Final Exam
06/17/2020

r=m=n, A, Isanyinvertible square matrix

1 00
r=m<n, A, hasextracolumnslikeA2=[0 { J

. T
r=n<m, A, hasextrarowslike A,

1 0 1 2 1 2 3
r<m,r<n,A4=0 0or1 2or1 ) 3

2.(F' Adggled -24)
0100 1 1 1 1 1 1 1 1
0010 s 1 PP 1 i -1 —i
P= —>A=10i",i >X= , 4 s |=F=
0 0 0 1 1 2 it 1 -1 1 -1
1 000 A A 1 —i -1 i

—-Q= % — orthonormal matrix - QQ” =1 - FF’ =41

1 1 1 1 1 1 1|1 1/2

0 401 140 111 =i =1 7 |0 0
Fx = —>x=F =—F =— =

1 1 4 (1| 41 -1 1 -1|1 1/2

0 0 0 1 i -1 —-i|0 0

3. (eigenvalued o] &4 -17)

w(a)-Y 4 }%A{ )

det(A)=]]4 -28 11

4. (incorrect eigenvector: 2 pts)

oy Bl e el
R R 0 e 58 8 P
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5. (1 pt each)

pivot =4
X 4 -4 8
2 rank =1
[X1 X, X, S X, :4(x1—x2+2x3) —>S=|-4 4 -8|->:
eigenvalues = 0,0,24
X, 8 -8 16

determinant = 0

6.

A [ }{2 ﬂ Lo 20} 7 {i)o ﬂvl{lso mvz{3}“:%@’”:%[1}
P T

25 of1 2]
ATA=QAQ _5[2 —1}{ L -1

(alternatively, but not preferrable)
;12 42 1 20 EPETTEN (-5 10 20 10 0 2 -1
AA’ = = u, = u, = —>u, =|_ lLu,=
1 2)4 2 10 |10 —20 10 5 0 1 2

R

7. The singular values of A—A, are o, 20,., 22 0, (thesmallest(r — k) singular aluesof A)

(rank A&

mjo

3 %)
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8. (5 pts each)
g
1) (m2n) There are n nonzero in = =
(
O-ﬂ
0
\_ﬁ——J
g,
0 b O-12 1/0-12
@ == .0 S S RS BN
O-n 2 2
O-i’l O-i’l 1/0”
0 S |
mxn e invertible (nori;;Zro diagonals)
1/0_12 0, 1/0-1
3) = =("5)'s = 0= 0
1/0-712 O-ﬂ 1/0-71
1 1 -
A =(ATA)'AT = [(UZVT)'UZVT} (UsvT) = (VZTUTUZVTJ vEu?
(4) !
=(V)'E"2) v IvETUT = V(ETE) 'STUT = vEruT
H_J %f_J
vival !
9. (4/3/3 pts)
1 0 0 O 01 0 O 0 01 O 00 0 1| |1 111
, 5 |01 00 0 01 O 0 00 1111 0 0 O] |1 111
C=1+P+P +P = + + + = =uv
0 01 0 0 00 1111 00O 01 0 0 |1 111
00 0 1y |1 0 0 O 01 0 O 0 01 o |I 111
— rank(C)=1— 1=0,0,0,4
1 1 12 131 g %Eg l+i+i°+i’=0>z=i
Fc = 12 l4 l6 = |= A >+ +i'+i*=0>z=i"=-1
12 i 1] o] |4(C) L f =0 L
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10. loss functions

square(L,): 2” ||§ —> regression
Ll
hinge : SVM — classification(0/1)

Cross — entropy : (Soft max)— z In P — classification

11. (1 pt each)
output = (N+2P-F)/stride +1: N=32, P=2, F=5, stride=1 = output=32
max-pooing: 2x2 filters and stride 2 (pad 0): N > N/2

Layer Activation volume No. of Parameters
Input 32x32x1 0
Conv5-10 32x32x10 10x1x5%5 + 10
Pool-2 | 16x16x10 0
Conv5-10 16x16x10 10x10x5x5 + 10
Pool2 8x8x10 0
FC-N - 10 - 8x8x10x10 + 10

12. (2/6/2 pts)

oL |6, if z; = max{zl,zz,O}
6_21 B {0 otherwise

0,+0, ifz, = max{zl,zz,O}and z, = max{zz,z3,0}
oL |6 elseif z, = max{z,, z,,0}

a - 0, elseif z, = max{zz,z3,0}

0 otherwise
oL |0, if zy = max{zz,z3,0}
0Oz, " |0 otherwise
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