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Part-A 

1. Fill in the blank: 3, 8, 15, 24, __ , _ 

A. 30 

B. 35 

C. 34 

D. 36 

2. lOx 16+2-28-:.-2=? 

A. 166 

B. -50 

C. 67 

D. 148 

3. The sequence of symbols used in the place of circles to balance the equation 

20010040 12050 ~ 0 i' __ 

A. +,+, x and-

B. x,+,-:- and-

C. -, -:-, x and + 
D. -, +, -:- and x 

4. -Fill in the blanks in the following: Y, W, T, P, __ 

A. L 

B. K 

C .. J 

D. I 

5. Calculate the sum of the series: ! + ~ + 2\ + .. 

A. 1 
3 

B. 1 
2 

C. 3 
2 

D. 2 , 

2 
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6. What is the next term in the following? BKII, CMK, DON, ~~ 

A. EPQ 
B. EQP 
C. EQQ 
D. EQR 

7. If 'CHAIR' is coded as 'AFYGP' then 'BMJJ' stands for 

A. DOLL 

B. MALL 

C. TOSS 

D. TALL 

8. 1£ 'PEN' is coded as 'QRFGOP' then how will you code 'CUT'? 

A. DEWVliV 

B. DEVVWU 

C. DEliVVW 

D. DEVWUV 

9. If 'IVORY' is coded as '39251' and 'FAD' is coded as '467' then how will yon code 'FAIRY'? 

A. 46381 

B. 46531 

C. 46351 

D. 43651 

10. Choose the odd numeral pair: 

A. 16:50 • 

B. 9,29 

C. 12,38 

D. 6,21 
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11. How many three-letter words are there that start with any vowel and end with the letter'S'? 

A. 3380 

B. 676 

C. 32 

D. 130 

12. Suppose that two dice are rolled. What is the probability .that there are different values on 

these two dice? 

A. 2/3 

B. 1/6 

C. 5/6 

D. 1/3 

13. How many ways are there to form a committee of 3 women and 2 men from a set of 7 women 

and 4 men? 

A. 200 

B .. 210 

C. 168 

D. 41 

14. In n is a naturaillumber, then 2G) + n 2 
=--

. (2;') A. 

B. (21121 1) 

C. (2;) + G) 
D. (n:) 

15. If 'GFAH' is coded as 'LKFM' then 'RSK13' is coded a6 

A. WXPG 

B. WPXG 

C. WXPH 

D. WYPG 
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16, If.4 and B are any sets then B \ (B \ A) = __ 

A. ¢ 
B. A 
C. AnB 

D. AUB 

17. Let A and B be any t\\'o ;jets and let A6.H be t.he symmetric diifen'nce of A· and B. Then 
A6.H = 1> if and only if __ 

A. A~¢ 

B. B~i> 

C. AcB 
D. A=B 

18. Let A and H be any two set;, and let B be the complement of B. TheIl (AnB)u(AnB) = .. _ 

A. A 

B. H 

C. 9 

D. AUB 

19. At 3:40, the hour hand and the minut.e hand of a clock form an angle of __ 

A. 130 degree;, 

B. 120 degree;, 

C. 150 degrees 

D. 140 degrees 

20. If in a certain code. 'GLAMOUR' is written at; 'IJCNMWP' and 'MISRCLE' is written 
'OGUSS:';C', then how will 'TOPIC AL' be written in that code? 

• 

A. VMRJEUK 

B. VMRIIACJ 

C. VMRJACJ 

D. VNRJABJ 
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'f -b' 
21. Find the missing number in the series 10,67, 341, 1369,~· 

A. 7311 

B. 4111 

C. 5665 

D. 8576 

22. The negation of the statement" If I eat icecream, then I am happy" is 

A. I eat icecrearn and I am not happy. 

B. I eat icecream and I arn happy. 

C. I eat icecreanl or I am happy. 

D. I do not eat icecream or I am happy. 

23. The number of bijections of the set {1, 2, 3, .... n} is 

A. n-l 

B. n 

C. n! 

D. (n -j l)! 

24. vVhich of the rallowing is a finite iwt'l 

A. The set of nat.ural numbers. 

B. The set of aU prime numbers . . C. The set of all words in every dictionary on Earth. 

D. All functions from N -t {O, l}. 

25. Let cardinality of A, IAI = n and that of a set lJ, lEI = m. If n < m, then the number of 

injective functions from A to B is 

• 
A. mn 

B. 2m 

C. n' 
D. m(m - 1)· .. (rn- n + 1) 
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26. Let f: A --7 Band g: B --7 A be such that go f = fA, where fA is the identity function on 
A. Then, 

