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Don't look back. Something might be gaining on you.
— Satchel Paige
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o EHf: https://zh-v2.d2l.ai/

o RIFICITITIL: https://discuss.d?l.ai/c/chinese-version/16

e Pytorchiin: https://discuss.pytorch.org/

o bIFMISRAEE: [https://space.bilibili.com/1567748478/channel/seriesdetail?sid=358497]
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Inthe competition’s first year

{— teams had varying success.
Every team got at least 25%
wrong.

In 2012, the team to first use
deep learning was the only
team to get their error rate
below 25%.
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The following year
/ nearly every team got

|
25% o*!'ewer wrong. .
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In2017, 29 of 38
teams got less than |
5% wrong. L]
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direction-of-ai-research-and-possibly-the-world/
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https://www.bilibili.com/video/BV1J54y187f9/?p=1&vd_source=ed04dacb9e3f8845a9f0fa7b8130e4f1&t=315
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an illustration of a baby daikon radish in a tutu walking a dog
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Q: How to run an Effective Board Meeting  Here's #gpt3 writing some SQL for me.

) -~ ) Text: Select the "Students" from the "School" table join
Step 1: Spend time building an effective board Code: SELECT * FROM Students
INNER JOIN Class

Startup boards typically include one or more founders representing the common shareholders of t ON Students.ID = Class.StudentID

financing round), and one or more independent board directors. Importantly, these independent d
of their pitch decks. Board directors have more reputational skin in the game, actual legal liability,
critical feedback to the CEO.

Most founders I've met don't appreciate the significant impact that high quality board members ¢
high quality, however that's not always entirely in your control, since it's dependent on how hot you
picking you. The quality of your independent board members is far more in your control. It can take
board member but the effort is absoluteky worth it.

When you start recruiting independent board members can vary from startup to startup, I typicall
can delay it if your current board is decent enough and covers the areas of knowledge critical to yo

A while back, one of the startups we'd invested in had seen some early success with large enterpri
encountered some really tough challenges. Mostly because the DNA of the founders was primarily
spinning their wheels and rotating through heads of sales, the founders decided to try and acceler.
expert in enterprise sales. The effects were immediate. Within weeks they were making headway o
and team delivering results. Over the following few years, this independent board member was crit

Founders also tend to not realize they can stretch even higher in recruiting board members than in
is incredibly flattering, a relatively low time commitment, and the topic can be broached with very |
can shoot for the stars. Typically compensation for an external board member like this should be tt
current stage, with immediate monthly vesting; no cliff.]
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https://www.bilibili.com/video/BV1J54y187f9/?p=1&vd_source=ed04dacb9e3f8845a9f0fa7b8130e4f1&t=385
https://www.bilibili.com/video/BV1J54y187f9/?p=1&vd_source=ed04dacb9e3f8845a9f0fa7b8130e4f1&t=422
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https://www.bilibili.com/video/BV1J54y187f9/?p=1&vd_source=ed04dacb9e3f8845a9f0fa7b8130e4f1&t=476
https://www.bilibili.com/video/BV1J54y187f9/?p=1&vd_source=ed04dacb9e3f8845a9f0fa7b8130e4f1&t=509
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4 stars ana above soom
Mi*  baby toy -/
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Orders  Prime

g Delerin e
© Palo Alto 94303

1-48 of over 30,000 results for “baby toy~

Amazon Prime
prime
prime | FREE Same-Day
Get FREE Same-Day Dellvery on
qualifying orders over $35
Oeivery Oay
Get It Today
Get It by Tomomow
Pantry

prime pantry

Prime Wardrobe

prime wardrobe

Local Stores

Amazon Fresh
Whole Foods Market

Department

Toys & Games
Baby & Toddler Toys
Baby Musical Toys
Stubfed Animats & Plush Toys
Baby Rattles & Plush Rings
Baby Activity Play Centers

Baby Products

Baby Testher Toys

Baby Bibs

Baby Toothbrushes

Baby Health Care Products
Books

Chitdren's Vocabuulary & Spetling

Boaks.

Chitdren's Basic Concepts Boaks

#1 brand chosen by
parents
Shop now

Price and sther detalls may vary based on size and eolor

Sponsared
Baby Einstein Magic Touch Mini
Piano Wooden Musical Toy, 3

Spansored

Splashin'kids Infant Toys
Beginner Crawler Game Ball Drop

= Shop deals for the New Year

St by Fastued

- i = |
Similae Pro-Advance Non-GMO  Similac Pro-Tetal Camiore
Infant Formula with Iron, wit..  Infant Formula OPTI-GRO, M.

a2 brdrdros 188

s
Sponsored
iPlay, iLearn 5 Dinosaur Baby
Rattles, Teether, Shaker, Grab and

Months + Maze Tummy Time Activity Spin Rattie, Musical Toy Set, Early

v i - 658 Center Earty Development Jum.. Educational Toys, Unique Gifts.
g9 L3 4 & 2B ) wiw 82
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1.31 Z$python

