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Abstract In recent years, the rapid advances in large language models have expanded
the impact of artificial intelligence (AI) on human society to an unprecedented extent. This
article will discuss my preliminary insights into the Al revolution brought about by large
language models from two physics-related perspectives—information and time scales. I will
first review the basic principles and recent developments of large language models, and then
discuss their significance from the perspective of information dynamics and complexity. Based
on the comparison between Al models and the human cognitive system, I will explore the next
direction for Al, as well as the exploration and development of Al agents.
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HAFRE R, ArlRREERE T ARNERE
RALEMBIE R B XA AE 7 HEE
SRR AERERIERHE A IS s, XLk
NZREEE LT — SR p (v [x), k2
mERMAx, AL RERIA K, MRS
KB SRIRIE BT HIAE 55 i RAEALX MR
oA . XHEE SCITE B R L E AR
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1. Zero-order approximation (symbols independent and equiprobable).

XFOML RXKHRJFFJUJ ZLPWCFWKCYJ FFIEYVKCQSGHYD QPAAMKBZAACIBZL-
HIQD.

2. First-order approximation (symbols independent but with frequencies of English text).

OCRO HLI RGWR NMIELWIS EU LL NBNESEBYA TH EEI ALHENHTTPA OOBTTVA
NAH BRL.

3. Second-order approximation (digram structure as in English).

ON [E ANTSOUTINYS ARE T INCTORE ST BE S DEAMY ACHIN D ILONASIVE TU-
COOWE AT TEASONARE FUSO TIZIN ANDY TOBE SEACE CTISBE.

4. Third-order approximation (trigram structure as in English).

IN NO IST LAT WHEY CRATICT FROURE BIRS GROCID PONDENOME OF DEMONS-
TURES OF THE REPTAGIN IS REGOACTIONA OF CRE.

5. First-order word approximation. Rather than continue with tetragram, ... , n-gram structure it is easier
and better to jump at this point to word units. Here words are chosen independently but with their
appropriate frequencies.

REPRESENTING AND SPEEDILY IS AN GOOD APT OR COME CAN DIFFERENT NAT-
URAL HERE HE THE A IN CAME THE TO OF TO EXPERT GRAY COME TO FURNISHES
THE LINE MESSAGE HAD BE THESE.

6. Second-order word approximation. The word transition probabilities are correct but no further struc-
ture is included.

THE HEAD AND IN FRONTAL ATTACK ON AN ENGLISH WRITER THAT THE CHAR-
ACTER OF THIS POINT IS THEREFORE ANOTHER METHOD FOR THE LETTERS THAT
THE TIME OF WHO EVER TOLD THE PROBLEM FOR AN UNEXPECTED.
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LK, L TR I 2R R R o
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7\Ell::|fj_: E I‘ET] ,H: E,'J , %_ |}/—R J: %U” é/ﬁfi Hj ﬁtﬂﬂ 0-shot CoT 0-shot CoT 0-shot CoT 0-shot CoT 0-shot CoT
oy > p st 95.0% 92.3% 88.9% 92.0% 571% 94.4% 86.5%
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l HuERA Py
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GE2HI X oy ke — A PLBCHLIG B9 oy i, LS i
BRI UG, FTiE RS2 M T ML BB L4
XA R )R b () 4G 2

AB R — T N AFLENEARF RS,
AR b A DR A B BAT N XA Y TR A RE AL A0
SR NRERS AR 2 e S rh iR pe [T, T SR Y 2
Tk A IR R A AR 22 ARl iR ROBE ERYBLA
AR B — A T B R S, e
AT AR AT T B A, AP 2008 X b
IR TE ARG VARG 20 T T, "k
HEF AR P BE R ST b Bl 5 5, R B A I TR RO
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RIR o XA A S B SRR R A A
(power law): 24 SCIPRBE 3 IbF (A] ) A AR 808,
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—MIES B E R WA, IR R E LT
Un, XFEAS A IERLERI TIES e AR
MRV E 2 BRI IR A E AL, HEAT
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AR A R EER A RN G R ge, Wt A58 1
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