A. f is surjective and 9 is injective. 

B. f is injective and g. is surjective. 

C. f is injective but g is may not be surjective. 

D. f may not be injective and 9 may not be surjective. 

27, C 'j h 'I 4 4 4 onSle er t e expressIOn -"5 - 51 - P" - . .- 5~' < 660' Then 

A. There is no natllTal number n satisfying the above expression. 

B. n=4 

C. n= 3 

D. n. = 2 

28. Suppose that P, Q, a.ud R arc sta.tements. Assume that P implies Q, and that Q implies R. 
If we also knov.r that P is false, then 

A. Q is false. 

B. R is fa.be. 

C. R implies Y 
D. :r\o conclusion can be drawn. 

29. tct A, B be IlOlwmpty hnitc sd.s. For a spt S \ve denote by 151 the cardinality of S. \Ve denote 
by A \ B = {x E A and x ¢ B} and B \ A is similarly defined. Consider thp following 
statements, and choose the correct option(s). 

I. If IA \ Hi ~ IB \ AI then, 1041 ~ Illl 
2, IAUBI ~ 1041 r Illi 
3, 14 x (Ill > 1041 
4. IAUBI > IAI for any uonempty set.s A,B. 

A. Only 1 is correct. 

B. Only 1 and 3 are correct. 

C. Only 2 is correct. 

D. OIlly 4 is correct. 

• 
30. Suppose tha.t P and Q are statements. To 'disprove the claim that 'Both P and Q are true', 

which of the statement.(s) below we need to show? Choose the correct alternative(s). 
1. At least one of P and Q is false. 

2. Both P and Q are false. 

3. P does not imply Q, and Q does not imply P. 
4. P is false if and only if Q is true. 

A. Only 2 is correct 

B. Only 3 is correct 

C. Only 3 and 4 arc correct 

D. Only 1 is correct 
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31. Let f: X --+ Y be a function and {Aiht=N be a nonempty collection of noncmpty subsets of 
X. Let. B,G be nonempty subsets of Y. Consider the following statements, and choose 
the correct alternative(s). 

1. f(n,Ai) ~ n;/(A,) 
2. flU;Ai) ~U;/(A;) 
3. f(n,A,) c;; nJ(A;) 
4. f-'(8 n C) ~ f-'(8) n r '(e). 

A. Only 1. 2 and 3 are correct. 

B. Only 1 and 2 are correct. 

C. Only 2. 3 and 4 arc correct. 

D. Only 1. 3 and 4 arc correct. 

32. In this qne::>tioll the left hand column consists of real valued functions on lR. 
1. fex) - e'Y L lll)C(tlvC 
2. f(.T) - >;inx-- -i-yy-blJectJ~-------------

f-o,---- ---------
3. fer) -=:r - 1 II! neither lUJedivl' nor sIllJectlv~_ 

\Ve say that the pair is 'matclll'd' jf th(' hmc:tioll sat-isfi!,,!'; a property list.ed undf'l' t]w sf'cot\d 
column. vVl!ich of the pairs are matched? 

A. (1.1). (1I.3) ,",d (IIJ. 2) 

B. (1.1). (11.2) and (1ll,3) 

C. (1,2). (JL3) and (1Il.l) 

D. (1.3). (1l,2) and (111,1) 

33. In the following. the left hand column em"i,l, of "ets Ai and a ,elation R; on A,. While the 
right hand column consists of a type of a relation . '-"._'-.- .. ----

I. A l - {L2}. R1 ·- HI, 1),(2.2)} ~_Only symmetric I 
2. A2 - N, R'l. :- {(:l:, Yf"~yis amultipie of 3}-- n. Equivalence reiatiou 
3. A3 - {1,2,3}, 113 ~ {(1,1).(2,2),(3,:1),(1.2),(2,3)} m Only transitive 
4. A4 - {l.2.:JL R4 ~ {(1,2), (1.3), ~3_)} ____ JV Only reflexive 

--

We say t.hat the pair is 'mat.ched' if the relation R. listed on thr lett hand column satisfies 
a type of a [elation listed in the right hand cOlurpn. \Vh~ch of t.he pairs are matched? 

