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HEAME: New Skills of Matrix Computation
AR AT A

WE:

The talk starts at an isospectral transformation: reducing the
almost—nonnegative matrix to a transition probability matrix. It is an
essential tool now in the study of economy. For leveling the elements of
matrix or its maximal eigenvector, the symmetrizing and the first/second
quasi-symmetrizing techniques are introduced for computing the maximal
eigenpair. For large scale matrix, a mixed algorithm of three classical
algorithms is shortly introduced. A specific coupling technique for
computing the maximal eigenpair for tridiagonal matrix is also discussed,
in which case, the algorithm is O(N). Finally, as an extension of the above
idea, especially for real spectrum, the new topic on Hermitizable matrix
is presented, including criteria and typical applications. This leads to
the new framework, new spectral theory, and new algorithm of quantum
mechanics (QM). The file in presentation is in English, but the talk is
in Chinese.

wEAEN:

RAEHRE, YERFRM R EXMFIRIELE, XEHF 2 Fellow.
LTREFARMAEEHFERARSI R, EXARFTEE2FFHRMKX. KM
HESLAUFEFER aRFTNREFF . ZENFME R EHRITBHHAR,
KR F RGNS —REEETHE, ZRET TRETE WXL AR RET
B4 Hardy B A FX AN #E L A EANEXARENRRE, BE T AR
REBER, RETRER; RFAXLRES, EHTHERATFET — K7
FAR mAEMNEFER MBI AL T R LY RILE, rT LB E,
FHEESHF A E —EERARA, k7R CRAER LR T R RARANE
B AT BT HER R E— RN, BRI ZEMA; SRR
HAME B RO s F A, BT BRI ENAZER; A5F, B
MEHERFT AR
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FAHE: AR B AR S
EHH AR A

HE:
K NEFE RN G A TR S GBS BANE S B,
EEFEEFNBEKERACF BN, TERE LN —FEEEEBRNLEN, £
DAAR 38 R e p o 15 R Fr e i B R O\ ST I L T B R L U R B K
BENFAEAEENEANE T KB AREFENFHER LN FHET
MEMER REKE T &, BT HFREL2HE7E B EE, ERKEE. LASSO
BT, L2 -Lq #E&fr L2 -L1 -LTV A& %, F|H 1 B AR A 5 # 2K A
KHATEMN, Lk, ENEAGSERS TR AT LEKE L,

W/EATAN:

THE, LEXRBAFEFHFFREHE, BLE£FH. TEZNEFHEN
BTy B At P A0 BT VS M BT 2 T AR, BARBF %8 77 19 2 A B & 4 3R A B 4 1 R K
FRE (BN _FEAH WEktitE e, MAERARMEERE L, #iH
FTERARERCE KB ESHAEE LM T RAWFER/ Ko 5% KT %
BHEM S, A KR4 B =07 7 AR . SRR 2RI F R . e R
e ILIE AR T AN KE T AT EWE L RE, HEKERELNZTY
Numerische Mathematik, SIAM Journal on Matrix Analysis and Applications,
Numerical Linear Algebra with Applications, IMA Journal of Numerical
Analysis EREZBEA AWML, GF 4 B XHIFEA ESI
B W B8 . B E B FF T4 Numerical Linear Algebra with Application, 10P
SciNotes %%, Y FEHSF AT FR oA THRF TV ERCFHESE,

R4 E: Machine Learning in Banach Spaces:

A Black-box or White—-box Method?

S A U A
HE:

In this talk, we present a new way to study the theory of regularized
learning for generalized data in Banach spaces including representer
theorems and convergence theorems. Specially, we combine the data—driven
and model—-driven methods to study the new algorithms and theorems of the
regularized learning. Usually the data—-driven and model-driven methods
are used to analyze the black—box and white—box models, respectively. With
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the same thought of the Tai Chi diagram, we use the discrete information
of the black-box and white-box local models to construct the global
approximate solutions by the algorithms of the regularized learning. Our
original ideas are inspired by the eastern philosophy such as the golden
mean. The work of the regularized learning here provides another road to
investigate the algorithms of machine learning including

B the interpretability in approximation theory,

B the nonconvexity and nonsmoothness in optimization theory,

B the generalization and overfitting in probability theory.
Moreover, based on the theory of the regularized learning, we will
construct the hybrid algorithms combining support vector machines,
artificial neural networks, and decision trees for our current research
projects of the big data analytics in education and medicine.

WEABN:

HRAEEFREAFBFRFFRNBEEZAELER R, —HENEZREK
BN FENBERRENART. THREXEFAEE T AF (Illinois
Institute of Technology) 182 ] #f & i 4% B 438 i1 77 % £ K Gregory E.
Fasshauer ##%, WL+ 2 W 52| % EF#H A¥ (Syracuse University) HitH
BEEREFRAEBZREFELEARTE, ZEXAEFRESEREABE LT XEGE
FHEBEMRIZHZET A AR THRXARZF T _HEREINEERALT T
HIHXFEFALTENG S, HEAR AR FELELATEM FEEREA
HATETE A FTA T HEEENAR T B2 B0 EEENEF S 5HE
AATERR A, R ZEERRYE T B RAEARREA—FGINEF 7T
W, X 122 Wi L (Generalized Mercer Kernels and Reproducing Kernel
Banach Spaces) £ k& T #E# ¥ ¥4 FE AT (Memoirs of the American
Mathematical Society), ZHFIGEMAFE—BXE, FEZHTNLEWNER
RTNEFINR, WREATEHF I EEF A REZH T X RAK . T3
BEEFREAFKRLT “NEFIERAUTEELZRE", RAFENIER
FEUER, TREEUNEFI TENBFER A ETERTER, ARXBECE
BR®., mAEAER. IHFETEN. ATHERE, HE S REMEERENE
B, ABHEARARBRRERA THEMET AHELI> T, EESEH TR AFH
BHFME AEMAFRIERNANTRIRAMR, TRXER EH MR~ HRW
BE A E TR B,
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