 SHAKIL MAHMUD * RESEARCH MONOGRAPH
Shakil Mahmud ¢ Research Monograph

SHAKIL MAHMUD EDITORIAL & RESEARCH MONOGRAPHS

N/
0‘0

olaw Jfavrers 2foars

MBI (AT QUBINIBT 3 RIS FNALAIT AMBIIABI (S TIONIS2L
STCRIETA, @12 XIobleT, IBETAI, (S5 3, QIABNAD, GISTHINIT 972
&2 [rsi@d SNy 20 (ST NIBIT |

SHAKIL MAHMUD

NQID 3 (TP

SHAKIL MAHMUD EDITORIAL & RESEARCH SERIES

shakilmahmud.com « &2 SeFfeTo FeFAT « BT 3 FIFIFT « 2020 Page 1 of 50




%E@% SHAKIL MAHMUD * RESEARCH MONOGRAPH
QY FHN 3102

Flaw Jiawea efoz

SIS CTFIIE QCBINIG] @ FEIATCT FITFT TGAGT (VTP TIGNIG TR, &2 AT, BT, [& g,
SHICTHCAD, GISTRINIST G7¢ GfSran? [Fo/0as SNy 20 YT N5 |

LIBRARY & CATALOGING-IN-PUBLICATION DATA

Title: $faw Iawer 2foant

Author: Shakil Mahmud

Series: Shakil Mahmud Editorial & Research Series (Monograph Collection)
Subjects: Science -- History -- Philosophy -- Mathematics -- Civilization
Published: Dhaka & Singapore, 2026

Format: Digital Monograph Offprint (PDF) - Complete 20-Part Collected Edition
Permanent URI: https://shakilmahmud.com/series/ai-history/

EBIRS ARCB=A:
Mahmud, Shakil. (2026). $f@¥ gfawer 2ez: The Complete 20-Part Collected Monograph. Shakil Mahmud Research Series.
https://shakilmahmud.com/series/ai-history/

Open Scholarly Access: This collected monograph is published under Open Scholarly Access for personal study, academic
citation, university pedagogy, and non-commercial research.

© 2026 Shakil Mahmud. All rights reserved. Typeset and published at Dhaka and Singapore.

shakilmahmud.com « £feY STeFfoTe STeFA « BIFT 3 F157Tefd « 2020 Page 2 of 50



fax W 3feais SHAKIL MAHMUD * RESEARCH VIONOGRAPH

Shakil Mahmud ¢ Research Monograph

o fgs st

oiSl: WITTE 9RIge HAA

B gror TifEs WGB! @ AEdfred wege et (I s R RGN (oI, $5¢L-a THATY ATH,

INCG, A BN, FIFCLTATH 2R, O FACSIGH (B SHE, SeTFICsN Qo= Ko, FrRreamies sifEsies
GR FYFF SHTAN qUers 8 dierarz-a3 Fue—Fhaw Jfawer 2oz 2@ s ool ¢ herie wE FEEE 93 I
RIS | 1 408 e @2 Siamel Neias M7 Sfawel (At el Jorteslonesr afeyre arar afs ofes, sifafes @ nrfa
SRS TR RTawe S |

G2 RIS FICGTE S5 (I O5 GBI 7, IR BRI 2191 RFMHITF A5 ST STy 1 | eifefb oifimam uF @36 Lorewia)
[ FFHF T RO Free ARES TR, B G4 Faforeed s T 20 |

— Shakil Mahmud
Dhaka & Singapore, 2026

shakilmahmud.com « £feY STeFfoTe STeFA « BIFT 3 F157Tefd « 2020 Page 3 of 50



gy g

ool

AW stdin: AT 3 AFy Lot

q9

q9 2

qdY v

qg 8

qg ¢

S T — B ACBIB1, AT 6T 4R AZRCoE FeTen W eHsa
IfgE 5 — A5 SCHINIG], FCHI FeT O3 SRS FAFAT TG EHFAGT

AeeIsTeld AN erers — e Bwiw JarRfE, eaiha e exwe a3 §Riea Temw T

NI NS Qore — T @I Farla, ReAICHT S @easy Ga¢ G ey 7

SIS STTS — TIFFAF-95 (NS, T G2 FeIF 93g TUF ©F
HZIICAGE SIS — NFFLB-(H5 [ Ge, TIN5 GINICT G 4% O ©F

7 & foml s 2ia? s (635, SRR (o1 @3k (1fS areteoi ansife
T3 [ 6@ 0 2N07? G (59, NHA (o1 933 (@ Frererd anolfe

55 T THASY AT — G IFHI, NS A% @23 9 Tgw [eaica oy
SHCY T ST — @ AR, S W& 932 G5 To [eara ey

fgStg stdtn: oMy Foiig

q8 Y

qgq

dS v

q9 5

49 do

IR a2 @ BERH Mha Fofgar — i Refifers ¢ emias e serer
&SI G2 @ RERFDE b TG — efers RSRfRT @ (GaIe a-eeTy SeTe

ARG @ FLCASRIHR @A “ferss — FF @ICeayo 9ae S g
ARG & ST LT "Gl — FE GGG 72 [ G5

ST Q1B M — RRIF-ANAICES AT, GH SN e G S o
AT GATZ AS — [AE-ITACHT AT, GHSET TP ¢ ST [T

TS {29 @ awolS BN — CFCANRIEN, (Tgle €2 M3
T 28 GFHAG STIBT — (PECANTAIG, (GG 93¢ 2

2L ATTTR &g @ o @3 e — &7 WHTT 91w 8 $55a AT WSS &
ALY ST S G [N GNZ ANS — [ (VAT ST 8 55 b9 FNeTd SBAF &7

goig sdtw: wgfs [T 8 R

49 5

4 02

4G S

49 58

49 da

STCIIOIR RCHIR 8 HIFCRAAICT — FCerals, Bo= @ PR Rge
SCIPIIG] [[FTGIZ 8 PN — FCqezl5, RG 3 [AHfTfo e