A. (1,2). (fl,4), (Ill,!). (IV,3) 

B. (J,2). (11,1), (IIl.3), (IV,4) 

C. (1,1), (11,2). (1lI,4). (lV,3) 

D. (1,2), (11,1), (llJA), (IV,3) 



34. Let P(5) be the power set of a set 5, and lSI denotes the cardinality of 5. Then, 

A. I(P(IR))1 > 1(0,1)1> IIR I, QI ~ IQI ~ IZI 
B. I(P(IR))1 ~ IIR I, QI > 1(0,1)1> IQI ~ IZI 
c. I(P(IR))1 ~ 1(0,1)1 cd IIR \ QI > IQI > IZI 
D. I(P(IR))I> 1(0,1)1 ~ IIR \ QI > IQI ~ IZI 

35. Consider the positive real numbers ,,12, ..;7'3, and \Y6. Then which order among. the following 

is correct? 

A. W<)2<;\'3 
B. )2< W<;\'3 
C. W <;\'3 < ij2 

D. )2<;\'3< W 

• 

TURN THE PAGE FOR PART B -+ 
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Part-B 

36. Let f be a real valued function defined on an open subset of lR. Which of the following 

statcments is/are true? 

I. If both j2 and If I are IIlCasurable, then I is measurable. 

II. If f > 0, and 12 is measurable, then I is measurable. 

III. If III is measurable, then f is measurable. 
IV. If for all c E' JR., {J;: f(:c) <: c} is a measurable set, then f is measurable. 

A. IV 

B. tI, III and IV 

C. J, II and IV 

D. II and IV 

37. Let A, B be two measurable subsets of JR., and let Tn denote the Lebesgue measure on JR.. 

\Vhich of the following statements is/are true? 

1. If m(A U B) = m(A), t.hen m(B) = O. 

II. If meA) = 0, then m(A U B) = w(B). 
III. "m(A) = 0 ===} meA U B) 0- m(B)" is t.rue, if m(B) is finit.e. 

IV. m(A U B) = meA) + m(B) is true, only if A and H are disjoint sets. 

A. II and III 

B. I 

C. IV 

D. 1, 1I and III 

38. Vihich of the following; are TRUE? 
(1) Every countable subset of JR. is Lcbesgue measurable. 
(2) Every dense open f,ubset of (0, 1) has Lebesgue measure equal to l. 
(3) Thl' Lebesgue measure of middle-third Cantor set is positive. 
(4) Every continuous function f: JR. -t JR is Boreilllea..<;urablc. 

A. (2) and (4) 
• 

B. (I) and (3) 

C. (2) and (3) 

D. (I) and (4) 

10 



39. Consider the following statements: 
L An entire function bounded outside a compact set is constant. 
II. An entire function bounded outside a bounded set is constant. 

Determine the correct option( s). 

A. Only I is true 

B. Only II is true 

C. Both I and II are true 

D. Both I and II are false 

40. Let f : [a, bj-1- IR be continuous and difforentiable on (a, b). Consider the following statements. 

I. Intermediate value theorem holds for f 011 (a,b). 
II. Intermediate value theorem holds for f' on (a, b). 

Choose the correct answer. 

A. Both I and II are true 

B. I is true but not II 

C. II i<i t.rue but not I 

D. I and II are both false 

41. Let R be a nonzero ring with ullity 1. Comider the following statements. 

A. 
B. 
C. 
D. 

I. If T, S E R \ {O} are two zero-divisors, then r +.~ is a zoro-divisor. 
II. If 1', 8 E R \ {O} are two nilpotent elements such that 1'8 = 81', then r + s is nilpotent. 
III. If 1'. s E R \ {O} arc two nilpotent elements, then r + s is nilpotent. 

Which of them is/are corred? 

Only I is correct • 
Only II is correct 

Only I and II are correct 

Only II and III are correct 

11 
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42, Which of the following is/are true? 
(1) Continuous image of a locally compact space is locally compact. 
(2) Continuous image of a locally connected space is locally connected. 

A. Only (1) 

B. Only (2) 

C. Both (1) and (2) 

D. Neither (1) nOr (2) 

43. Which of the following is true? 
(1) Every compact space is locally compact. 
(2) Every connected space is locally connected. 

