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Note: Question paperis divided into three sections. Attempt question of all three section

as per direction. Distribution of Marks is given in each section.

Hug — 31" Section -'A'

gA® SPHIs 9 &I U d dIfoid |
Attempt two questions from each unit.
AfTTYITNII 9, 2eq AT 30 eal H | (10x2=20)

Very short answer question (word limit 30 words.)

sdrs — I / Unit -1

1. AT & GaRd DI GRFINT SN |
Define closure of a set.

2. g o &5 Ra I (x,d) # x g w=ag § —

Prove thatin Metric space (XX,d), x isopen set.
3. U gR® AT BT aR9INa HIfor |

Define complete metric space.
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g1 — II / Unit -11

4. SRP AT & IR BT IRWINT BT |

Define Base of metric space.

5. WHRU §RS AR pH FOT I BT IRV oIy |

Write an example of a dense set in usual metric space r.
6.  3TIhiAD Haddl bl YRHINT BT |

Define sequential compactness.

@13 — III / Unit -I11

7. RI$ SRV BT AT BT GREINT DI |

Define nullify of linear transformation.
8. Rgd FUARU & MM Bl GRFINT BT |

Define matric of Linear transformation.

9. RgP HaTd BT IRIINT BT |

Define linear fucntional.

sdrs — IV / Unit -1V

sin@ cos@

A:
10.  TIT Lcose sinQ} @ AT A AT DI |

sinf@ cos@
—cos@ sinf |’

Fine Eigen value of 4 {

1. g IR & 99w e & IRFG 99H 8 § ?

Prove that determinantes of similar matrices are equal.
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12. o1 fgamcl \Hend &1 aafa sregg oy :

J=2x>+y" —z" +2xz+4yz—Sxy
Write symmetric matrix of following quadratic form :

=2x"+ 2—22+2xz+4yz—5xy
y
$$I‘é — V /Unit -V

13, YA MR AT V,(R) H AQ® a=(1,-3,3) 3R f=(-3,-2,1) & 4= BIT
I BIfSTY |

Find the angle between vector a =(1,-3,3) and S =(-3,-2,1) of Euclidean inner

product space V,(R).

14, IRy RS o A< © 76 Rig SN fb — {0} =7
If 77 is inner product space Then prove that: {0} =V

15. g DI ¥,(R) & &7 MR s={(1,-3)(2.2)} «ifd® & ?

Prove that the base s={(1,-3)(2,2)} of ¥, (R) is orthogonal ?

Hug — ‘4" Section - 'B'

gScIg 9T (sc AT 60 Ieq)

Short answer question (words limit 60 words) 5x6=30
I 9o g DI |

Attempt all questions.

sdrs — I / Unit -1

16. Wb AT (X,d)H g SR 6 —

‘d(x,z)—d(z,y)‘ﬁd(x,y) vx,yeX
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In a metric space (X,d)prove that:

‘d(x,z)—d(z,y)‘ﬁd(x,y) vx,yeX

3rerdar / OR

Rig SRR & 50 Re afie § Igzaa ¢ da 2 Ift iR aa afe a8
3o eR AT faegail & ofafde evar g ?
Prove that in a metric space, a set r is closed if and only if it contains all it's limit

points.
sdrg — 11 / Unit -11
17. Rrg HIRA & g 1o Re afe & g St fgdi o g
g

Prove that subspace of second countable metric space is second countable.

3rerdar / OR

g IR & Hed e AT ASSHT IRRSN IO &l © 2

Prove that a compact metric space has the Bolzano Weistrass property ?

gaTs — III / Unit -I11

18.  Afde AR FHAHIRGT & Jovd W foRay ok Rig i ?

State and prove fundamental theorem of Vector space homomorphism ?

3rerdar / OR
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afee afe v, (R) @ forg emR wqem B={(1,-2,3),(L,-11),(2,4,7)} &1 &a
IR T BT |

Find dual basis of vector space V; (R) for than basis set

B={(1,-2,3),(L,-11),(2,-4,7)}.
sors — IV / Unit -1V

19. Tig SN & amgg

6 2 2
A=|2 2 1| fageffy 3 7
2 -1 3

Prove that following matrix is Diugonalizable :

6 2 2
A=|-2 2 -1
2 -1 3

3rerdar / OR

TS H/ATARET ST DI ST —

9 =10x? +2)% +52° +6yz—10xz —4xy DI DANAD UR_Y H 98 < |
Find orthogonal transformation which transform following into canonical form:

I=10x>+2y" +52° +6yz —10xz — 4xy

sdls — V /Unit-V

20. BIEN TaTS IAfAET fIRgy iR Rig Iy |

State and prove Cauchy-Schwarz Inequality.
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3rerdar / OR

e o, p IRIH IMAR [0 WA H A & 39 UbR b |of =|g| 79 g
a%ﬁﬁf%-—(a+ﬂa—ﬁ):0

If o, are two vector in a Real inner product space such that || =|8|. Then

prove that: (a+ B,a-)=0

g — g Section - 'C'

e gg—
Long answer question: 2x15=30
fr=tifed § 4 o8 <1 ueAl & g IS |

Attempt any two questions from the following:-

sdls — I / Unit-I

21. #F gR® AMAE 7 R d9 g DI —

(i) 7 HI«d =g &

(i) 4cB=4cB

(ii)) 4 VIT T o 4=4

(V) 40B=4UB

V) A~B=4nB

Let be a metric space and then prove that
(i) 7 isclosed set

(i) 4cB=4cB

(iii) 4 isclosed — 4-4

(V) 40B=4UB
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24,

25.

)

s&1s — II / Unit -11

U GRS AT (X,d) gIHRU & Ife iR dadt afe g8 fgdia o 2 2

Prove that a metric space (.X,d) is seprable if and only if it is second countable ?

gaTs — III / Unit -I11

Rrg SIS 5 T o3 W 1 uRfa i afew afteal gerary Bt 2
Ife &R dad Ife @ faa7 w9+ & °?

Prove that two finite dimensional vector spaces on same field are isomorphic if

and only if their dimension are same ?

sdrs — IV / Unit-IV

qH9 &l V(F) o aRfd fai |fewr |fe g don w, v &) |k |afe 2 79
Rrg BIA —

dimw+dimw®=dimV

Let ¥ (F) be a finite dimensional vector space and 1 be subspace of j. Then

prove that :

dimw+dimw°=dimV

gl — V /Unit-V
g SN e IRMT a9 offdy [ud 9T U JAF difdd SER
[GAT & ?

Prove that every finite dimensional inner product space has an orthogonal basis.
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