BRIiRER&Kpython, XE#EFZRKpython3.8 A< Bpey

1.3.2%E&Miniconda/Anaconda

o REFETH, & Miniconda (MIRELZZLEcondasiEMiniconda, METABKTZL ).
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https://www.bilibili.com/video/BV18p4y1h7Dr/?spm_id_from=333.999.0.0&vd_source=ed04dacb9e3f8845a9f0fa7b8130e4f1
https://www.bilibili.com/video/BV18p4y1h7Dr/?spm_id_from=333.999.0.0&vd_source=ed04dacb9e3f8845a9f0fa7b8130e4f1&t=124.834852

o Z#EMinicondafJiF b2 A MEIERZ RINKIRE, HAXRRWEZBEEASEKREIXR, NHENMEBZEE), NR
QABTEAH R AIE, FEMinicondaR{EMpipENEl, 4o ARk,
o WMBEWindowsZR L, WMAGS

o WIRZEmacOS, HADS
ZEEMAGS
o WRELINUXERSR, BAGTS
ZEMAGL
o U EHZEFpython3.8hRAS, XFFHAMbARAS, TIAARE , FH
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o WFFE—RZEMinicondaly, E¥BKKimshell, MABL

o XEEFAIF A LMER FRAIZE—DBIxxxiIIRE, XEBa&id2l
o FTFFXXxIMMEGR L ; K@ . MFEtcondaIMEARRERINE

1.3.3 Z&Pytorch, d2I, jupyterl

o B, REREFIEFRNENRHE

AREREFIERZA, BANEGRNHTEN LESETANGPU (WEICABRN L ERSRAMINCPUTRE) . 4l
o, RAIRERTENZERANVIDIA GPUHERE . WMRMAINZZREEEIGPU, RBLEBL, BAMRAIICPU
ZERLEREBA. BE, NRMFERGHFIZHET, BRERMCGPUH BLRRKREF IELRMCPURRE,

RET BRI T AR Z 2Py TorchiCPUBL GPURR S :

pip install torch==1.8.1

pip install torchvision==0.9.1

AT XI5EE W BEIEE B CREMpytorchhR A T 2!

ANIRFEMjupyter notebook LM

o TF#ijupyter notebook : HA@E (BpipEkRAUEHpip3) , MAEDS
BNRI$T .
1.3.4 B4
o ATEENR . METIRIEFAE (d2l, jupyter), SIFRIE/LTIEE, CPUESR
BRAT.

o WIRE T Miniconda/Anaconda, PytorchiEZRfljupyteric B, MR EHLE , LRI ARG A T804 T
T NRFEEEETNE , AT 2E .

o WRFEAEWIndowsT (cudahik4s), FA , AJASEZIARENM

, MRMIEEBRMNEZEAINSE
o SR, MEARHEERMATERE (WFTGPU, GPUEFIRSE), thablikiF (FENFEN), BHE
GPUHLREZ],
o WMRpipRELLRIE, AIUBBRERLE:

pip torch torchvision —-i http://mirrors.aliyun.com/pypi/simple/ --trusted-hosi

mirrors.aliyun.com

o WMRLVENZERE, JUSZREITTEXED .


https://repo.anaconda.com/miniconda/Miniconda3-py38_4.10.3-Windows-x86_64.exe
https://repo.anaconda.com/miniconda/Miniconda3-py38_4.10.3-MacOSX-x86_64.sh
https://repo.anaconda.com/miniconda/Miniconda3-py38_4.10.3-Linux-x86_64.sh
https://docs.conda.io/en/latest/miniconda.html
https://developer.nvidia.com/cuda-downloads
https://pytorch.org/get-started/locally/
https://zh-v2.d2l.ai/d2l-zh.zip
https://www.zhihu.com/zvideo/1363284223420436480
https://www.zhihu.com/question/425647129/answer/2278290137
https://colab.research.google.com/
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2. tensorXFEEIMD .
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https://www.bilibili.com/video/BV1CV411Y7i4/?spm_id_from=333.999.0.0&vd_source=ed04dacb9e3f8845a9f0fa7b8130e4f1&t=156.601399
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o —Ep: SRIEE RIS T (vector)
o FEH: WNEZE LM (matrix)
o FNHIE: RIS R,
1. e OB T a0, | KBRS MESBTNKEN TS (element) |,

 BRAFERIMERE, MRUSKERUANEEFMERES, ARBETCPUNITE.

x = torch arange
tensor

2. E K ERIRZIR

X Shape
torch Size

3. KEAIARN

>>> x.size() # TELE

torch.Size([12])

4. TRTH. ELEESHENNKER, TR SREGKEP TR T

X numel

5. ERERI,


https://www.bilibili.com/video/BV1CV411Y7i4?p=2&vd_source=ed04dacb9e3f8845a9f0fa7b8130e4f1

