2) =
(a) A2 (b) A o o) de (d) Ass
(iv) Let ¢ = (2,1) and f .R? — R be defined as f(z) = z122. Then Df(a) =
(a) m -+ m2 (b) 27y +m2 (¢} m +2m2 . (d) none
* (v) Define f : R? - R as f(z) = 2z1€™, Then Dy f(0) = -
(a) -1 (b) O () 1 @2
- (vi) Let a € R* be fixed. Let f:R*— Rbe cc;nbinucms at a. Then |
{a) Df(a) exists {b) D, f(a) exist (¢) D; fla) exist = (d) none
{vii) Let S € T3V)and T € T5(V). Then S ® T belongs to '
() TH™(V) (b) T*(V) (©) (V) (@) V)
(viii) The dimension of A° (R*) is
(2) 0 o B (o) 24 (d) 4096
o ‘ [14]

(.2 Attempt any seven.

(i) Prove that flall < 20, loil (z € R®). _
(i) Define oscillation o(f;a) of f : R" — R at a.
(iti) Define f: R — R as flz) = wcos(z). Find Df(0): R — R. ,

(iv) Let f : R* — R™ be differentiable at a € ™. Then prove that its each component function
fi: R* — R is differentiable at a. :

(v) If f:R® — R has maximum value at o and D;f(a) exists, then show that D; f(a) = 0.
(vi) Let f:R* — R and a,z € R". Show that Dsf(a} = sD,f(a) (s € R). '

(vii) Define T(2,y) = B1y2 (2,4 € R2). Find Alt(T). Lo :
. (vii1) Define tensor product and wedge product.
(ix) Let f: R" -— R be differentiable. Define df (p)(vp) := Df(p

that df (p) : Ry — R is linear.

Y(v) (p € R v, € R}). Prove

(Continue on page-2)
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Q.3

continuous at o iff o(fya) = 0. -

(b) Let T': R® — R™ be a linear map. Prove that there exists an
T(x) = zA (z € R"). Further, if T : B3 — R? is defined as T'(x) = (2, + a3, 7y - 23 +23),

then find A corresponding to 7',
Q4 '

(a) Ifa function f: R* —s R™ is differentiable at a € R", then prove that there exis

(8) Let 2,y € R™. Then Prove that |(z, y)} < Jlz|ly]) and |z + yll <ll =) + Jlyl.
(b) Let ACR™ let f: A-— Rbea bounded function, and let o €

7 X m matrix 4 such that

linear transformation X : R® —y R™ such that lim 1fleth) "l“if:é“)")‘(h)“ ={}.

h—0

(b} Let f,g : R* — R be differentia‘,ble'-.at a. Prove that, f +gand fg are differentiab

. OR
(b) Define f: R?2 —'R by
_ m’;:z (if = £ 0)
f(g:)"{ﬁ (if & = 0)

Q.5
f'{e) and Df(a).

(b) Prove that continuously differentiable function is differentiable;

OR

(b) Let f: R® — R be differentiable at q. Prove that D, f(a) exists for any z € R”. Moreover, _

find D, £(0) for the function f : B? ~—+ R defined as Fy) =291 + 43

Q.6

(a

(b
OR

) Define AU(T). Prove that it T € TH(V); then AI(T) € A(V),
) Let we A*(Vyand pe A(V). Then prove that w A n=(-1)*{n Aw).

(b) Define "k-form® on R™. Let f i R® — R™ be differentiable. Then prove that

ﬁ*(dm‘) = ZDjfi dry (1<4< m)
i=1

THE END

A. Then prove that £ is

ts 8 unique

Ié at a.

Discuss the differentiability of [ at 0. If it is differentiable at 0, then find its derivative.

(a) Let a = (1,0). Define f: B2 — k3 ag F(2) =€, 21 + sin(w2), log(21) — ). Then find

[}
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