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Cat bé mat theo timg hudng

f(x.y)=x%y tai (3,2): mdi ldn gitr mdt bien dimq yén.

gitty=2: 2x° gitr x=3: 9y

déc = 12 déc = 9
Tir hinh dén conq thic
Of/0x=2xy=12; of/dy=x*=1.
Gom lai: VF=(12,9). N6 c6 ciing s3 chieu véi vector dau vao.

Khi bubc nhd A=(Ax,Ay): Af~12Ax+Ay=VE.A.

Pao ham riéng La d6 doc ciia mat Lat cat qua bé mét.

ai-foundations Ngudn: bai 4 - §1-2
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D3 ddc theo hudng La cai bong

Chon mdt hudng don vi u; chiéu gradient Lén hudng dy.

V§=(12,9)

N P em e P e ™ o em o = e

b

>»;
huéna u=(1,0)
béng cd dau = 12

Tir hinh dén conq thic

Véi f kha vi: D,f=Vf.u=|IV{ll cos 6, khi [lull=1.
1(12,9)11=15. Hutng (0.8,0.6) cho ddc 15, Lon nhit.
Hudng nquoc cho -15; hudng (-0.6,0.8) cho 0.

Ddc nhat xét qgitia cac bude co ciing 3 dai Euclid.

ai-foundations Ngudn: bai 4 - §3
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Gradient vudng gdc dong mitc

Cac duong cong la nhimg diem cling d6 cao; miii tén hudng en dac.

.

Tir hinh dén conq thic

Di doc dong mirc: f khdng doi nén Vf-u=0 véi hudng tiep tuyén u.

Vi vdy VT vudng goc dong mic; -V La hudng giam nhanh nhat tai
cho.

Vi x*+10y*: Vi=(2x,20y). Hudng ndy thudng khdng tré thang vé
day.

Hutng 1t tai cho khang co nghfa La dudng ngdn nhat dén nghiém.

ai-foundations Ngudn: bai 4 - §3, Bay
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Pimg yén chua chc & day

Ciing qua mat diem: mét Lat cong Len, Lat kia cong xudng.

(0,0)

— |t y=0: x° — L4t x=0: —y2
Tir hinh dén conq thic
f =x2-y2; V$(0,0)=(0,0).
£(0.1,0)=+0.01, con £(0,0.1)=-0.01 - c6 ca diem cao Lan thap sat
bén.
Pay la diem yén nqua. VE=0 La dieu kién cdn cho cuc tri ndi mien
kha vi, chua da.

Gradient nho cdn chan doan thém; khdng tu déng c6 nghia "dd 1oi uu”.

ai-foundations Ngudn: bai 4 - 84
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Hessian do dd cong

O diém dimg, xem be mgt cong lén hay xudng doc cac truc chinh.

Eigenvalue H Dang quanh diem dimg
tat ca duong bat: cuc tieu chat

tat ca am vom: cuc dai chat

c6 duong va am yén nqua

con lai, c6s6 0 can xét théem

Tir hinh dén conq thic
H;=0°F/(0x,0x,); H La Jacobian cta gradient.
Véi T da tron: H d6i ximg. Af=V{-A + sATHA.

Tai diem ding V=0, ddu d3 cong doc eigenvector duoc quyet dinh
béi eigenvalue.

C6 eigenvalue 0 van c6 the ket ludn yén nqua néu dd c6 cd hai dau.

ai-foundations Ngudn: bai 4 - §5
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Xoay truc dé L3 yén nqua

Theo truc x va y déu cong Lén; theo dudng chéo Lai c6 hudng cong
xudnq.

(11): A=3

(1,-1): A=-1

Tir hinh dén conq thic
f=%x?+2xy+u%y’ H c6 cac hang (1.2) va (2.1).

Eigenvalue -1 va 3: hai d conq Trai dau. Theo x=y, T =3x%: theo
y=-x, f=-x°.

Chi thir timg fruc toa d6 c6 theé bo sot hudng giam ndm chéo.

Eigenvector fim fruc chinh, ké ca khi ching khdng trung fruc toa dé.

ai-foundations Ngudn: bai 4 - §5
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Cung mdt y, ba kich thuoc

Mdt 3 ra, nhieu s6 ra, rdi ldy dao ham ctia chinh gradient.

f:n—>1 — FFh-m = Vi n-n

gradient: n sO Jacobian: m x n Hessian: n x n

Tir hinh dén conq thic
F(x,y)=(x%y,x+y) tai (1.2): J_F cd hang (4,1), (1,1).

G(a,b)=(a+b,ab) tai F(1,2)=(2,3): J_G cd hang (1,1), (3,2).
J_(GoF)=J_G-J_F: cdc hang (5,2), (14,5).

Ghi kich thudc frude khi nhdn gidp bt Loi chain rule.

ai-foundations Ngudn: bai 4 - §%
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Cé hudng thoat, van c6 the chdm

GD frén x*-y?, lr=0.1: x co Lai nhung dd Léch theo y Lon dan.

Yo=10"%; y,,=1.2"y,

— doc: logy lyl — ngang: budc k
Tir hinh dén conq thic
Xi1=0.8%,¢ Yirr="-2Yi Tlryo=10", sau 60 bude y~0.0563.
Néu dimg dang (0,0), GD thudn dimgq yén. Nhiéu c6 the gidp roi
diem do.
Ma trdn ngdu nhién minh hoa nhiéu hudng cong; khéng chimg
minh moi mang that chi yéu qép yén nqua.

Danh gia loss, gradient va dd cong; dimgq chi nhin mét doan plateau.

ai-foundations Ngudn: bai 4 - &6
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Tu kiém trudc khi di fiep

Che dap an, thit néi bang Loi

1. Gradient x%y tai (3,2) la gi?

2. Hudng don vi Lam ham giam nhanh nhat?
3. Vf=0 da du de ket ludn cuc tieu?

4. H=[[1,21.[2,1]] néi gi vé diem dimq?

5. Jacobian va Hessian khac nhau thé ndo?

bap nhanh

1. (12,9), c6 d6 dai 15.
2. -V1/IIVEIl néu V£ khac 0, theo chuan Euclid.

3. Chua; x*-y* tai géc la yén nqua.

4. Eigenvalue 1,3 — yén nqua; truc chinh nam chéo.

5. J cho hdm vector; H la J cla gradient hdm vo huéng.

ai-foundations Ngudn: bai 4 - Tu kiém
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