X X reshape
tensor

X reshape
tensor

torch zeros
tensor

torch ones
tensor

7. NEEMOMIERE. BEMEMEENBRI MR RERGSIKETS T TRIE. HI1, SMERARENHEN
FZRNSHUN, BESMENADGEESHNE, ESERMIERNO. MEENIMREESD M,

torch randn
tensor

8. BEFIRK,

torch tensor
tensor

1.4.2 GRIZE

BABAERLESE LRTHFEE, EPREEARERNRAER
TRAEBEEFREMRCEEF : R, R = RY,

 EFXEE

torch tensor
torch tensor
y X y X
tensor
tensor
tensor

(elementwise) TZE., HITETISHERBALRNIR




tensor
tensor
o 15K

torch exp x
tensor

X torch arange dtype=torch float32 reshape

Y torch tensor
torch cat X Y dim torch cat X Y dim

tensor

tensor

Ao XM

—HREER. HLEROIFAIR, SFERM-xELEHTKREN, HNMEBHBRESABFRKEFNTRBAS, £
i, BATERT=HKEEES.

X torch arange dtype=torch float32 reshape

Y torch tensor
torch cat X Y dim torch cat X Y dim torch cat X Y dim

tensor

tensor

tensor




tensor

tensor

FLENEDH, HNERTNWTEERFRNORTKE LRITRTRRE, ERERRT,

o

XMAHNTEARAT: 8%, BIEHEHTRET B— T TMHE, NERRRZE, MTKEREFHEENTIR. &
R, SEMNBRBITIRTREE. AASHERT, BIGEERATRKENRMHET &, DOTHF:

a torch arange reshape
b = torch arange reshape
a b a b

tensor

tensor
tensor

D TENEIR G RAR, MARKTIBINKENERE, fINETELETHEN, FRELELRE, NWERHE:

C torch arange dtype=torch float32 reshape
C C axis
RuntimeError The size of tensor a must the size of tensor b at non-singleton
dimension

NS AWEERE keepd ins Rras RN R E Al =2 o I ez C . sum (axis=1) NEAER

axis shape C axis keepdims
torch Size torch Size

C C axis keepdims
tensor



https://www.bilibili.com/video/BV1CV411Y7i4?p=2&vd_source=ed04dacb9e3f8845a9f0fa7b8130e4f1&t=451.8317

o BIZR3IAE,

X
tensor

tensor

o [EFRiAIE, ([::2]] [::3]

tensor

o SR,

tensor

o ZERMWE.

tensor

] X[:1 = X + YRIX += V]

before
X Y
X

BAREPIMEREXAKE . torch3kEfMnumpy MABHZENNEENTE, MitREEN—
PRBHRFNENS—KE.

A X numpy
B torch tensor A
A B
numpy ndarray torch Tensor

2( ), FATRILAYE P DR $1 5k Py thon B B BRI 3K

a torch tensor

a a item


https://www.bilibili.com/video/BV1CV411Y7i4?p=2&vd_source=ed04dacb9e3f8845a9f0fa7b8130e4f1&t=574.755684
https://www.bilibili.com/video/BV1CV411Y7i4?p=2&vd_source=ed04dacb9e3f8845a9f0fa7b8130e4f1&t=650.156551

1.4.2 FURTALIE

NTEEAREFZIREBROIHANEE, FEEMTGIERGEIET R, MARMBLESIFIKERABERG. &
Python B FBIEIBSIT LAS, BMNBEEFEREDY4E. BEANPYthonESRARNTFSHILT BE—H#,
IS KERE., APRIEEENAEREREDTTERIAIE, HERABIERRIKSRANDE.,

H—MEIF, BATESE( )[. . /data/house_tiny. csvisENESEIE S e
BERIEIR L AT LGB R MR A T, FTERIVESIRERTEACSVIEH,

0s
os makedirs os path join
data_file = os path join
data_file
write

write
write
write
write

= , B \CIEED & MY 4 . ZHEERIT=, HhETHATRE
#E (‘NumRooms”) . BFHE (‘Alley’) TBRMNIE (Price”)

pandas pd

data pd read_csv data_file
data

0 NaN Pave 127500
1 2.0 NaN 106000
2 4.0 NaN 178100
3 NaN NaN 140000
“NaN"Inf{RERKE, * 1B TIRRIE™

o HEEE B—TERERMNREE;
o MFRE: HIRBESIRAE.

inputs outputs data iloc data iloc
inputs inputs fillna inputs mean

inputs

0 3.0 Pave
1 2.0 NaN

2 4.0 NaN


https://www.bilibili.com/video/BV1CV411Y7i4?p=3&vd_source=ed04dacb9e3f8845a9f0fa7b8130e4f1&t=08

