7| A5+ (HYU-KITECH-2-5-5} 7))

Subject : Machine Learning, Lecturer : Prof. Youngjin Choi,
Date : Mar. 24, 2022 (Contact e-mail : cyj@hanyang.ac.kr)

Problem 1 (20pt) o2 gl sl E5hA 2

f(xy, w0, x3) = 323 + 223 4 422 + 61129 + STox3 + 122103 + Ty + 8o + 923 + 10

(1.1, 10pt) | AZE?

—-1.0
(1.2, 10pt) 2213k x0 = | 0.0 | ol AZakod, S148 p = 0052 7121 AAPEES A% 4850] x1,%2, %, T8
0.0

S H2gte Folrben] Felsher?

Solution of Problem 1 (20pt) t}-2 3o tjsf] ESHA] 2

flz1,x0,23) = 3x% + 2x§ + 4x§ + 6x120 + 8xoxs + 122123 + Tx1 + 819 + 923 + 10

(1.1, 10pt) Jacobian and Minimum value are

2L 621 + 622 + 1225+ 7
of 21
T 0o — 5971‘2 = | 621 + 4o +823+8 | =0 — . oz =-1667 xo=225 x3=—0.875
2L 1221 + 822 + 823 + 9
f(l‘l, T2, 1‘3) = 9.2292
(1.2, 10pt) Gradient Decent Rule
) [—1.0 1 ~1.05
X1 =Xo—p aT{ =]00]|-005|2|=1|-01 —  f(x1) =5.2375
e 0.0 ~3 0.15
) [—1.05 1.9 —1.145
Xy = X1 —p aTJ: =1 -01]-005|25]|=1]-0225] — f(x2)=41221
e 0.15 3.2 0.31
) [_1.145 25 —1.27
X3 =Xp — p aT{ = [-0225| —0.05 | 271 | = |-0.3605| — f(x3)=2.4437
e 0.31 —4.06 0.513
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1 e s e
Problem 2 (40pt) 1% x = H eF dlolg y = 1] Folual 7Hgstat. 24T | 959 RE 4ol ReLU

2 g 27},

(2.1, 10pt) 7}==] & U! and U??
(2.2, 10pt) & 0 ?
(2.3, 10pt) BHAF2HE B2 AMSSITHH, 07 JHn} ALt 34 o] AU? ?

(2.4, 10pt) &7 A0} AL 3 AU ?

Solution of Problem 2 (40pt) t}-2 3+<=of sl H5lA 2

(2.1, 10pt)

. [-05 10 -10 ,
v= T U =[1.o 1.0 —1.0

(2.2, 10pt)

z =1 (U'x) = ReLU(U'x) = ReLU(

1.0

-05 1.0 -1.0 0.0
1.0[) =
1.0

0.5 1.0 -1.0 0.5
1.0
0 = 7(U%2) = ReLU(U%z) = ReLU( [1.0 1.0 71.0] l0.0])=05
0.5

(2.3 20pt) Using §; = (y — 0)7'(osum) = 0.5-1=0.5

AUQ:—[ale 5121 5122}:—[0.5 0.0 0.25]

(2.4, 10pt) Using 7y = 7/(zsumy)d1u?; = 0.0 and 1y = 7/ (zsumz)d1uly = —0.5

AU = _ lnlxo mxy 771202] _ [ 0.0 0.0 0.0 ]

M2T0 7221 12T2 —-0.5 —-0.5 -0.5



(3.1, 10pt) A4

(3.2, 10pt) A4

Problem 3 (40pt) o}&f| 9} Zro] S0 5 x 7 o]u] x| o]| tf5}o] th-2t
0/0]0][]0OJO]O]O
O|1[1[1[1[17]0
0O/oj0]0[O0]1]0O
O|1[1[1[1[17]0
0/0[0]|0[0]0]O

111

00| 0 |&5H%s=22 7
1

1001

1001 | EEREs=22 A

1001

S S 241 L. ol 0] Sitj7] & Shal Hiolol A2 05 ARSIt

St ATE AL, ofmf 0] Bij7] & ShaL Hiolo] A2 05 ARSIt

(3.3, 10pt) 3.12] Ax}of 09 Hth”7] 6} 3 x 3 utAIE 7FA 11 HE s=1% F| &% (max pooling) 5}t

(3.4, 10pt) 3.29] ZA}o] 09] BIth7] 41 3 x 3 AT E 742 T BE s=12 Fj£ (max pooling) 3t}

Solution of Problem 3 (40pt)

(3.1, 10pt)

(3.2, 10pt)

(3.3, 10pt)

(3.4, 10pt)
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