FIfE 4R 8 FACSITE T (THSTF — NeFIFG, @HIG-¢ @g T @I
B 518 G P 1T (WOSFIE — [GBANG, (TAI5-¢ 9% FI TR

sifmzanfae woirea @ AR-Frafe 3ot — e’ coga Ciffe @< I G
ARTAAE FAST @ FNI-TFITPE o — A (ST (A 43¢ FICAT [GF

fifere alsreaRBE — S2Raw 5ol g, FON fSQmavTeNE Q3R FIAACST AT (5559)
foiferasT e IBIR — ST S5t g, F5F Suaagmans 932 FTARTST IR (5559)

LATHIR 2058 — ICTGG, ST G ot ik Revgpraer
FAEIFN 2058 — NGB, SHTHAG {73 [&91 &f¢ [rspraer

55 stfim: ANHAN It 3 SR itz

4G d>Y

TRIBTCHINOTD Rz — BoNISS, SETHICsN, BleT wa «=2 (ol CLeTia Qforf™ia e (205v)

shakilmahmud.com « £feY STeFfoTe STeFA « BIFT 3 F157Tefd « 2020

SHAKIL MAHMUD * RESEARCH MONOGRAPH

928 =1t

1,134 ==t

871 *=

350 *=1

506 ==

412 ==

404 %11

378 ==

483 =1

510 ==

463 ==

469 =11

558 =11

541 =11

636 ==

Page 4 of 50



faw gfvata 3fSerst

49 da

49 >v

49 d»

4 20

BT 427 — (SN, SeTpIcal, Blef 0q G3¢ (3] (a7 Lozl e (2050)

SHICHTI 367 & 3 G @ Frorawicas siEorey
EICGT BT & 5T NG @ Greveranicad Sifgsres

FIOCTHI e 8 (FfiL TG
FECGH N @ (B0 Ja

(TItaioe RewRe, Taasassas © Hwew-« etk
(GBS [P, TAGT93649F @ [FroBw-3 [Ferfe

afrens oI © FoFRrscesr ofare
fSTenZ Ao1@ @ FAREZHIATSTIT SIS

shakilmahmud.com « 2% SIS TFAT « BT 3 7SR « 2030

SHAKIL MAHMUD * RESEARCH MONOGRAPH
Shakil Mahmud ¢ Research Monograph

492 =1

459 *=1

419 ==

471 %=1

Page 5 of 50



%%gﬁ%i@% SHAKIL MAHMUD * RESEARCH MONOGRAPH
G 3 3142192

TS N — SATBIN SCBINIG, AT &7 G2 ABANCG FIISPEA
G efata

I WA — BN QNG I T 972 FIEIIAETT BIAGENT Ao NAG

ST REFT

PART 01 - MECHANICAL MIND IN ANTIQUITY & ENLIGHTENMENT Shakil Mahmud Editorial « Al-101

The Mechanical Mind: From Antiquity’s Automata to Leibniz's Calculus Ratiocinator

Hero of Alexandria (1st c.), Ramon Llull (1305) & Gottfried Wilhelm Leibniz (1666)

The Mechanical Automaton & Combinatorial Art Leibniz: Characteristica Universalis (1666)
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PART 02 « MATHEMATICAL DAWN OF COMPUTABILITY Shakil Mahmud Editorial « Al-101

The Bounds of Thought: Turing Machines, Hilbert's Decision Problem & Undecidability

David Hilbert (1928), Kurt Gédel (1931) & Alan Mathison Turing (1936)

The Universal Turing Machine & The Halting Problem Proof

Infinite Discrete Memory Tape: Symbols {0, 1, b}

(1] [q_0] 1

A

READ / WRITE HEAD
ransition: 5(q, s) » (q' 5', D)

If H(D, (DY) says "Halts" = D loops forever; if H says "Loops" = D halts = Formal Contradiction.

(M,w) & Hya; <> Undecidable, Lgjg(M) = "M((M))
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a3 FRCAINE] ool T @ AN @I TR WA § AV A NSO TAS | G2 NI BT GTANZGCALICT-AR (S5
SIS 05 TS steieiar 9 Smfomss Qs s qeawg | Sysifams o w79 snfafess sres Nefer a1 5787 77 |

iR @@ wifiwia feet o goret Sorma | e fofv rlicaleeae (@ weae Ifes st 71, aa Jfame snfifess St s | i fof e
FERE @ TRy T g amemiweng IEmEes, ©f @6 56 TeHOsT WFTER MATHS AL ) TS | A M TE 5w @
el I (318 @ AN T (I 50, $7 (312 Mot 2efresiar IR 419t S0 Flaw Mg oy (redl sifgFerd s 7ea |

v
HAZCGH: FZF, #NET (2026) | "NV NS &ene — T ST @RI, ReAICHT Sy Sersy 43¢ GRseas ey 5" | e Javerd 3oz, 4e &/
https.//shakilmahmud.com/bn/the-epic-history-of-artificial-intelligence-part-2-computability-turing-machine-bn/
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FBIRACHAOF QSIS — TIFHEAIE- A5 (NS, TND SN RFIIF 922
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STRIIAAOF HGTG — NS5 [N ST, AN GLANEI RPGE 92 O OF
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PART 03 « CYBERNETICS & THE FIRST ARTIFICIAL NEURON Shakil Mahmud Editorial « Al-101