3 3.0 NaN

FIAMERE, BIMBRRATRESHN— AR, &5, (EEOMNDEEA TSI TRRT MK, ZEEH @ NAEL
(3BTRS T = K7, SRS MEARATENN, IEREATEMSANERNES, FHISEM
B,

nan_numer data isnull

nan_numer

dtype int64

nan_max_id nan_numer idxmax
data_delete data drop nan_max_id axis

0 NaN Pave 127500
1 2.0 NaN 106000
2 4.0 NaN 178100

—MRIERT, BRI R CIRTS I PR 242 -

dropna axis how-* " thresh inplace

. @D A%
o @: wEms. @ ET4E nan EIRG, ) ETENnanilie, G S S2Mnan Hiks, G EMLTIhEH
nan

- @D STEtEN.

o

inputs pd get_dummies inputs dummy_na

inputs

0 3.0 1 0
1 2.0 0 1
2 4.0 0 1
3 3.0 0 1



torch
X y = torch tensor inputs values torch tensor outputs values
tensor

dtype=torch float64

tensor

1.4.3 QA

Ql: reshapefllviewfJX%!?

View A E12 01, HEEIEFFZE4A)KE,; Contiguous REL1F5KE BRIZ I H3Z 4547 ; Reshape ZEsK e ELEAT/Iview 1
[E, TEZATZEH)TFFcontiguous Bview,

Q2: HAHEIIZNELN?

2 Snumpy B9HT35.
| 1 D - R

| Tensor@# % LEXAIKE, Array @it EWBLELA, BHREFEIFENTIFTensor ] ZHE4H,

Q5: i E T yHIATE, BBAZEyXNIIAEFS BaNRRIE?

| PythonpEFEEIEHENATE.

1.5 LR

1.5.1 LR EERMADIR

XBpETERHMETEIME, BMOEHRRIEMRE, EQETIEREREELRE HRERZEARRNAS, ATH
AIAE 2 ER)


https://www.bilibili.com/video/BV1CV411Y7i4?p=4&vd_source=ed04dacb9e3f8845a9f0fa7b8130e4f1&t=0
https://www.bilibili.com/video/BV1eK4y1U7Qy?p=1&vd_source=ed04dacb9e3f8845a9f0fa7b8130e4f1

- B RIRTE c=a+b

o

c=a-b
¢ = Sina
la] = a ifa > 0
—a otherwise
la + b| < |a| + |b]
la - b| = |al - |b]




[ &

. B c=a+b wherec; =a;+b;
c=a-b where ¢; = ab;

¢ =sina where ¢; = sina;

FKE lall, = [Z 2]
t=1

la
la+b
|la-b

> () for all a
< |laf| + ||b]]
= |al - ||b]

A&

c=a+bd

3. 7BF%



03:49 %5
FERERIRIE

B P%

- 3k (FEFESRLAME)
¢ = Ab where ¢; = ZAijbj

J

[l
>


https://www.bilibili.com/video/BV1eK4y1U7Qy?p=1&vd_source=ed04dacb9e3f8845a9f0fa7b8130e4f1&t=229.164749

B F%

c=A-bhence |c|] < |A]
- BURTWRI®E b M c KE
- BIEEX
- FBFESEE: s/ BUREN EEAINEE
+ Frobenius 5B%%

2
”A”Frob = Z Aij

1
2

(EMFEHMMETER, —RAFTEH

1SR ERE

- [0



4SR5 Wi

o XFFRFN 2 33 FR Aij = Aj; and A;; = —Aji
EEEN H HE
HT B H N
HEE aEE N H B
H R iy 2 n
« IEE

|z||* = 2"z > 0 generalizes to = Az > 0

(REZIEEARZIREIERE. EHRER, XERBHMRZMIT)

YR AE P

Iy

- B LUTERAREER

- FE1TERE BAIKE UthEIMﬂ%-wm
-BAIUER UUT =1

- BRI

P where P;; =1 if and only if j = 7 (i)
- BIGEMER IERFEME

IR ENYEE

08:30 451E A EFHFEE

o HEEN: RAZn A, MRFEEHNRIETnQE 2, (£1F Az =z, WK X ZEMH A NIHE, 2R ABTH
HE X IFERE,


https://www.bilibili.com/video/BV1eK4y1U7Qy?p=1&vd_source=ed04dacb9e3f8845a9f0fa7b8130e4f1&t=510.678613

o EVIERR: THRIERE A ESE
(RNEERKR) HEE ¢ MBAN—THEEE

B P% Y
- FEREMFFIEE

« RN T AR EE
Ar = Az

-

+ JFRIEPE SR 0] LR B FHE R &

.

o A —ERFILERE, EENWERD AU IRE

1.5.2 ARSI

RED EERNApytorchSLMEAREMFRE, BFBMETENREREHREIEN

X torch tensor
y torch tensor
X +y
X £y
X /Y
X y

x = torch arange



https://www.bilibili.com/video/BV1eK4y1U7Qy?p=2&vd_source=ed04dacb9e3f8845a9f0fa7b8130e4f1&t=9.175524

arange
tensor
tensor

arange dtype=torch float32

A torch arange
A = A reshape

3. reshape

A = torch arange
A = A reshape

4. clone

torch arange dtype=torch float32
A reshape
A clone

3]