A. Only (1) 

B. Only (2) 

C. Both (1) and (2) 

D. Neither (1) nor (2) 

44. A topological property or topological invariant is a property of a topological space which is 
invariant under homeomorphisms. 

1. Separable II. Completeness III. Regular IV. Metrizable 

Pick up the property which are topological invariants from the above: 

A. I and II 

B. I, III and IV 

C. II and IV 

D. 11, III and IV 

45. Let f : (0, l) --+ R be any function. Which of the following statements is/are correct? 

I. If f is bounded, then it is continuous. 

11. If f is continuous, then it is bounded. 

III. If f is strictly increasing, then it is continuo,US. • 

IV. If f is differentiable, then f is continuous. 

A. I and 11 

B. III and IV 

C. IV 

D. III 

12 
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46. Let X be a normed linear space and T : X -)- X be a linear transformation. Which of the 

following statements is/are correct? 

L T is bounded iff T is continuous. 

II. If T is compact,. then T is continuous. 

III. If T is bounded, then T is compact. 
IV. If X is finite dimensional and T is continuous, then T is compact. 

A. I and II 

B. I, II and IV 

C. II and IV 

D. II 

47. Which of the following pairs are correctly matched? 

I f(x) ~ Ixl 
II. f(x) ~ eX 
IJI. I(x) ~ Ix] 
IV. I(x) ~ {o if x E Q 

1 if x ~ Q 

A. (1,1), (11.2), (IlI,3), (IVA) 

B. (1,4). (I1.3), (III,!), (IV,2) 

C. (1,3), (I1,2), (IlIA). (lV,I) 

D. (1,3), (Il,2). (III,!). (IVA) 

1. differentiable at no point 
2. differentiable everywhere 
3. not differentiable at some points 

4. not. differentiable at infinitely many points 

48. Which of the following gTOUpS an; correctly matched with their types? 

A. (1,4), (I1,2), (iII,3), (IV,I) 

B. (1,2), (I1,4), (III,!), (IV,3) 

C. (1,4), (I1,2), (III,!), (IV.3) 

D. (1,4), (I1,1), (II1,2), (IV,3) 

L Z4 
II. 1,4 E8:£2 
III. 85 
IV. AlO 

13 

L non abelian 
2. cyclic 
3. t:imple 
4. abelian 
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49. Which of the following sequences are correctly matched? 

I. 1,2,3,4, ... . 
II. 1,2,1,2, .. . 
III. 1,~,~, ... 
IV. 1,2,1,3, 1,4, . 

A. (1.3), (11.1), (I1I,2), (IV.4) 

B. (1,3), (11,4), (I1I,2), (IV, I) 

C. (1,3), (11,2), (III,I), (IVA) 

D. (1,1), (11,2), (1II,3), (IVA) 

50. Match the following: 

(a). Aut Z 
(b). U(9) 
(c). Units of :lIM] 
(d). Characteristic of zero ring 

A. (a,c), (b,q), (e,s), (d,p) 

B. (a,q), (b,p), (e,s), (d,c) 

C. (a,c), (b,s), (c,q), (d,p) 

D. (a,c), (b,s), (c,p), (d,q) 

51. Match the following: 

1. bounded and not monotonic 
2. monotonic and bounded 
3. monotonic and unbounded 
4. unbounded and not monotonic 

(p). {I,-I} 
(q). I 
(c). "2 
(8). (I, 5, 7, 9) 

(a) 8L,,(lR.), the set of all n x n matrices (1) not connected, not compact 
with determinant 1 
(b) GLn(R), the set of aU n x n invertible (2) path connected, not compac~ 
matrices 
(c) On(R), the set of all n x n orthogonal (3) path connected and compact 
matrices 

(4) compact, npt connected 

A. a f--t 1, b f--t 2, c H 4 

B. a H 3, b +-t 1, c +-t 2 

C. a H 2, b H I, c H 4 

D. aH4,b+-t2,CH3 

14 
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52. 1Iatcb the following: 

(a) The number of group automorphisms on z's is (1)1 
(b) The number of abelian groups of order 12 is (2) 2 
(c) The number of Sylow 2-subgroups of a group of (3) 3 
order 24 is ei ther ] or 
(d) The number of simple groups of order 50 is (4) 4 

A. a, H 4, b H 1, c++ 3, d H 2 

B. a H 4, b H 2, C <--t 3, d H 1 

C. a "'r 1, b H 4, c ++ 2, d ++ 3 

D. a H 4, b ++ L c ++ 2, d <-+ 3 

53. 11atch the following polynomial elements to the rings in which they are units. 