The Logic of the Nervous System: McCulloch-Pitts Neurons & Wiener's Cybernetic Feedback

Warren McCulloch & Walter Pitts (1943), Norbert Wiener (1948) & Claude Shannon (1948)

The McCulloch-Pitts Logical Neuron (1943) Wiener's Cybernetic Closed-Loop Control (1948)

CONTROLLER
Target r(t) [
U =K-eft)

Yit+1) = 0 (Z wyx(1) — 0;), Feedback: e(f) = r(z) — y(2)
i

o ©: WTGeTIS 557 AR AT (TSI G2 AIID SIVNEI AN @IS G5 A5 oot [Nrga I8

S Regrad af¥ Fretete o i sresRkesin e we Jufee | Remiiane=ions, sifteiin ¢ tailene s Somfa Faew
@ @I SR 71 FRfofes amac @da Gife eifia aFIg fory (M85 73 | 99 IR0 (o FeatTa s sifafss gfess st fiferca
3R WG e Rresiss Sror ST (@08 5680-99 I MEARCAOS T @y Fiaw Feare (pen<ha o feafee |

5. 558\ I PoITHIA| [RYD: SN WHITHES @ GBI (5

s880 A 3femw ffmecrs eresre NEGaPTRieRIGS o WWegas (Warren McCulloch) @3% Sig SISl =g 3991 FffFe sifere
efsermm eebla 355 (Walter Pitts) (TSI @i @S2 AqwelIorg et ST & FfSrIeT FIerpe™T @< 7 QRIS ZICT5 27 17
@if#fef (A Logical Calculus of the Ideas Immanent in Nervous Activity) |

WHFS @ o5 S TR Set-w=-= (All-or-None) tad €97 fofe T | SRl iQRreel e 2 F1=e @ bl i keb
@RERER @ 936 FEFCIT NI AR 4 g eeers sfomy F0d, 0992 W @@ A GHE ~iEF Fsfe =7, wie
(TS TRSGHN 7l FACH fTeai0 F=5)ef frser A |

TIFFAE =2 P15 9 &7 9F Tmee sNfeifess fe @ikms Faee: Caiis Neara 18 Se-Sa-wI Soae Tret JeTa B Ateera e
98 9T | (TS e el e ey () QLB SHFINIE AT () |

L. (TS [Neqtg Nfdfes wertaal

e ¢ by (MCP) wfoe tomapmfae R[Kfemewie am o arpfs fifess see we s & 8w
SIS STRILIN (+1) Hiema 201 5 =1, ©f S B0 48T 3T 10 I AN @ STIeT5 TGt (U S| RS (ST SoAe:

$(t+1) = Theta left( sum_{j} w_{ij} x_j(t) - heta_i ight)
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Theta(z) T ..." style="color:#cc0000"></p> <p>@2A Theta(z) 2 ZfSHET @691 FI#:</p> <p>
Theta(z) = begin{cases} 1 & ext{=f } z ge 0 0 & ext{s™ } z < 0 nd{cases}

&#x27; in math mode at position 26: .95 in {0, 1} @3 Y AE=..." style="color:#cc0000"></p> <p>2755 in {0, 1}
QFANASATBATHOCTITHGj @ 2 | SFG=IG-1515T TS 52 LRCer 3N f&et:</p> <ol> <li><strong>Srees a7 (Excitatory
Synapse):</strong> T (VNI (SIEHEH (Q#TRIS heta,;-a3 Wi @f 1t o ({ij} &gt; 0$) 1</1i> <li><strong>wN"yel<s A==
(Inhibitory Synapse):</strong> T & 201 NS S5 e 39(5 T0g'8 7=1<f e Ao A1 =¥ ({ik} = -infty$) 1</1i> </ol>
<p>a3 e NS Fream e FFAITF 9% FI5H @ LoFHIR TALAMS @I FACE: <Strong>«3 4R Fhaw AR (e e orey
IR (I Afers o6 (AND, OR, NOT) fideeia ¢ofd 41 s1@<</strong> 1</p> <ul> <1i>4& <strong>AND ¢o5</strong> tofi =8
9% 895 (= 1, w_2 = 1)QIUL™N2IeS heta = 2$ e 1</1i> <1i>@SH <strong>OR ¢a16</strong> Co¥ = 42 395 ¥R (T2 heta =
1 e 1</li> <li>@f <strong>NOT (215</strong> Cofa T 3AfRRGE 2 few 1</1i> </ul> <p>TS SIFET A 201, TFFEIE 3
{21551 CriteT (@ N8R (b eE Weys I gerFId 1 SRS A5t (Recurrent Loop) AT, ST SRIFS6 (ST WIS FICS AE—
csfs w03 Ffaw S (Internal Memory) | (Iag (I B (R (&et Ao (o6 @R (e e tofd 41 187, ©f8 [ega< @ o5
&I FACE (T <strong>TAE IT 436 Ffaw e (e g @b F==ef Afer= F1C6 (Turing Complete)</strong> |
A N (T oo 136 Fo AT F21eoE, Bl e sifafsFeng afsf¥e zw 1</p> <h2 class="wp-block-heading">w.
TG B R FZRRCALH G (558b)</h2> <p>TL G @ 155 FSat1a Fuifosgy Afes e et TR, ©27 aNeizog
sifrsfin 7e15 B3 (Norbert Wiener) et SafRca s=ef S esa iais wis<et (e | egrad 1w $341 aifo- @it SN
el FafemT T Mg e, A S12eThd TR i 8 S 91fS SR FACS 20O </p> <p>T317 JITS 2R (T [Ieag sifssia
PR T, W & A A1 o (e, *AE Tessist 9 sioal fge F—afst efdme ya g o wfen snfafss Fosi:
<strong>(&Frere-7 (ot fFer< (Closed-Loop Negative Feedback)</strong> | 558b Tt f&f eipi! S0 S JoRHIR| &
<em>MEIRAGH</em> (Cybernetics: Or Control and Communication in the Animal and the Machine) I</p> <p>&3f5
FRARCABE B0 GCers Ol TSN S=g] (1) SIS, SHEFOATHI(£) FC ol SR G2 0e R (U 5 91 BfB e Cofal
I:</p> <p>$(t) = r(t) &#8211; y(t)

