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Tdng theo lugng dang co

Mot luong cang Lon thi tdng cang nhanh, theo cing mét 1i L.

cao hon — doc hon

— " — tiép tuyén
Tir hinh dén conq thic
M6 hinh: y' = ky - y(x) = C-e"(kx).

Vé6i k=1va y(0)=1, nghiém duy nhat La e*. Néu chua bit y(0), con
cd ho C.e”.

Véi a>0: (a*)’ = In(a)-a*. Co so e Lam Ln(a)=1.

“Duy nhat” cdn dieu kién ban dau, khdng chiy’ = y.

ai-foundations Ngudn: bai 2 - §1-2
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Mdi chdng mat ciing mot 1i L&

Budng cong gidm nhanh Lic con nhiéu, cham dan khi con it.

21

0.368

0.135
0.050

— R(t),5=10 — truc nqgang: théi gian
Tir hinh dén conq thic
R' = —R/S, $>0 —» R(t) = Rye”(-1/5).
Sau moi S don vi thai gian: R(1+S) / R(t) = 1/e.
Nia doi: R/R, =1/2 - t = S:ln 2. Véi S=10: t = 6.931.

Bay La mé hinh khi toc d6 giam ti L& véi luong con Lai.

ai-foundations Ngudn: bai 2 - §3
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Log: d6i phép nhdn thanh cdng

Trén thudc log, nhdn ciing mat hé s6 la di cing mat khodng.

moi Lan nhdn e

1 e e’ e’
Ln
v
0 1 2 3
Tir hinh dén conq thic

Ln La ham nquoc cta exp: n(e*)=x; (Ln x)"'=1/x, véi x>0.
Ln(ab)=Ln a+ln b; Ln(a*)=k-ln a, véi a,b>0.

Vi Ln tdng nghiém nqgt: i da Likelihood duong cling La 10i da
log-likelihood.

Doi thang do gt thix tu; dong thoi bien tich thanh tong.

ai-foundations Ngudn: bai 2 - 84
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Mdt nghin xdc sudt nhé

Nhan Lién tuc lam so co lai; Lay log trudc gilp il thdng tin.

Cach tinh Ket qua floatél
0.01 x ... x 0.01 0.0
1000-Ln(0.01) -4605.1%
Ln(tich dd thanh 0) —00

Tir hinh dén conq thic
Tich that 0.01™ > 0, nhung ndm nqodi ddi floatét.
Phdi cdng log timng so trudc: logL = Z Ln p..

Pao ham cia tonq ciing de xir Ly hon. Lay log sau khi underflow
khéng ciu lai duoc.

Gilr phép tinh trong mién log cang lau cang t6t.

ai-foundations Nqudn: bai 2 - 84, Bay
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Softmax: diem sé thanh xac suat

Ba c6t cao thap khac nhau; chia tong d& moi phan cdng Lai thanh 1.

logits 2 = (0, 1, 2)

0.665

0.245

0.090

Tir hinh dén conq thic
p, = exp(2;) / Z; exp(z;). Trén sd thuc: p>0 va Zp;=1.
Cdnq cling c vao moi Logit: exp(c) triét tieu gitia tir va mau.

Do d6 softmax(z+c) = softmax(z). Chi chénh Léch gitia logits c6
y nghia.

Trén mdy, xac sudt cuc nho van co the bi lam tron vé 0.

ai-foundations Ngudn: bai 2 - §5
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Nhiét do doi do sdc nét

Git Logits (0,1,2), chi d8i T>0 trong softmax(2/T).

T=0.5 T=1 T=2
0.867
0.665
0.506
0.245 o 0.30%
obae 0.11% 0.090
L 1
0 1 2 0 1 2 0 1 2

Tir hinh dén conq thic
T nhé: tdp trung vao logit Lon nhat. T Lon: phdn phdi gdn déu hon.
Poi exp(z2) sang 2° tuong duong softmax(z:Ln 2), e T=1/ln 2.

Néu nhieu logits ciing Lon nhat, T-0 chia déu cho cdc vi tri do.

Poi co s3 khdng pha softmax; né doi nhigt da.

ai-foundations Ngudn: bai 2 - §5
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Tinh on dinh, roi do sai

Trir max trudc khi mii hod; ldy Log truc tiép dé tranh xdc suat thanh 0.

2 = 2 - max(2) > exp / tong

1000,1001,1002 -2,-1,0 0.090,0.245,0.665

Tir hinh dén conq thic
Bat a=max(2): logsumexp(z)=a+ln X exp(z;-a).
log p; = 2, - logsumexp(2); cross-entropy L = -log p.

Véi 2=(0,1,2), nhdn k=2: L=0.40%6; gradient VaL=p-y (y
one-hot).

Congq thitc tuong duong trén gidy co the khac d6 on dinh frén may.

ai-foundations Ngudn: bai 2 - §5, Bay
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Tu kiém trudc khi di fiep

Che dap an, thit néi bang Loi

1. y'=y cb budc y=e” khéng?

2. 5=10 thi nira doi cla decay La bao nhiéu?

3. Tai sao cdng log thay vi nhdn xdc suat?

4. Conq 1000 vao moi Logit doi softmax khéng?

5. Vi sao can log-softmax thay vi log(softmax)?

bap nhanh

1. Chi khi y(0)=1; tong qudt y=C-e".

2.10-ln 2 = 6.931 don vi thoi gian.

3. Tranh underflow va bién dao ham cta tich thanh cta tong.
4. Khdng ve toan; cach tinh truc tiép co the overflow.

5. Xdc sudt c6 the lam tron vé 0 trudc khi ldy log.

ai-foundations Ngudn: bai 2 - Ty kiém
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