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Float La nhimg diem rdi rac

Khodng cdch gitia hai s6 bieu dien dugc tting theo d6 Lon clia ching.

quanh 1: bubc = 2.22 x 107
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+1: & gitim, Lam tron ve 10"
Tir hinh dén conq thic
S6 chuan floatél: (-1)°-(1+phdn_Le)-2% 1 bit ddu, 11 bit md, 52 bit
phan Lé.
Gan 10", budc gita hai float La 2. S8 10™+1 ndm gitia va Lam tron
vé 10",

0.1va 0.2 khdng co bieu dien nhj phan hiu han; 0.5 va 0.25 thi co.

Sai s8 ¢4 cdu tric theo thang s3 va quy téc Lam tron.

ai-foundations Ngudn: bai 6 - §1
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Trir so Lon dée Lc’i’y so rat nho

16 2/8

Cing mdt phuong sai Todn hoc, hai cach tinh cho ket qua khac nhau.

x: 10%+1, 10%+2, 10%+3, 10%+4, 10%+5

E[x?] - E[x]?

l

4.0 (sai)

Tir hinh dén conq thic

E[(x-x)°]

i

2.0 (dung)

E[x*] va E[x]* déu c&10™. Sai s8 clia chiing c6 thé Lan at hiéu nho

can tim.

Trir trung binh trudc: x-x=(-2,-1,0,1,2); mean binh phuong bdng

2.

Lon.

Dung phuong phdp hai luet hodc Welford thay vi hiéu hai moment

Trigt tiéu phoi bay sai s6 c6 san; khdng phdi moi phép trir gdn nhau

deu hong.

ai-foundations

Nquan: bai 6 - §2
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Poi ngodc, doi ket qua

S8 1 bi mat néu cdng riéng vao 10"; cdng hai s6 1 trudc thi con.

Thir tu Ket qua
(10%+1)+1 10*

10%+(14+1) 10%+2

todn s6 thuc cd hai = 10%+2

Tir hinh dén conq thic

Phép cdnq float khang két hop. Doi thir tu reduction co the doi ket
qua.

Kahan gitr phdn lam tron bi mdt dé bl vao cdc bude sau; van khdng
chiia moi tinh hudng

Cd dinh seed chua d0: con dtype, kernel, phan cimg va thir fu
cong.

Khi so hai ldn chay, phdn biét gidng ting bit véi gan nhau trong sai s6.

ai-foundations Ngudn: bai 6 - §3, BT2
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Hai sai s8 kéo nquoc nhau

Pudng sai s8 do cho sin tai 1: giam h ban ddu cé Loi, rdi phan tac dung.

h qua nhé
h qua Lon

— truc ngang: logoh = doc: logy, sai s6
Tir hinh dén conq thic
Sai phdn trung tém cda ham dd tron: cdt cut thudng c& C-h°.

Lam tron va triét fiéu thuong qép c& £/h, phu thudc thang cla
ham.

Véi x%, trung tam cb cdt cut bdng 0 trong s hoc chinh xdc; khdng
diing né dé minh hoa du hai phia.

Queét h, ding floatéy khi kiem gradient; tranh h nho dén mic x+h=x.

ai-foundations Ngudn: bai 6 - §4
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Bdi todn nhay véi dau vao

Hai dudng qdn song song: giao diem nhay véi mdt dich chuyén nho.

dich dudng mot chat

giao diem co the di xa
— hai dudng gdn song song

Tir hinh dén conq thic

K2(A)=0max/amin cho A kha nghich. K Lon bdo kha ndng khuéch

dai sai sd tuong doi.

A=[[111.11.1410"]], k=x10°. b=(2,2) dai thém 10™ & phan tir 2:
nghiém (2,0) - (1.99,0.01).

det nhé chua da: A=0.114, cd det=10"" nhung K=1.

Pieu kien thudc bai todn; on dinh sb thudc thuat todn. Can xét ca hai.

ai-foundations Ngudn: bai 6 - §5
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Dai réng hay cdc ndc min?

Bit mii m& rong dai; bit phan Lé lam day cac so trong ciing mdt khodng.

dau mii: dai gid tri phan &: d6 min
fp16 l_, 5 bit 10 bit
bf16 ﬂ 8 bit ¥ bit
fp32 8 bit 23 bit

Tir hinh dén conq thic
fp16: 5 bit mi, 10 bit phan L&, max=65504.

bf16: 8 bit mi, T bit phdn L&, max=3.39x10%; fp32
max~3.40x10%,

bf16 it overflow hon fp16 trong nhieu téac wu, nhung Lam tron thé
hon; can kiem theo mé hinh.

Cung 16 bit khdng cé nghia ciing dd chinh xac hay cing dai gia tri.

ai-foundations Ngudn: bai 6 - §6
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Vi sao gitr ban frong so6 fp32?

Mat budc cdp nhat nho co the Lot gitia hai so bf16 bieu dien duoc.

WS > trir budc nhd > ladm tron

bf16: ndc ~0.00738 vi du 0.001 c6 thé van La 1

Tir hinh dén conq thic

Mixed precision thuong diing s0 Jrhﬁ]c) chinh xac cho phép nhan Lon,
gitt mdt s6 phép cong / trong so & fp32.

Ban master fp32 fich luj cdp nhat nhé 16t hon; chi tiet phy thudc
cach trien khai.

Chan dodn: kiem finite, dtype, cach gdp loss, so ban floatél nho,
roi thir cdng thic on dinh.

T6i uu toc dd sau khi dd co ban tham chiéu chay ding

ai-foundations Ngudn: bai 6 - §6, NGi Al
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Tu kiém trudc khi di fiep

Che dap an, thit néi bang Loi

1. Vi sao 10°+1 ¢4 theé van bdng 10™?

2. Tinh variance ctia 10°+[1,2,3,4,5] ra sao?

3. Seed qiong nhau dd cho két qua gidng timq bit?
4. det=10" cd budc K Lon khdng?

5. bf16 hon fp16 & dau, thua & dau?

Bdap nhanh
1. Khoang cdch floatéh & d6 La 2; phép cdng bi Llam tron.

2. Trir mean frudc roi mean binh phuong: 2.0.
3. Chua: con phan cing, kernel, dtype, thir tu reduction.
4. Khéng. 0.115 6 dinh thic d6 nhung K=1.

5. Dai s6 rong hon; it bit phdn L& nén d6 min kém hon.

ai-foundations Ngudn: bai 6 - Tu kiem
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