HHT @8 T TRFCe SR OF FCRARCE 7ot (1) = K cdot e(t)$), TS o FHFE *E5 (0 T | OIAK & FHCE T
(I 55 TS 1 STl Q| SIS STy (I T WG AT 27 A1 S SRS Reeasis brasd @ e smftaealfi sifeifs |

8. F© *IT=g 97 ©g (Information Theory)

OB IRE— 558 AA—(IET TRCAGHCGE AW FC *[F[ A FEH G T GFT RSfF TG NG| *5 ST KRAF NI
TBIfgd Soele (ACE AT WA T (- G3R GTF TS S sifaoeaniae sifeoTel gt eifsmiet Ko |

ST ST GG Ao AN O
$(X) = - sum_{x in mathcal{X}} p(x) log_2 p(x)$$

i e S @ EEIE I8—el (7 IR @F, = @S 1 TGEa ©F @Sz s a1 [/E (Bit)-a Sosacaieng | =5=a @3
IR MIARCAGH @ SNNANF Qa3 AT 4 WA NI AT e G e W2 201 ST ©A5ore Reee 1 @G 2 41 |

&. IfS F=ItasT (The Macy Conferences): 3f&gfes w9

558 (ATF S5 AT W& (18 30 AFe =i Wseforaia Arwer= 3SR ST TS I AN 20T AN | I3 ATIA afre Soifgs
P TR G2, G MIFFARE, A1 95, T O (O, FC #[3I GRSzl Aofeab ¥ |

4t fm g Jfagfess Sfoatom amres Revasd NemGHE | S eI (LIt SorgIo Farew fefeTbret S re5IEd B1orey @ wg-afsfHisma
TR SCENIG]; a9 SRR (reites Ffas SRMCHa (e @ENERssn; #5651 Faced eae Jfekml | das_IEs el os
omffee @R GRS NCF TR D (ST FENIF 20T (51T | WL N AR (I S8 AN STel 9361 A— 2IfFers 20el 25 efesmact o
ey e OF SI9d MRS V2R |

v

SIZCHHI: SIZHH, AT (2026) | A LSS — NIFLEB-AG (G, TG G RFGIIF I3 O OF" | Flaaw Jfaverd 3oz, 4a o |
https://shakilmahmud.com/bn/the-epic-history-of-artificial-intelligence-part-3-cybernetics-mcculloch-pitts-bn/
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7 & oRl Fare 2nta? 5z (636, IRCH=N (o «3z @S dreteacae solfe

T & 631 0@ M 5132 68, NG (3V G932 (@1 AlSEeTorq [rifg

ST MREFY

PART 04 « THE TURING TEST & THE IMITATION GAME Shakil Mahmud Editorial « Al-101

Can Machines Think? The Imitation Game, Operational Intelligence & The Lovelace Defense

Alan M. Turing (1950) & Lady Ada Lovelace (1842)

The 1950 Imitation Game Architecture

ISOLATION BARRIER (TELETYPE INTERFACE)

HUMAN INTERROGATOR (JUDGE C)

P (Judge identifies C = Machine) ~ 1(A,B,C)

1
5

58 @eT v BAca s ¢ o NI SRGA (317 GIZSBIZE F15/o] I FI3T (BITBIZ SIS NIV P19V JGNGT YT B!

$5¢0 AETH WCERT N WSS 7+f Tws AR 772@ (Mind)-a @6 &weioag adifie =, I9 e M6 [t s sereifgs
yiEefnss foaow e Mafem: ‘@i uafh on [y F7 &) FR: T7 & b8 F0e 12 WA0R RERMEt 07 @2 SwEm
BRe @3 siEeNoEls w1 w1 0@ RIS @ SR Kot @I AR et | X7 1 “SIeR” Tcesl CAend e ik @X @F
IR @ WHIARIM AAF| SR S0, T Sene Fhaw JaTGI7 FICHTH AT Woi=f: G (555 A w5 BRCE ¢oi |

S. WG CoeTdiyl oA Snaeil fawel

e Sorefa swEfaem @ el wr U Rres o omprs $m | wiwal Frei Ter ke ([@? (GeAR el FroiE Je=? AV AFE! Gl
SCEE NBET (Tog O frrs #A1f F; 5 @Fvem NEER (ol Weg i 1, ©f siE) Refger Ff @wet o ol afefmm, (ifes sisas g
AT BT 5 (L |

e Rod @uirs jii uF AR e fem: ot @ b FFHebR Nred i e o e deeia Fier sifes
(TS I (T OG5 [FFCO2R JATS 1 A& (@i TF SR (FH0 T, 91 (72 I e TRFIF 391 201 2d (ol T=RH(A |

2. W3 3FCH# Coitate it

B forafaam geom @ofb e sEaifer (el (U |3 AR SIS 7 FCARCE | 31 (4T GO 969 () AL AFSANIG () 46 et
T ICSH | 5 03 3971 RO ($) (e 51391 521 FoAFCH NETH SIH AT F2A| 08 QR @RI (58] FACOA (F 9357 WA (F A | T
e ot RO [T 41, BR A 107 [2e] RERAC o3 IO T F47 |

