Gidi tich & 18i uu / Bai 5 & 1/1

D3 ddc chi dudng, Lr chon bubc

Bimg trén f(x)=x*, do 46 doc rdi budc nquoc Lai.

554532,

Tir hinh dén conq thic
B_médi = 0 - Lr-V(0), véi Lr>0.
Tai x=5, gradient=10. Néu Lr=0.1 thi x_mdi=5-1=4.

D3 dai budc = r-[|VfIl. Gradient ddi theo vi tri nén budc khong co
dinh.

GD chi nhin dia hinh fai cho, chua biét day nam & dau.

ai-foundations Ngudn: bai 5 - §1-2




Gidi tich & 18i uu / Bai 5 1o 2/1

Qua ddy chua chdc phan ky

Véi x*, mdt budc chi La nhdn x véi q=1-2Llr.

lr q Hanh vi

0.1 +0.8 co ciing phia
0.5 0 dén day nqay
0.9 -0.8 co, doi phia
1.0 / 11 -1/-12 dao dong / nd

Tir hinh dén conq thic

xk=quo. T moi X, hdi tu ve 0 khi Igl<1 < 0<lr<1.

lr=0.1va 0.9 c6 cung toc d6 co: T 5, sau 10 budc deu duoc 0.5369.
lr=1.1 cho x4,=30.958%: di qua day nhung moi ldn xa them.

Phdn biét doi dau véi tdng d6 Lon; d6 La hai chuyén khac nhau.

ai-foundations Ngudn: bai 5 - §2




Gidi tich & 18i uu / Bai 5 1 3/1

Moi truc c6 mat gisi han

Véi bat bdc hai, doi sanq co s& eigenvector dé tach cac hudng.

Hcd A>0 = moi hudng i > cling co lai

d6 cong nhdn 1-lr-\, 0 < Llr < 2/Xxmax

Tir hinh dén conq thic
f(8)=%6"H6, H ddi ximq xac dinh duong: 6_méi=(I-lrH)6.

Moi thanh phdn eigenvector nhan 1-lr-;. Truc cong nhat han ché
Lr.

Nqueng nay chinh xdac cho bat bac hai; khéng phdi bdo dam todn
cuc cho moi ham.

D3 cong Lon budc budce nho. Eigenvalue dm can chan dodn khac.

ai-foundations Ngudn: bai 5 - §3




Gidi tich & 10i wu / Bai 5 o 4/11
Mot bude hoc tir ba diem

Bat ddu w=b=0, khép ba diem (1,5), (2,8), (3.11).

(3.1~

(1'5)/

IRBEE! i

— dudng ding: 3x+2 — sau mot budc

Tir hinh dén conq thic

L=mean((wx+b-y)?). oL/ dw=2-mean(rx); oL/ob=2-mean(r).
O budc ddu: r=(-5,-8,-11), L=10; gradient=(-36,-16).
lr=0.01 - (w,b)=(0.36,0.16), loss méi=55.3408.

Hai dgo ham xudt phat 1l chain rule, khéng cdn autograd.

ai-foundations Ngudn: bai 5 - §4.1-4.2



Gidi tich & 18i uu / Bai 5 & 5/1

Dai chiéu véi nghiém tham chiéu

Ciing ba diém, Loss giam khi Lr=0.01; nghiém ding la w=3, b=2.

= ngang: budc k — doc: logy, loss
Tir hinh dén conq thic
Viet A c6 cdc hang (1,1), (2,1), (3,1); B=(w,b).
VL=(2/N)AT(AB-y); H=(2/N)ATA. Ngutng Lr=~0.180295.

Capstone: Luu loss moi bubdc, so 6 véi Lstsq(A.y), rai thir lr vuot
hgquong.

Loss gidm La cdn kiém; con phai kiem gradient va nghiém cudi.

ai-foundations Ngudn: bai 5 - §4.2-4.4



Gidi tich & 18i uu / Bai 5 1 6/1

Thunq liing hep tqo 2igzag

f=x*+10y*: hudng y déc qdp 10 Lan vé dd cong

Tir hinh dén conq thic

H=diag(2,20), k=10; ti L& hai ban fruc dong mirc L& v10, khéng
phai 10.

Lr=0.09: x nhan 0.82; y nhdn -0.8 — qua lai ngang thung Liing.

Tdang r de tién nhanh theo x c6 the Lam hudng y mat on dinh.