5. RITERFE

I RERERIR T RIEIR A

tensor




6. sum/mean

A torch tensor

keepdims

keepdims

keepdims




keepdims

7. cumsum 210

A A cumsum axis

tensor

tensor

A torch tensor
A numel

9.2.3.7 mean
A torch tensor
A numel

A
A mean

A torch tensor
A shape
A axis
A mean axis

torch tensor
y = torch tensor
torch dot x vy

tensor

A torch tensor

torch tensor

torch tensor

torch mv A x




torch mm A B

12. L1, L2, FE#K

torch tensor
torch X
torch norm x

torch ones
torch norm A

torch arange dtype=torch float32
A reshape
A clone

A torch tensor

axis keepdims




1.5.3 45 E 4R

1.6 FfFITR

1.6.1 SERIR SR LEAIE X

o SHEENRR


https://www.bilibili.com/video/BV1eK4y1U7Qy?p=3&vd_source=ed04dacb9e3f8845a9f0fa7b8130e4f1&t=1.140462
https://www.bilibili.com/video/BV1eK4y1U7Qy?p=4&vd_source=ed04dacb9e3f8845a9f0fa7b8130e4f1&t=1.140462
https://www.bilibili.com/video/BV1eZ4y1w7PY?p=1&vd_source=ed04dacb9e3f8845a9f0fa7b8130e4f1&t=0.1

Wi

SHELIAHIRIE

3 I a x" exp(x) log(x) sin(x)
dy ‘ 1
hal 0 n=1 exp(x =
Ix nx p(x) . cos(x)
a e x BIREL
y u+v uv y = f(u), u = g(x)
dy du " dv du dv dy du
dx dx dx EV B Eu du dx

o EAETEARRNSE
TS (RSE)

02:16 1 54
o NSRRI RAMIRE, EATSHRNSHAIMA—EERNSET

T F25

- BEREIRRER IO HMBIREL =N T

y=|x]| . 1 ifx>0
—max(x,0) =<0 ifr<0
dx

R =- 0.3>( ME=05
x=0

dlx| | !fx>0
=<-1 ifx<O

a ifx=0,

dx a ifx=0, ae[-1,1]

HE

a € [0,1]



https://www.bilibili.com/video/BV1eZ4y1w7PY?p=1&vd_source=ed04dacb9e3f8845a9f0fa7b8130e4f1&t=136.104603

03:43 #EE

HE

BIEHRREINE

Gl

S

fre

16.2 RESITE, FE, EE

ZER D ARV S EXERITRE (BETMEXE: EERESNATRS D FhE. oEmENAR GElERS—AH
B) - HF (zhihu.com))

o EE— R function(input), F 3T function AIZEE N input BIZEE, TTDUBRED AAREAIFPE:

—. function AR—TIRE

MRERES function B—PLETHM, BAENEFE f RR,


https://www.bilibili.com/video/BV1eZ4y1w7PY?p=1&vd_source=ed04dacb9e3f8845a9f0fa7b8130e4f1&t=223.9787
https://zhuanlan.zhihu.com/p/263777564

1. input B—MFE. MERAT 2T, BAKNETE ¢ FF.

$$F(x) = x+2$%

2. input E— A2, TR function AY = . H NEFE z K.

18 @ = (21,2, 25"
flx) = alm% + azmg + a3m§ + a4T1To

x

e ay dy
X o By gy
1 dx ox

X ady dy dy dy
x —_— . — —— —" - 4 seey — y ay ay
: dx (),\'| (h'z ()'rll' E X

- -x” -

BE(2,4) BESEIER

= e

(X1 x2) = (1,1)

BB



FEGI W

y a au m g . .
sumx)  |ix| a is not a function of x
dy . du B 0 and 1 are vectors
—_— 0] a— ]T 2)(’
ox Jx
i u+v uy (u,v)
dy du  dv ou dv rov rou
- s— = e — T — e —
ox Jx  oOx ox ox ox Jx

3. input @—"MEFE, R function ML 2EE, BIHAKXEER X R,
N 3,2
8 Xswa = (24);5
F(X) = a1z}, + agmly + agzl) + agwyy + asz) + agzly

MREREN function /—1=0E 22, ABEMNEFE f RR.

=M f BEETD fARN—TES,

1. input 22, 08:39

SR Lo B ey
PO o) L)


https://www.bilibili.com/video/BV1eZ4y1w7PY?p=1&vd_source=ed04dacb9e3f8845a9f0fa7b8130e4f1&t=519.993225

dy/ox X EZ

ay, j
RN g .4
ay,
y = A

: o0x . &

-
.