B 9319 S (AT $-97 TR @1 G St fsiea fee:

o CATE A: Ffaw Jfasentom o fEferbe FFesR |
o CUTANIS B: O30 TR W (Far@erssidl) |
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o f3519s C: 935 73T FCF I GF O R W |

o (GRIBIRToR Nt T Y1 & FACS AET—FO] (@20, 7RI (41, Ao, (eN-SIARme agefs 8 wREres 277 | (Rma 4ed F91
53 TfET TFF TS (S| 2FFATS COfd FACS = AT, (TS FCAATAT (e RS (GHCHS N3 ANz [0 2T |

iz stfeifes =18 fafiael wca: e fWATEa FesFem e o I trRvaas (6 @R Fdesia (e *Mie Face 5 27—
$( ext{oRs T fbfers FaCe I } A = ext{w*=}) approx rac{1}{2}$$

—o1 R (e fte 7@ @ T30 TR ek 3fadfeT wivaer e e SR 2CACR |

9. IS NHIH AN 19N G

BfRcTad s560 AR TR e T et S1a St amf+fery | 8 [Reeta S F wfas @ (qeslfae w1 Tote #t, o fofy fre® et
(AT T FABLE R GTF GTF 6 A Aoifed T5002m e

1. wefeifge susife: “bw 27 awg @7 Frer, T 97 (@7 Cofie FAFCE Mo 7 Bk ORI I, 56F bR @36 Faw TEee
I A FACS HACITA—E2 7K F21 7 SO IS (QE I =N, (Tt @reics snifafaes cenfeiieaa ovra w1 2l |

2. aifafes welfe (contete Ife6): (NTsteR Soremmy SgaEl it (e [fg sififss Sael auag 1§ Sew fiew, @if¥ieTe
I SRS ACACE, WK Tl @ (YRS (SN2 | FCCE | M FIE T, Te1 I IR Mfere et a1k | ww @ sifeifes fFacem
BTER— O (I &Y (72 |

3. (5l e S9ifE (Solipsism): [Kesre FEEEH (et & fea—aewe 71 @ GfRfE fFrer agefe e @i kel
TS 21T A IO (O FACS 9IF, SO S BRI el AR 1 | G e, @3 I e Afersifsren 1 aerriger o @
— @I e el 9 S+ TS (Genl AT F A ©f FUCA1E [A5S Sl S7e] 79 | ST AR ST (Godl T3 S (e 1201
(AT STATGTR N3 |

4. TG TFgSifEel: T 61 28 T 911 Fer (e [ie e e = a1 5 9w, angf feam aier Stat epfod et 88
COTS 2T (I BTeT; SIFLRE SATS TIDIE AHae! (Fe O Gifoe] TR GIFE afewe |

8. (TS Atetae wiwife: Ty & wgn fog 32 Face Aa?

SR sfelk (@ aeifel pvs cueifen Face 2cafee, O Qe (rafReem [esg a2w FFRE5R (e @S sl Arete™ (Ada Lovelace) |
$b8% T BIAS HIRCSE SHHIAGHET g o1t s Facs P Arecem fmrafe:

AP ST THT (I g TG BT [RGH1G S (732 | SN 40 7 v [ace o117, @ 53 e o2 Fa09 Md 1”

SR WS, FEOR (el NICFE SR 185 ;@31 fery (@il (Nferpe, Fosgpe semmiere] A F&T SgAl TS #1011 B
ST 93 W6t 9fb w1ty Ierrs vaT FE:

1. IF 2fST® NTICE SICH (AF: TR 2SI (IS SibeT AT G5 T et 1 9MCo! (@0 S0 T (e Frene @ist (At
T FACS AT |

2. e cifiTe gigell: srete 4@ R @ R (oot e @iF @ R TEeE ©nF S e fice 29| g §fs e o
FUA— 9977 TBF Cofa 71 T @INGl (T 916 A7 TfSF Cofaa (o8 Faiz 71?7

¢. 51358 (WRIT @32 iR IfeTae s werawl

ARFAHCGE Crerest Bfr g cxfRim afkee o1 FIoitesd eiq OorF | SIIECE Ted 2ieTd e 2i0s folce Cofd 71 ed, «3fb frag asifiers
WR¥rER weel i e Soow tofi w41 Sfve:

“qPGT SNGTTE NI T SR AT CENATTT (BEI FAIT (GF G5 g 7w @esel 17 (58 791 & @ Jfeges 737 97917 9
OICF BoEs ArEmIcTd N4 fAcs NCT e T, ©rF O G SeEE NSE FNEH 2T 7

BRi e TR 96 DIES (FR-97 fext & Soimie IFR:
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o 6 T, WoRRISS FHC (2 N wfFGFER) |
o ITER QR *IMEF NEFTH (<1 77| (YT REACHHCTS MR |
o wfesel (s e fter Faw @ 5B @1 F& (e S S |

B ofiarard FEfReEe @ 2000 AER TE TNHE Ao$ G T 9t FSoR e ReRee= ey st N5 FU 30 a0 =For=
L WL WCo| SARIDT 4T LTS I 70 | AT (OIeaibe G sHisaer Nese s el FRE SENitTd (5 SN (@ 86 @
(B! Wi AT, 5@ W e afeww w19 (@ w0l o s5¢o At i Pieafzee, © wrene Fhiaw e sReses Soge afewd |

v

SR SIE7, MR (2026) | "7 75 5% #5700 2107? G (535, SAHHT (o 93¢ @S Freenw el | glav faverd How, ¥ 8 |
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$5CY T BIOHINSY ATHEAN — Tl [T, NS FmiF aaz 9 T
faesitra o