A. (1.2). (II.4). (Ill,!) 

B. (1.3), (II,2), (liD) 

C. (1,2), (IJ,3), (m1) 

D. (1,1), (IJ,2), (III.3) 

I. 3 + 14X 
II. 1+3X+27X2 
III. 5 + 5X + 12X3 

1. Z18[X] 
2. Z28IX] 
3. Z8dX] 
4. Z,,[X] 

54. Which of the following pair of statements !:ll'e correctly matched? (Each of the following f is 
a function 250 -t :£20.) 

I, f(x) ~ 4x 
II. f(x) ~ 5x 
llI. f(x) ~ 16x 

A. (J,1), (II,2), (1II,3) 

B. (1,2), (1I,3), (1II,4) 

C. (1,2). ([1,1), (1II,4) 

D. (1,4), (I1,2), (lIJ,l) 

1. is not a group homomorphism 
2. is a group bomomorphisrn but not ring,llOmomorphism 
3. is a surjective group homomorphism 
4. is a ring homomorphism 

• . 
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55. Let if;(x) be an extremal to the functional .l[Y] = lab F(x,y(x),y'(x))dx. Let 0: and (3 be 

two arbitrary constants. Then match the following functionals in the left column with the 

correspondbg extremals in the right column: 

(I) F - x"+y (i) ¢ _ 0 

(2) F ~ y' + sin(y') (ii) ¢ ~ a1ogx+$ 

(3) F ~ x(y')2 (iii) if; = ax + (3 

A. (I)-(ili), (2)-(i), (3)-(ii) 

B. (I)-(i). (2)-(iii), (3)-(il) 

C. (1)-(11), (2)-(111), (3)-(1) 

D. (I)-(ili), (2)-(il), (3)-(1) 

56. Match the following PDEs in the left column with the corresponding types in the right column: 

(1) The wave equation 

(2) The heat equation 

\ (i) elliptic 

I
(U) hyperboliC 

(iii) parabolic (3) The Laplace equation 

A. (I)-(ili), (2)-(1), (3)-(ii) 

B. (I)-(il), (2)-(1), (3)-(ill) 

C. (I)-(ii), (2)-(111), (3)-(i) 

D. (1)-(111), (2)-(il), (3)-(1) 

57. Match the following system of differential equations with the corresponding type of critical 

point at the origin 

I dx dy I (a) dt = x, dt = -x + 2y (i) node. 

I (b) dx = -3x + 4y, dy = -2x + 3y I (ii) saddle point. I 
dt dt 

I (c) dx = -y dy = x I (iii) centfe. 1 
dt ' dt 

I (d) 'Ii ~ -x - 2y, '!Ii ~ 4. - 5y I (lv) spl"!. I 
A, (a)-(i), (b)-(il), (cHill), (d)-(lv) 

B. (a)-(ll), (b)-(i). (cHili), (d)-(iv) 

C. (a)-(lv), (b)-(ll), (cHili), (d)-(i) 

D, (a)-(lii), (b)-(l), (c)-(il), (d)-(lv) 

i6 
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58. Consider the integral equation ¢(x) = f(x) +,\ I~l xetq;(t)dt. Then match the following 

(ilA - e, lex) - x (a) Infinite number of solutions. 

(iiJA - e/2, lex). - xe ' (b) No solution. 

(iii).\ - e/2, lex) - e ' (c) unique solution. 

A. (i)-(e), (ii)-(a), (iii)- (b) 

B. (i)-(a), (iL)-(b), (iiL)- (e) 

C. (i)-(b), (iL)-(e), (iiL)- (a) 

D. (i)-(e), (iL)-(b), (iiL)- (a) 

59, Arrange the numbers in decreasing order: e, 11". e
1r

, 71"e. 

A. 1re,err ,1r.e 

B. e1f
,1T

C ,e,1T 

C. e1f ,TLe.1T,e 

D. 1re,e1r ,e,1T 

60. Arrange the following sets in the increasing order of inclusion. A- set of all abelian groups, 
J- set of all inner product spaces, N- set of all nOTilled linear spaces, B- set of all vectors 

61. 

spaces. 