¥l 2|l =
g¥le gle

Ll ay,,
ax

dy/ox B1TAE, dy/ox 25 A&

XM Z AN FHBERES, RIK
WA D B EMNTS

MZADFHANES, REXBAXERBES,

2. input £@EE, 09:15

MR function TR AS . BIETNEFE & R,

[fl(w)-l Iy +$2 +:173
Faa(®) = | fa(®) | = |22 + 225 + 225
|_f3(:c)J T1x2 + Ty + T3

3 X
X Ya
X= .2 y=|. ¥ ﬁ Q
H H ax ox
xﬂ -v'"
y @ &
" - oax oax
D R
Ix oy, " ax,” 7777 ax,
ay dy, dy, 0y, dy,
— = |ox | = | oy ax,’ """ o,
ox : :
Yy Yy 0¥y Y,
| ox | ax, ’ ox, " ax,

ESLTR


https://www.bilibili.com/video/BV1eZ4y1w7PY?p=1&vd_source=ed04dacb9e3f8845a9f0fa7b8130e4f1&t=555.744754

FEI W

r P
y a X Ax x’A x e R", ye R™. d_y c R™xn
X

)y a, a and A are not functions of x
O

Jx 0 and I are matrices

y au Au u+v

ady du du du N av
ox ox ox Jx  ox

3. input 2FE%,

[fl(X)] [ z11 + T12 + T21 + T22 + 31 + 32 -l
f3x1(X) = | fo(X)| = | 211+ 212 + 221 + 22 + 31 + 32 + TuT12
[f3(X)J [2x11 +z12 + z21 + z22 + 31 + 32 + I11I12J

FREZER function &2—1 . AMARKEFE F R
: F 2HETD f ARK— o

1. input M=,
fu(z)  fia(z)

F3x2($): [le(m) f22(30)
fa(z)  fa(z)

z2+1 22241
3 +1 228 +1

z+1 2m+2:|

2.input @— T MEE, R function Y = . A INEFHE 2 KRR,

f11 (w) flg(il:) 2%1 + p) + I3 2:131 + 2:132 + T3
F3><2(2l!) = f21 (GZ!) ng(?I!) = 2151 + 2£B2 + I3 Iy —+ 2(62 + T3
f31 (a:) f32(a:) 2{81 + Iy + 2123 1 + 2$2 + 2$3

3. input =3B,

Mm(X)  fra(X)
F3.5(X) = | fu(X) fn(X)
fa1(X)  fa(X)
Ty + T2+ T+ T2+ T3+ T3 2211 + T2+ Tap + T+ T3 + T2
= |:39311 +T10+To1 +Toz 31+ T2 4T+ T2+ Tor +Too + T3+ $32]
5T11 + T12 + To1 + Toz + 31 + T2 611 +T12 + Tar + T2 + T3 + T2



R %
(- e & 2]

X (m1) X (nk)

i (1,)
9y % i)
fre Yy (1) 3;(13 = (1,n) X (k,n)

Bk Y (m0) % (m,1) —~  (m.n) dy
X

ox
N d
ﬁ"& Y m!) — (ml) ﬂ’ (m.l,n) ¥
o ox X

NF—A BT
f (@1, 22, 23) = @} + 2125 + T3

AILAMGE £ 3% 21, @2, a3 BURSDBIKESE, BD

0
oy~
0
8_mf2=$1+x3
of

6:33 =T

HRERSHE—HFRY, AEHE function FMET f DA ETHOETTRETRES, AAIERTEE

of
of) | 221 + 24
s _&% =|T1+z3
3x1 _g 2
WRTDARER 1T = E
of(z) af of of
ol | = |:8_$1’ By Des | 221 + 22,21 + x3, 2]

Lk.n)

. FERERRME.

HOEEIERD, FEiEREREETT X #HTHEE, BN EENS T ENTRERRTRES, ERM/EMNEETE 1%,

af(X
Dxf(X) — 8‘X(T )
mxn
T wh L
of of af
1, Oxyy Dy
?Qz% -EZZL . % nxm



o BRI, 2R function FE m I f (IF8), ZEXHFE n TR, Bs, 81T f NEXPNEITTRETRESE, BNRET
£ mxn NMER,

1.6.3 FER RS E

o BYERWRSEARNES, KTHEERSNEE, EREMEXN KRSLEROE—FHFARDR
NF2.2 (FAMAE, nputthh@E) FWIER, HERSERERMEHRAR, Gy, — O

1. 9FmF. MESFRY AR, 2827 E L (REHDN)

af,  of,  of
Ofra(z) ['ﬁ Yo 'ﬁ]
2x3

8$BT 0f, 0f) Ofy
3x1 'Wl _Wz '(‘Irg

2. 78/F, MESERAEX, pF2TE B

o on

T 6(1:1 (9(1}1

0f20®) _lopn op

Ox 3.1 | Oz Ozs
df1

l o2
Ozs O3 3%2

RS R, HTEMETUBERZ T EEMAR, ELSEEFARSTUREELANES T REHTRS, REHBM—
HEFRSLER.