S&CY TNET SIGNIGL TGN — G NIBBI, WS~ WAE 972 B0 v [T S

ST RFT

PART 05 - THE DARTMOUTH WORKSHOP OF 1956 Shakil Mahmud Editorial « Al-101

The Founding Summer: McCarthy, Minsky, Shannon & The Christening of "Artificial Intelligence"

Dartmouth College (Summer 1956): McCarthy, Minsky, Rochester & Shannon

The 1956 Dartmouth Summer Research Project on Artificial Intelligence

JOHN McCARTHY CLAUDE SHANNON
Dartmouth / Stanford Harvard | MIT Bell Labs / MIT Carnegie Mellon / RAND

Coined "Artificial Intelligence" SNARC Neural Network (1951) Information Theory (1948) Logic Theorist (1956)

"Every aspect of learning or any other feature of intelligence can in principle be so precisely described that a machine can simulate it."

Intelligence = (Search, Representation, Abstraction, Inference)

foF a: soes ST SIENISL G@IE T S WIS, NS RA1E, 7 W~ 97¢ NS TN ST 5

55 T APIHY IF WK FFIE JSACES 718 FI-HRIET TIHASY FCEAC ISR 39-9 o] Sail AN IR W@ oo <ea |
STROT! I 5T S0 NI S Tl SyIplY, WS a2, Tifceet ICeona @3 F© *FAER SRl SETS G SR MK TSTold
o=t exeRIER Weel Ffaw fawel (Artificial Intelligence) =163 o (7 @32 AT (6 TSI (Fealfi =1 Rt efedl S |

S. TIENSY-9 Rzl

$5¢Y AT AT Fhaw w7 [T Fier T4 Reamigl forew [Kfow sifvemm Koe: T11b 217 A& IeTce MEFFALT, FC = € B AR
IS WCHIWG! O, SN B e (VAT 2bEcersT| Syl Aveveas @nfbiaRme 3rsiFEesr anl @y (H—ate MRt
QT Rreasire Sael b Riws a8 Ife @ St Serts et <1 T17 |

%. (18 afenifie Rfeawa

55 FTET 05 A6 IFCFAT FRECSHAL FICE WA STy G| (S| B BB @ ST T2l SR Sros AT (IR Sy
ToIo FCARCET:

“IH] G2 TANT @7 [Sfe Fg @fieE e 512 7, R Sfeft A 31 gawers i (RS Mfeaeens e e 39 3
TG (T O TF (ol B O Fpad 1 (TS AN |7
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©. Ffee fAefafess: RSte 8 N o5

TIGIGY FATHEAC OGS ATAGAIE STT AT TG 5NE (RIACH R I3 (e @ IS BT ST (ST =R ZG FEw | Sil A
FE T AR [Regg e Fred) aeiE cena—atess Refdfems (Logic Theorist) |

@2 (eramfS AHRe TR BARE @ P TEe ool o9 IS [rame Fa0e oI | A0 8 @RIEhEted [0S 2 syovbera
a5 wfoe srfafes Sstsitong ey wbfh Sorsimy cetamfs fter e fFgerera awi F@ IR—IF 936 &= e Jo1 ETIFma ewteR Gre
RO R

8. it ¥ie o Forefais I S5

TIGISY A Fia™ el Fio & 7 #1027 Rerem @ane =98 I o

o SIM @ (Symbolic Al): s @ NSrtaa 441, T Rt T Sea o=l e g el Afes (o1 @k aegsifas fmesa
I FISIC |

* WIS (Connectionism): =% € @ITSHEIGT 411, T RS F9 Nrea W& @ @& @ NeacTa JREwes e iy,
THAES 3 (o33 T8 (B STTFET NLTT (*141TS T |

TIHAGCRT (373 A Fhaw el e Fgiea (A TN @i oifdiere Fae O TN IV | @ 20Tl T T7 eI 2w Fofe |

v

SCGHA: SIZHT, AT (2026) 1 56 T GGG TR — ©r NI, S 1% 43¢ 95 Too [ e | piaw famara 2oz, 4a ¢ |
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IR aR © RERFHTF Aha Fofgsr — afers et e cemitas
SRTETN FeTeId

SO 92 3 [REIED SMEI FAITA — Aerd RISIIETE 3 (SANTE ST FeT I

ST RFT

PART 06 « SYMBOLIC Al & HEURISTIC SEARCH Shakil Mahmud Editorial « Al-101

The Golden Age of Symbols: Logic Theorist, General Problem Solver & State-Space Search

Allen Newell, J.C. Shaw & Herbert A. Simon (1956-1961)

State-Space Heuristic Search & Means-Ends Analysis

Means-Ends Analysis (GPS Algorithm)

1. Detect Difference: A = Difference(CurrentState, Goal)

2. Retrieve Operator: Op = Select_Operator_Reducing(A)

3. Subgoal Creation: If Preconditions(Op) not met,
recursively establish Preconditions as new subgoals.

foq&: @B =157 RSRIBS 5716 1§ 972 (SN ST ST (GPS) [T ST QINTeTIZT @iiersifany |

55¢Y (ATF 5590 e RIG AIAFEACE Pra Iaveld e Fofgor Rt [eaval 91 T | AI@Fma Nex5 9 o fegm o Ficafes @ see
I T 5y o8I A rew Irs w1 @ T Suifke ReRfSow Mt apesfms sfices Sorsimy axie, 7_7 5l @R Srififes fZoes
Grfbet 11 ST 03 IS of e fcafes |

s. Feferie fore foiceow g3eanfafes

ST e 3R TR0 3N SIvd F Siearé ageel (el S Flaw e FReeen e nefas og: Refemsier et Ficow
FI3eNfAfe (PSSH):

