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Scection —A

(All questions are compulsory) (7X5=135)
S| Questions ' Marks | Course Blooms
No ‘ Outcomes Taxonomy
\ Level
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Prove that A = 11 digonalizable. | 5 L CcO2 | L4
! i ~ { | I
Q.2 | Define Subspace and hence Prove that |

W o={(x;, Xy 0) ERY| xy, xp ERJisa |
subspace of R3. ;
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Q3 t Define linear transformation and prove that - N
' T:R3 — R? defined by
| T(x,y,2)=(x+y+z x—y+t z) forall (x,y,
~ |z)inR%isalinear transformation.
Q.4 | Find the gradient of the scalar valued function
fx, y, z)=x%y*z+4xyzat (1, 2, 1). |5 co4 L3
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Q5 |Ifx= rcosfandy = rsint then find the

. alx, ¥) - .
Jacobian 3. 0)° 5 | COl

‘-Q.6 Compulc_{ﬁe Hessian olec?cuilur_valflcd function |
| fx, vy, z) =x*y?+yz+ztyac(l 2, 1.
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j .7 | Construct the Lagrange function for the LPP:
' MinimumZ (x;, Xz, X3) = XXz + X2X3 + X3Xy,
| Subject to: xy + x, + X3 = 3. Hence, find the
" minimum value of Z(x, X2, X3). |
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Scetion — B
(Attempt any Four Questions ouf of Six) (4 X 10 = 40)

S. | Questions | Marks | Course [ Blooms
No ' Outcomes - Taxonomy

Q.1 | Using the Gram-Schmidt  Orthonormalization

} {‘ Level
Process find an orthonormal basis for the subspace ‘ '

* W of R?® spanned by a =(1,1,1) a, = 10 CO3 ' L4
| (0,1, 1), a3 =(1, 1, 0)
| .
' — ‘ f
Q.2 | Find the singular value decomposition , ‘
1=\ 1) ’ |

}0.3 ' Discuss the following terms: (i) Primal Support l
' Vector Machine (i1) Hard Margin Support Vector | ’ '

. | Machine (iii) Soft Margin Support Vector Machine 10 [ CO5 1.2

w [ (iv) Dual Support Vector Machine (v) (,'onvcx’ ' J

Duality via Lagrange Multipliers. |

- | . |
Q4 'Let T be Linear operator on R* defined by l‘
‘ T(x,y,2) = (xty+z | x-y+z , Xty-z) for all (x,y,z) in

" R*.Then find ' ' \

(i) Matrix of linear operator !
.. . S |
(ii) Find the Characteristic values | o | CO? 14

(iii) Characteristic polynomial of 7
(iv) Is T invertible ? ‘ \

|
r~—t—mm— - —_ — -
| Q.5 | Find the eigen space of the matrix | f !
} ‘ 1 1 1 [
| A= [1 1 1}. ’ 10 | co3 L3
h |

|TT). ' Define griEcn—lch—c‘érilEEd Kpfimizchloﬁl-e qimdrziic
| ' function in two dimensions using gradient
' decent algorithm

| r r 10 CO4 L4 {
o G)=G G 20) ()= G) () |
| Where the initial location x, = (=3, ~1)7. . 7 f

BL - Bloom’s Taxonomy Levels (1- Remembering, 2- Understanding, 3- Applying,
4- Analyzing, 5- Evaluating, 6- Creating)
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