Mat Learning rate chung phdi chiu giéi han clia hudng doc nhat.

ai-foundations Ngudn: bai 5 - §6.1-6.2




Gidi tich & 18i uu / Bai 5 1o 1/

Momentum nhé cdac budc Trudc

Tin higu ciing hudng tich luy; dao ddnq doi dau triét fieu mat phan.

doi dau
T —> <
triet fieu mot phan
cling dau
— —> — —>
tich lu§ mét hudng

Tir hinh dén conq thic
v_méi=Bv+q; 6_méi=0-lr-v_méi, 0<B<1.
v=qi+Bq.1+B%gso+... L 10ng cd trong sd mil.

Pay La phien ban chua nhan (1-B). Khdc quy udc sé doi thang
budc; van phai chon Lr va .

Momentum doi ca duong di; khdng bdo dam moi budc déu giam Loss.

ai-foundations Ngudn: bai 5 - §6.3




Giai tich & 16i uu / Bai 5 to 8/1
RMSProp va Adam them gi?

Mot bo nhd cho hudng; mét bo nhé cho binh phuong dd Lon gradient.

g > m: nhé g = s: nhé g°

gradient hién fai hudng duoc Lam muot chiacho Vs + €

Tir hinh dén conq thic
RMSProp: s«ps+(1-p)g* B«0-lr-g/(Vs+€), tinh timg phan tu.

Adam them m«<B;m+(1-B,)g; hiéu chinh m=m/(1-B,",
§=S/(1-Bz+).

Budc Adam: -Lr-m/(vV8+€). s la moment bdc hai, khéng phai
phuong sai dd trir frung binh.

Optimizer thich nghi van cdn Lr va so v6i baseline dd tinh chinh.

ai-foundations Ngudn: bai 5 - §%



Gidi tich & 18i uu / Bai 5 16 9/11

Mini-batch: mdt hudng co nhieu

Moi diem cho mét gradient; Ldy mau déu cho trung binh diing trong ky
vong.

piém g tai (w,b)=(0,0)
(1,5) (-10, -10)

(2,8) (-32, -16)

(3.11) (-66, -22)

trung binh (=36, -16)
Tir hinh dén conq thic

Ldy mau déu va Ldy mean: E[g_batch | 8]=VL(6).

Khdng chéch chua di bao dam hdi tu: con dieu kién vé ham,
phuong sai va Llich Lr.

Nhieu c6 the gilp thodt mdt sd viing; qud Lon cling cdn viéc on
dinh gdn nghiém.

Batch nhé khdong tu dong 16t hon; xét cd ngdn sach va chat luong
nghiém.

ai-foundations Ngudn: bai 5 - §1b-tc




Gidi tich & 18i uu / Bai 5 & 10/11

Diing 3 cong dé chon budc

Tuyén tinh hod phan du, rdi giai bai binh phuong 1di thieu tai cho.

r(8) > r+JA — chon A

phdn du hién tai xdp xi gdn 6 giam [Ir+JAJl®

Tir hinh dén conq thic
Gauss-Newton: giai J'"JA=-J"r. Véi r=AB-y, A d4 hang cot: mdt
budc ra nghiém LS.

LM: (J"J+A1)A==-J"r, A>0. Téing M han ché budc; kiém loss dé
nhdn hodc bo.

Newton 16i uu giai HA=-VL; Newton tim nghiém r=0 gidi JA=-r.
Hai bdi tfoan khac nhau.

Ding solve / least squares, khdng tinh nghich ddo tuong minh frong
code.

ai-foundations Ngudn: bai 5 - §6b




Gidi tich & 18i uu / Bai 5 & 11/1

Tu kiém trudc khi di fiep

Che dap an, thit néi bang Loi

1. Véi x4, Lr ndo hdi tu tir moi diem dau?

2. lr=0.9 doi phia moi budc: c6 phan ky?

3. Nguding 2/xmax chinh xdc trong pham vi nao?
4. Budc ddu hdi quy ba diém cho (w,b) ndo?

5. Gradient mini-batch khdng chéch da da hoi tu?

bap nhanh

1. 0<lr<; Lr=0.5 dén day nqay.
2. Khang: he s6 -0.8, d3 Lon co dan.
3. Ham bdc hai véi Hessian dai x(ng xdc dinh duong

4. (0.36,0.16), loss 55.3408, voi Lr=0.01.

5. Chua: cdn gia thiet vé muc tiéu, nhieu va budc hoc.

ai-foundations Ngudn: bai 5 - Tu kiém
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