“CICPICA TR (eGP QISICVT Gy IFf5 (ST &6)p F] B! GFINCT SIS 43¢ T8 |7

93 S Yo | fom—fawel (et TewIReid MM S¥eEd aFeiha (M85 93 | AR (91 T3, ©f (7 4161 SF2ReoRE (@1 1 &, I
SROIF YR FACS 2IITF 93 JAHE 0 (372 SSIFSTENT TR FACS IR, OF Ol &F A IaTe] A FACS N |

L. COMICEE TN FeTeid (GPS) @ Sis-a©st sii=enafesT

$5ES T O @ T (S T (TICeT 20N Wereid (GPS) | @t @iea e Tt cenam et 71; (Il Somies 9% (966 4l
TRE ORI ST 4 (TS, fEfo1as S AN T (581 F9© | O Y0 2et FoA-a@w syiiaisiisT (Means-Ends Analysis):

1. TSV W<E| 8 FIGFS FTCHT NHF ALFT (Delta) Fofm 4|
2. Few wifesl (06 @x @ famm (@UR (8T T @3 2/12i< FNCT WHCS A1 |
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3. femaB ABARCAT O STAGART =S 7 AFCE, (372 *1S R Gy g S91-a7% (Subgoal) tofi 71 |
4. 775 Wfere 7l 1eT NS G2 blard JFRIYNG 4 |

f&rfotast sTrRCaTss SN Brews oIk T Gk Sififed Sibe gfes s Fafe |

©. Refoe b «a2 A* SFiesifans

SOIR QBT T TC ¥ 2o SIACACHI I RCGIAN | (I 71 (AT S 80 BICeTel 9 @I bleT Jacs ¢oftad 502 & [yis ofdt m—
1 WRIRCIR (NG [T (BT @ T WFHOIF A 912 ¢4en] e |

a7 e foer RERTHE 6| sevy e SHICEEs Bibw &b, e Feve @92 G AT TBIRE FET QLS A* (Q-351F) AIG
UG RGN

f(n) = g(n) + h(n)

QU g(n) TE 6 (ACF IO (AICSH ¥, TR h(n) LA T S CTRITAR TS5 RO <75 | S[1 &=l FE T @3 RORoS A=
T B LACHT (50T A @ 71 2, $F A* wpieraifam snfefewera Miseela S 4=0s Ttes 1 Jrer (@ Fa0s T |

8. NIRCHISTAFEH @ eI 531630: aferen @ Fréey

TCHF TIEE CAITR TS Pl Jfartel TR OIS (i@ AIRee! SFeTs (AT

o «fererl (ELIZA, 55%%): aTe35a (o SHEIeHR_IN (ol FCE [TaF &X (RIP5 S50 | (I IAFACITS TSI Tale QGl2 STEFel
TG DGR W @t @SSR NEa Y U Io70 (@ VT S FGIIE SRE@I HIFHF N Face wF F0d (T “afqve
3 IO 2ffdfoe) |

¢ 1% (SHRDLU, $590): (5 SItare toft I @3l fawifas g 75 eues | (@it Srebr s snaer ek (“anet I
Tt Porafirces @@ Fee”) deelE R IESTEAS TUHY F9© G3R TR &T8F T[IK e |

98 ST s (A OFIA SRR (STIARCEH #4°f5F Ffaw Ffawel AR NG FEE IREE S | dove e 2R(6 FEN oz
IR “fT IRCTT NC&7 F9F T FACO A0, ICFF AT OfF H2 ] FEI 20 [~ IR AT JATS A (L] WG SATE W B SRR
fRee @fberela sCas T 0! SRR |

SZCGH: NIZF, AT (2026) | "SR GEZ S RERTE AbT FA — afers R @ (e aquery Fererq” | Fiaw Jfavard 3oz, 4a © /|
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PART 07 - THE PERCEPTRON & CONNECTIONIST SPARK Shakil Mahmud Editorial « Al-101

The Mark | Perceptron: Frank Rosenblatt, Linear Separability & The Physical Synapse

Frank Rosenblatt (Cornell Aeronautical Laboratory, 1957-1958)

The Mark | Perceptron Optical Array Novikoff's Perceptron Convergence Theorem

R2
W1 = Wi+ 70 — 9, k< 2 => Convergence in Finite Steps

foq @ F71F QUSAIINGCT WIF S ATOTHG @B, (N5 TEALISEI 3G 972 (FHSBPT BTGNS ST A |

T4 GTEG @R FICHE (AT SRR LUS-FeA SFolpl o T Ao+l SF R0, 27 T8 TR ICHEACS IFA RO
RGO NCIfeer T @emain (Frank Rosenblatt) s5fef o7 @F #IT off ISR | $5¢Q ST o7 STH FA0e ATAGS
(Perceptron)—RTsF &3 TESWIF NEA (FHSTRF, T TR @Il (elallfiz FreR SR 192 (Oh! (I e e =i} foers oo |

. W S ARTAGLA (TS FIoey

55 AT (ORI TG S ACHGN FIC o ey ot 71; @ft foet @G el iz I EIeefEse I3:

o @ (S-38B): W Tl 63 AETl 80075 FICHAN TR THILFT (20imes0 &), T N (BT Vol Wb Ste]
%o FF© |

o THICHITHCT#IN W (A-3C1B6): THICHIIT HUFOYENE ATEANCASIE AB e S (R85 ol Fara wer<ro! &< |

o @O BB (R-2TMB) @ sbafrefibr: cibcaa ey sifeis P/ AGArISNoR 31 @BIR TR, T F1e 90 TR TEHI6F Go
fRTC | @fRRCer STRE (RICT! o1 20 fOfS (B9 Faefamerelts TS giRee Sead WM - 5ae!

