Gidi tich & 16i uu / Bai 3 & 1/10

Nhdn dd nhay qua timg chdng

x nhich mét chit; chdng ddu khuéch dai 3 Lan, ching sau 14 Lan.

X =2 > u = 3x+1 > f=u

dau vao u=7%;du/dx =3 f =49; df/du = 14

Tir hinh dén conq thic
Au = (du/dx)-Ax; Af = (df/du)-Au.
Ghép hai budc: df/dx = (df/du)-(du/dx).

f=(3x+1)* tqi x=2: df/dx = 14-3 = 42. Quén nhan 3 la bé mat
chdng dadu.

Chain rule la ghép cac phép tuyén tinh hod tai cho.

ai-foundations Ngudn: bai 3 - §1




Gidi tich & 16i uu / Bai 3 & 2/10
Mot bién, hai dudng di

x xudt hién hai lan trong x-x: anh hudng phai duoc cdng Lai.

dong gép: 3

cong cd hai dudng — 6 XKX =N

dong gop: 3

Tir hinh dén conq thic
Tai x=3: nhanh trai gop 3, nhanh phdi gép 3 — tong gradient La 6.
Tong quat: oL/0x = X, (AL/0v)-(Ov/0x), véi v la cac nat ding .

Tronq backward diing grad += déng_qép; gan = sé ghi de nhanh
Truoc.

Nhan doc moi dudng; cong gitia nhiing dudng hai Lai.

ai-foundations Ngudn: bai 3 - §2, Bay 1
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Backprop chay nquoc do thi

Luu cac gia tri khi chay xudi; diing ching de lan gradient nquoc.

u=ab =6 = V==u+c=1 e L =v° =149

oL/ou =14 oL/ov =14 oL/oL =1

Tir hinh dén conq thic

V6i a=3,b=2, c=1: dL/0a=28, oL/ob=42, oL/oc=1\.

Forward — dgt grad dau ra = 1 — duyét fopo nquoc — cdng cdc
déng qop.

Dt gradient ve 0 trude luot backward méi, frir khi cha y tich Luy.

Backward phai chd di dong gop tir cac nat phia sau.

ai-foundations Ngudn: bai 3 - §3-, Bay 5
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Mot mang nhé, chay xudi

x=(1,2), nhan y=(0,1). Lép an c6 mdt ddu vao am bi ReLU chan.

X > W, x > RelLU > W-a

(1,2) (1,2,-1) a=(1,2,0) §=(1.2)

Tir hinh dén conq thic

W, b cdc hang (1,0), (0,1), (1,-1). W, cb cac hang (1,0,1), (0,1,0).
r=§-y=(1,1); L=mean(r?)=1.

Ldy trung binh trén m=2 phén tix oL/6y=2r/m=(1,1).

Mean va sum khdc hé sg gradient; phai khép cach dinh nghia loss.

ai-foundations Ngudn: bai 3 - §5 forward
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Chay nquoc qua ma tran

Gradient cd ciing kich thudc véi ma trdn trong s tuong (mg.

oL/owW, oL/ oW,
1 2 0 1 2
9
1 2 0 12
0

hang cudi = 0: cong ReLU dang dong
Tir hinh dén conq thic
q=0L/0§=(11); oL/OW, = ga'.

V& Lop dn: g_2 = (W,"g) ® 1[2>0] = (1,1,0).

OL/OW, = g_z-x". Hang 3 bang 0 cho mau ndy; mau khac c6 the
md& lai cong.

Tich ngodi cdp nhdt trong sg; chuyén vi dua gradient vé ddu vao.

ai-foundations Ngudn: bai 3 - §5 backward
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Jacobian ghép nhu ma tran

Mot nhieu nhé di xudi qua cac Lop; gradient Lloss di theo chieu nquoc.

Ax = J.Ax > JoJ A X

n chieu h chieu m chiéeu

Tir hinh dén conq thic

J[i,j1=0F/0x;; J 6 m hang ddu ra, n cot ddu vao.
J_tong=J,J;; gradient danq cdt: VxL=J,'J, VyL.

Mang & trang frudc: J=W,-diag(1,1,0)-W,=I1, tai x=(1,2).

Thir ty nhan c6 ¥ nghia; chi doi thix tu dat nqodc khi hop Le.

ai-foundations Ngudn: bai 3 - §6



Gidi tich & 16i uu / Bai 3 & 1/10

Tai dunq thay vi khai trien

Ciing mgt d6 thi duoc di hai luot; khdng can viet dao ham khong Lo.

Cach Mot dau ra, n tham so

Sai phdn trung tdm 2n lan tinh ham

Reverse mode 1 forward + 1 backward

Bo nhé luu / finh Lai gid fri trung gian

Tir hinh dén conq thic
Reverse mode tinh vector-Jacobian product, khdng dung toan bd

Jacobian clia mang.

Chi phi backward thuong cting bac véi forward; khdng phai ding
hai forward.

Forward mode tién khi it dau vdo; reverse mode tién khi it dau ra.

Hiéu qud dén tir thix tu tinh va diing Lai ket qua trung gian.

ai-foundations Ngudn: bai 3 - §6b-6c
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Nhdn nhieu lan: tat hodc no

M6 hinh v6 hudng: moi Lop nhdn gradient véi ciing mat he so r.

doc: logye dd Lon

— 0.5 moi Lop — 1 moi lop — 1.5 moi Lop
Tir hinh dén conq thic
Sau 20 l.é‘p: 0.5% = 9.53¥x107": 1.5 = 3325.26.

Mang that nhén nhieu Jacobian khéac nhau. Hubng va cdc gid tri
suy bien deu quan trong.

Khéng the chi nhin mot eigenvalue cta timg Lop de ket Luan tich
sé on dinh.

Day La phép nhén Ldp cla chain rule, khdng phdi mot Lo riéng cla loss.

ai-foundations Ngudn: bai 3 - §6-%
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Residual thém dudng di thang

Nhanh x bé qua f(x), réi hai nhanh cdng lai & ddu ra.

AN

nhanh d6ng nhat: dao ham = 1

x + f(x)

Tir hinh dén conq thic
h(x)=x+f(x) - J_h=I+J_f. Nhanh f nho thi khoi gan 66n9 nhat.

V6 hutng, f'=0.05: (1+')2°=2.6533; f'=0.5 vn cho 3325.26.

Cd dudnq identity khong bao dam gradient khac 0: f'=-1 lam
1+1'=0.

Residual ho fro dong gradient; van can khéi fao va kiem dg Lon.

ai-foundations Ngudn: bai 3 - §8



Gidi tich & 16i uu / Bai 3

Tu kiém trudc khi di fiep

Che dap an, thit néi bang Loi

1. (3x+1)° tqi x=2 c6 dao ham bao nhiéu?

2. x-x Tai x=3: vi sao phdi +=7

3. Loss la mean trén m phan tix: gradient MSE?
4, Kiem backward tu viet thé ndo?

5. Residual c6 bao dam khdng mat gradient?

bap nhanh

1. 42 = 14.3.

2. Hai dudng moi dudng gop 3; tong ding La 6.
3. 2(§-y)/m; thieu /m lam gradient Lon gap m.

& 10/10

4. So sai phan Jr\rung tam nhieu h, tranh qgoc RelU; xét ca sai so ’ruong

doi.

5. Khéng. I+J_f van c6 the co, nd hodc triét tiéu.

ai-foundations Ngudn: bai 3 - Tu kiém
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