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0.1 Mathematical Sciences
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B4R A Mathematics Subject Classification (MSC) 48 BIMERl, JLrh b5 AR RO H M0 % H
fi:

e 15: Linear and multilinear algebra;

e 34: Ordinary differential equations;

e 35: Partial differential equations;

e 42: Fourier analysis;

e 60: Probability theory;

e 62: Statistics;

e 65: Numerical analysis;

e 68: Computer science;

e 74: Mechanics of deformable solids;

e 76: Fluid mechanics;

e 90: Operations research;

e 93: Systems theory and control,
B bR ) MSC 65 ZBUA T, AL THE RS, Bt R0, FRE: RECANAREUE R IR CHZZIEAL . %
B Ao L Qs PSRk B¥CY, BOATR EAETHEAL SR, TR B AR R S AR A
A S AMEARBOT LIRSS =R EIR S5 &

NLA = linear-algebra structure + numerical analysis + computer implementation. (0.1)
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0.2 The Art of NLA
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o Sparse structure: FBUHMERFAAEIEEIC, A SpMV. BBt = A oK ff Bl i 20 fid et e TE RO T 5

e Data movement: ZZf7. EAF. GPU LAFFINT i8] WX 25 A ARl 08 SRR s Hk N & 5ds & H b 14
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e Perturbation bounds: FEALHIARZE. & Nz AN FFKR.
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0.3 Mind Map for NLA
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1. Introduction and Applications
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Ax = b, linear systems,

min, |Az — b|2, least squares, 08)
Ax = Az, eigenvalue problems, '
A=UXVEH, PCA/SVD.
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2. Fundamentals of Linear Algebra
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3. Matrix Computations
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4. Direct Methods
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5. Iterative Methods
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6. Least Squares
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7. Krylov Subspace Methods
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8. Eigenvalue Methods

AP AR RVES RAE. QR B, XTFRERE(E SR SVD k. TikE SR U B R EE, i R vk A
T BARMHEEEE; QR B IE A AL A HE i Schur TE3; SR HR ] R0 Se 2940 9 = 0t f e, FAd A
QR. 4r. 4rIAEL MRRR; SVD I8 Je XUt Ak, TSR OU £ 5 1 23 08

FFIEAE 26 A PE S R U AR AR PE A 0 T o IR MU B LA AR v IR SR ) B, 1T A L AR e B o B e
1B, FURFAE [y B A ST AT R s P RURK

Bz mp =%+ 4
ST L 1 = 46 2L

1. 43f#: LU. QR. Schur. SVD FURFAE 73 A0 I 0] @A Ak Sl 465 1) B ] BR ) 5 1)
2. B /. Krylov HiEM Rayleigh—Ritz 8 &4 a) 8 FR il 2% 4E T 23 8] 5

3. ZBWR: FEHILEM. C6. GMRES. Chebyshev M FNFEVEHS A R Nk 2 R, p,, VEFH THERE. FREELR
#=,

URFESA ST I AN )\ VR ITAL S350 5, T R BB AR = 2 B2 URRR . K. RENEZ MM AR o

Q Tip

AWER: RETELMN AR S SR, Bk 2S5k

0.4 Education with Al
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0.5 AT is Powerful, Yet “I” Decide
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0. 6 Human Comprehension as a Gatekeeper

Al FIHZMITESE T4 R, NEFEMMXEE R, A, A Iex M si. RHATE sk, 12
X7 “BSURiEL” 5 “ N AR I AT XWAE R
Stephen Wolfram (2024) fEWTH S| FHI “Can Al Solve Science?” HiEH!:

“Without such interpretive landmarks, we merely have a black-box computation, not assimilable

human knowledge. ”
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Terence Tao (2026) KL 5] 342

“..- a verified proof of a major result that no human understands well enough to explain... The

bottleneck shifts from generating proofs to human understanding.”
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T HIAT| H Springer—Nature Al Publishing Policy (2025) :

“Human accountability is non—transferable... Authors must be able to understand, verify and

take responsibility for all content.”
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0.7 The Future of Knowledge

ARGHE “NTFEB RN AREE” B3] AT A0S, Linus Torvalds (2026 FUIH 5] 3CA2:

“It is not acceptable to merge code that passes tests but cannot be understood ... by human

maintainers. ”
Uncle Bob Martin (2026) Ui 5] A

“We do not need to read every line of implementation code generated by Al agents ... Humans own

”»

specifications, architecture, test definitions.
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1. Specification: HIBHEC I, FERESEH . REEH bR PERE HARAISOVE I RIAT A

2. Architecture: BiEHHE A KRS, WG REZ XKLL CPU/GPU/ 271 jil 7t

3. Invariants: 5 SCHLABURSFAIIERT, BIRUNARIE. sPAETE. IEAS PRS2 X

4. Tests: [FI7EH CAMAIRE, BUDF. HERA . FAT —BEAERE R,

5. Evidence: fRfFFkE. JGwezE. £ 5L v B L B AN AT S FU A

6. Human decision: HI ANKWHESE M ELSCR&IF. KA TRA45E .
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0.9 Grades

WFER St Exercises. Homework 1 Final —3#4r#Hk:
G = 0.20E + 0.30H + 0.50F, (0.14)
Hr E. H. F 53305 PR R LA R 12 St
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0.10 Contact Me
PRI 5 77 20K
e Office hours: By appointment;

e Email: zhangcs@lsec.cc.ac.cn;

o Homepage: https://lsec.cc.ac.cn/ zhanges.
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