BIZIH F #9%EP%, input NAEFERS, F FEIEGTTE f(NE8) KEFEYN—THIE (BKEERLIRASZ) , FUET f
(BEZ7 [(WE)) KSENFRZ TEF=HTZIX, BHETEEF HZT f AK, FUFRSEAFRZT [ KRSLE
REGPIAETZIK.

SHFRE £ Fl input REFHEEIER DLW FEFR:

SRR EIE W
Y- <) o) %6 P%

N (1,) X (nl) X (nk)
» dy
9y By (1) —  (k,n)
e B B e (1 X
ay ay _
=] Y (m1) — (m,1) —  (m.n) dy
B (m,1 pe

dx X

y =)L Y (mD ﬂ (m, 1) ﬂ (m,l,n) i\:
dx ox X

1.6.4 QRA



00:00 Q&A

1.7 B3RS
1.7 = HEEM
00:00 B k&

1. trEHEzUiEN

oy _ oy ou
8xr ~ Ou Oz

2. thRRmE
FELIEHRHOIZN
FE=1ER5 5T -

1.y NinE, xNEE
2. yIHTE, xAHEFE
3.y. xNWiEHE

EESETEN W

- AREEETEN
dy _ dy du
y=f), u=gx =5
- IRRImE
dy 0y ou dy _dy du dy 0y du
ox  ou 0x X  ou 0x X  ou 0x

(I,n) (1,) (1,n) (I,n) (L.k) (k,n) (m,n), (m, k) (k,n)

HE ARG

01:30 FERENR B

1. HRENEERS

| BEWZEESFHRE, AEXEE


https://www.bilibili.com/video/BV1eZ4y1w7PY?p=2&vd_source=ed04dacb9e3f8845a9f0fa7b8130e4f1&t=0
https://www.bilibili.com/video/BV1KA411N7Px/?spm_id_from=333.999.0.0&vd_source=ed04dacb9e3f8845a9f0fa7b8130e4f1&t=0.804282
https://www.bilibili.com/video/BV1KA411N7Px/?spm_id_from=333.999.0.0&vd_source=ed04dacb9e3f8845a9f0fa7b8130e4f1&t=90.557442

BF 1 u _ oy
Jox  ou dx

{EJ:'(!]\'Q x,weR" yeR
2= ((x.w)-y)’

oz 9z _0z0bda
tE ﬁ ow  0b da ow
_ 0b* da—y o(x, W)
T ob da  ow
a=(x,w) =2b']'XT
DRk b=a-y

=2((x,w) —y)x"

2. B REERENIER

| XEmxnfIFERE,w AN [0 E, yImAEE; z3IXw-y L2 norm, WitnE; ILFESHI—AE—E;

BIF 2 uN _9%
Jx  ou Jx
1E§iﬁ x e [Rm)(n, w e RH, y e R’"
z=|IXw - y]?
; dz _ 0z ob oa
. — ow  db oa ow
HE  ow _ |Ib]? da—y OXw
~ ob  oda ow
; = Xw =2b" xIx X
=a-y 8 T
va). 1] =2(Xw-y) X

Note: HFEHENEZNELEERE
1.7.2 Bk S

04:20 Bk

<

, FRIHTHIAKRSEREAEN, FHHNFEEEHRS


https://www.bilibili.com/video/BV1KA411N7Px/?spm_id_from=333.999.0.0&vd_source=ed04dacb9e3f8845a9f0fa7b8130e4f1&t=260.022891

BEIRF

» BERSTE— T RAEIEEE LT
- e8I T
+ TSRS
In{1) D[4 x?+x? 43, x]

ouft)= 2 x +12 x?

- WERXRF

df (x) _ Iim.,f(x + h) = f(x)
dx h=0 h

B HTE—TRHEEEELNSH. ERIIT:

¢ FEXRE

o HEXS
05:11 BEIRE
—. $8

o BRBOBRAIRET
o BHBERTRER—70HE

TEE KR EESMEANTRAKSERE:


https://www.bilibili.com/video/BV1KA411N7Px/?spm_id_from=333.999.0.0&vd_source=ed04dacb9e3f8845a9f0fa7b8130e4f1&t=311.502117

TEE //

BRSO RAIRIET
- BHBRTH— N ERE

y

g0
2 b=a-y
z=({x,w)—y) =)
a=(x,w)
.\'
w X

. HEEEMMEEL R

o BRMNE
AILAPBRE N SEEX 2N 0 1E
Tensorflow/Theano/MXNet
mxnet
a = sym var

b sym var
C a b

o RIVIE
REIHTBERITEICR TR

Pytorch/MXNet

mxnet autograd nd

autograd record

a nd ones
b nd ones



https://www.bilibili.com/video/BV1KA411N7Px/?spm_id_from=333.999.0.0&vd_source=ed04dacb9e3f8845a9f0fa7b8130e4f1&t=459.600597