A. A,N,I.B 

B. I,N,A,B 

C. N,J,B,A 

D. I,N,B,A 

Arrange the following rings in the inclusion order 

I. Integral Domain 

A. 
B. 
C. 
D. 

II. Cnique factorization domain 
III. Commutative ring 
IV. Euclidean domain 

IV, I, II, III 

IV, II, I, III 

II, IV, I, III 

I, II, IV, III 

17 
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62. For a function f : 10,1] --+ JR., arrange the following properties in t.he increasing order of 
strength: (1) f is Lipschitz continuous. (2) f is continuous at infinitely many points. (3) f 
is uniformly continuous. (4) f is Riemann integrable. (5) f is continuously differentiable. 

(6) f is absolut.ely continuous: 

A. 4,2,3,1,6,5 

B. 2,4,3,6,1,5 

C. 4,2,3,6,5,1 

D. 2,4,3,1.5,6 

63. Arrange the following in the increasing order of the number of connected components: 

A. 
B. 
C. 
D. 

(1) 11<2 \ ((! x (!) 
(2){(x,y) E 11<', xy ~ I) 
(3) (! 

1,2,3 

1,3,2 

2,3, 1 

3,2, 1 

64. Arrange the following field extensions in the increasing order of their degrees: 

(1) (!( J5 + 03) ove< (! 
(2) (!(~) ove, (! 
(3) (!(i) ove< (! 

A. 1,3,2 

B. 3, 1, 2 

C. 3,2, 1 

D. 3, 1, 2 • 

18 



65. Consider the cyclic group of units Gl = U(7L.2a),G2 = U(7L.27),Ga = U(7L.9),G4 = U(7L.25) 
(these are group of units of integers modulo corresponding n). The arrangement of these 

groups in decreasing order of the number of generators is: 

A. G1,G2,G4,G3 

B. Gl,G4,G2,G3 

C. G3, G2, Gl, G4 

D. GI, G4 , G3, G2 

66. The arrangement of the groups Gl = 7L.36,G2 = 7L.30,G3 = Z48,G4 = Z60 according to 
increasing number of nilpotent elements in them, is: 

A. G2, Gl, Ga, G4 

B. G4,G3,Gl,G2 

C. G2 ,G4,G1,G3 

D. G4,Gl,G2,Ga 

67. Find the correct order of the following phrases so that it means that a given function f : lR. --+ lR 

is not uniformly continuous. 

(a) for every J > 0 

(b) there exist x, y E lR with Ix - y\ < 6 

(c) there exists f. > 0 such that 

(d) such that li(x) - f(y)1 > c 

A. 1,3,2, 4 

B. 1,4,3,2 

C. 3, 1, 2, 4 

D. 3,2,1,4 

• 
68. Let V(n) denote the volume of the ball in RU with center at the origin and radius 1. Then 

the arrangement of the numbers V(2), V(IO), V(IOa), V(IOOO) in the ascending order is: 

A. V(2), VelD). V(lOO), V(IOOO) 

B. V(IOOO), Vt100), V(IO). V(2) 

c. Vt100). V(lO), V(IOOO), V(2) 

D. V(lOOO). V(IO). V(2), V(IDO) 
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69. Let u be the solution of x ~~ + y ~~ = u satisfying u(x, y) = 5 whenever x
2 

+ y2 = 4. Then 

the arrangement of the numbers u(3,4), u(5, 5), u(O, 1), u(1,3) in the descending order is: 

A. u(5,5), u(3,4), u(O,l), u(1,3) 

B. u(O, 1), u(5,5), u(1,3), u(3,4) 

c. u(O,l), u(3,4), u(5,5) u(1,3) 

D. u(5,5), u(3,4), u(1,3), u(O,l) 

70. Let rp(x) be the solution of the integral equation 

x = fox e(x-t)rp(t)dt. Then 

A. ¢(O) " .(1) " ¢(2) " ¢(3) 

B. ¢(1) " ¢(O) " ¢(3) " ¢(2) 

C. ¢(2) " .(3) " OrO) " .(1) 
D. .(3)" .(2) < .(1) ,,¢(O) 

*" 
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