SRS M FHIE T W

* fiﬁﬁiimu: ay _ dy du, duy
ox du, Ou,_,  Ou, Ox

dy _dy [ ou, Ouy du,
- IEERTT e ou,, ( ('"(du, ox )))

d“u -1

- REAFRR. Xk AEE

dy (((3 du,, ) ) 0::2) du,
ox ou, ou,_, ) ) ouy ) ox

o HETUEN:

ay o 3y 8U" 8u2 611,1
Oz Oun Oun—1 ~ Oui Oz

1. E@ZER

Oy _ Oy ( Ouy [ (Bus ouy
8~ Ou, \ Ou, g Ou, Oz

2. REER (REfEi#Eback propagation)

ay o 3y Bun auz 3“1
oz ((((Mn Oun-1 ) )TM)W
REZERITELE

09:01x=[EfEiH


https://www.bilibili.com/video/BV1KA411N7Px/?spm_id_from=333.999.0.0&vd_source=ed04dacb9e3f8845a9f0fa7b8130e4f1&t=541.17702

LE[) R
z=b?
b=a-y
a=(x,w)
y
w X : 0z
ow
S
REIEREMIFE: BRMAELE, FEFEPEZR
REZRREIE: BIET, AIXEFRTFELE (EPEIXEIw)




RERRCDE

- FIEITEE

* B

- R
+ EFRTRERIR
1E (7]

1. REZFER

m-l

(-

#l =, @ﬁgt:

MAER 7 BT

2 7

o WEEZRE: O(n)neRIEFH

o EEIERMR@EIRMZED

© RAEFEERE: O(n)

o TFHEIERETEFAERIFEILER

lmi

- =
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BRE )

A

- TEERE: O(n), n EBRIEFFITEX
« 8% IERA G RBIFHT RN
- AFERE:O(n), RAREFMEERNFIERIEILER
» IRIEMRTANIEL
- O(n) HBREREAXRITE—TZRENHE
O1) NFERE

2. IE@ER
| B RITE— T BB FEEIGNE T mid—iE

o NEEZRE: O(n)
. WEERE: 01)

1.7.3 {13585

1. 3¢ *FIEEXKS

torch
x = torch arange

tensor

2. ZHEE

X requires_grad_
X grad

y torch dot x x
y

tensor grad_fn=<DotBackwardo

3. BT RAREEERRECKESNITE y XT = 8T 9ENHE


https://www.bilibili.com/video/BV1KA411N7Px?p=2&vd_source=ed04dacb9e3f8845a9f0fa7b8130e4f1&t=3.989115

y backward
X grad

tensor

Cogll

X grad <
tensor

ERINBIRT, PyTorcheRMEE, HNFEFMRZAIE:

X grad zero_

Yy X
y backward
X grad

Result:

tensor(
X grad zero_
y=X*X

LRESABRAGEN y 2—TAE, WY« RSFANWE—T o BERAEREZIFEN MR EMOERE, MIitEH
ERFTHARRTENRSHR M, OTF:

y backward
X grad

tensor

5. BEENBEBMNINCROTEEZ . 0
ERATRTHHENEN— LS HEERE

X grad zero_
Yy = X*¥X
u = y detach
Z = U¥X

z backward
X grad u

Results:

tensor

6. $ZHIR.



https://www.bilibili.com/video/BV1KA411N7Px?p=2&vd_source=ed04dacb9e3f8845a9f0fa7b8130e4f1&t=233.447083
https://www.bilibili.com/video/BV1KA411N7Px?p=2&vd_source=ed04dacb9e3f8845a9f0fa7b8130e4f1&t=326.337774

EMEMZ R EEFERTPythonizHliA, MATTMHTESINZENHRE, XBERIMENNE, RANEREFMEBET
BrTEE, BXITERPTREEREMRTINI

a torch randn size requires_grad
d f a
d backward

a grad

Results:

tensor

1.7.3 Q&A

: ppt ERFAENEX ST ERNEESS?

BRAFBIZEFR L EEF LK EE/Mpython KigEITE_LAIZS, THRTA
BAER RN IEF L IE B K-SFEAIKE, FTIEBERSHIZRA S LB E

Q2: FEERHREOHE—EG?
| Z=Zrmsg—E BakSMRHTREMTN, EXEmEEEEEH

Q3: At APyTorchREARRREE

| @EFtEAns; sEn—sgit

Q4: I AREFIP—RUIRERS NS EEREERS

| loss —fZE8EbnE

05 : Bt 4A3KEX. gradfiZEZbackward

| WHETFEREFFEITERE, ETE#EIAIMRA, BIATRITTE

Q6 : pytorchaimxnetiEZRi%it L AT IASTIM R EAIRFZ

| 7w


https://www.bilibili.com/video/BV1KA411N7Px?p=3&vd_source=ed04dacb9e3f8845a9f0fa7b8130e4f1&t=0