L. ACHG anifee Spreaifaws

RITSHFSIHR AN Trers e G35 Fafers aFa-Fade AR el WREF 41| 3995 (989 mathbfr GR &F© FRE yin—, +5 @3
ST b5 fefifars 2ol

haty = extsgn(mathbfw mathbfz + b) = extsgnle ft(sumd jw;z; + b < br/ > ight)
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Tt CSCETF S g 2cel ($hat{y}
e y$), S TEF eom s FeefEe zrel:

mathbfw;1 = mathbfw; + etaymathbfx

QU eta A AR @6 | Tofifes 7R (tF @3 Jat g FwR 263 (@R e Kool 2HReR Jl SREAELE 955 9F5 I
i #fd S Fe @ |

©. (IS FTSITEH SAAMT (S5 VL)

S5L A slfeein WD (o sifdfeTeta axer S [ATs ARG FTete™ So9ims | fof oam @ = @it (b Hfmafa
CTATERE 2T (W21e, GG S | STTee Bl 6 Tt S1=fef QaAml F41 ) @R WS gamma &gt; 0 T, O ARG Slersifams 7w
SRYTE gL 7 fsweiE 9fde fetem @l e +ii:

Eestmazleleft(racRgamma < br/ > ight)?

TR STered ST AR el snfafsTerng awfes 2 @ o oo TfEs For s afvees] (I got watd Fde @m 6w T
A |

8. AWML S| @ R Jaoirs

ARCIGR SR KA (ST B 61 | 550 b TR b AR 77 48 237 51307 Mfew (IR Sgfe faca s siror fecefem—omeiga
(A “GNT IF RGP FIHEHICTT T, T SRFCS 25 AR, I S A, (TS A, [T A0S, oo 3eogfa F0 1707 93¢
e @fFy T4 e 37 17

@G T (TR I2-Biad ode (DS | (g aweizg aSipl 47 [eaiNl O3 ebRes miigemae Sfeag RN (e |
72 {17 92 SIF TR Flaw J(aNed ORI 9F AR KR (TCF SCe [foee |

1

STRCG=1A: 27, AT (2026) | "AFCTG S FCIACHT &/ “letes — &I CFACOIIG G (821 [GN" | Phaw Javers &foem, 4@ q/
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AT GO3 Ao — HNIE-2ATOT ANCAD, GFH ST HAH6 G2 ©3f<eT
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PART 08 « THE MINSKY-PAPERT CRITIQUE & FIRST Al WINTER Shakil Mahmud Editorial « Al-101

The Great Chill: The XOR Barrier, The Lighthill Report (1973) & Connectionist Collapse

Marvin Minsky & Seymour Papert (1969) & Sir James Lighthill (1973)

The Geometric Failure: XOR Inseparability The 1973 Lighthill Report & DARPA Retreat

Category A (Advanced Automation): Valid & Practical engineering
Category B (Building the Robot) & C (Central): "Combinatorial explosion™

DARPA Mansfield Amendment Fallout:

Elimination of speculative basic research funding; requirement for
direct, demonstrable military utility = 10-year funding freeze.

FIRST Al WINTER: 1974 - 1980

No Single line can separate (0,1),(1,0) from (0,0), (1,1)

XOR(x1,x2) = (x¥1 Vx3) A (%1 Ax;) => Linearly Inseparable

foq v: A1 3 TSI SNIfdo 9RISWIF (XOR) [N SNCTANRIRIE 92 590 Serd e11351ReT [ArifE AIAG] F2AN Gaf3 o)

S5US AT TPIGEIGA ZAPBHEs &a GFCERT (MIT) (e (AF el 21 aafs s searars: wféy fmfE gaz S siismba @
AT (Perceptrons) | 9FF B (NEAI (FBSTH @917 (741 @3 I35 f2et FRCI=RIA q=Ng FRECT 19 iEs—a (821 @heana
ARINE OF TR (@R T T F0 (7 G Faw Ifareld 70 2w ‘q@iis Aresler (First Al Winter)-&g o (7 |

s. eififeos qigl: agesg (XOR) 5eF6

A% @ #5ies e sififes exiterm N oM (1 936 SRR ARG 5 Swiaael a9 rers AikEe afghie-o@ (XOR)
Ifere ST TS AT :

z T XOR @8BS (1)

(] [¢] (]
o b} b}
b} o b}
b} o o

&I TS INCE (Al TR, 9 [ 76 (0,9) @ (5,0) @R s 79 gfb (0,0) @ (9,) *FGEE @R SREA I | @Al 936
AR (BT GTa Sl T wAlffsFerng aTes!

@2 TS| AL T3 ST [2e] AFIF FARe0@l, T (@< 96 MEH-coraa oG~ (MLP) 3 e @ (Hidden Layer)
(BETHA TFTH2 TS 2 |
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L. (313 WIS NS5 8 TN Sy

@ITHEIG I2-VIAR (DT TSI ST | TG 5505 I (&I SR Sl fReT 7 TR MG (TR GRS HOTTGTE 6T
e 2fiass 0o T © [effaer T2 T | ASHHET T Gl AP (SO SIS WIT F0b1, O BAR T (@I ANfeifess o1 9w
G foeT 71|

% @32 25195 936Te O NeIS NI Fe I

“TICHT ABGIE 0T, IT-BET AL G G2 ETHE T T51 S [%peT 1

Reyayre @wenzia 92 MEoNteR O3 A0E SgHie eMEBIR) SREISTEA| FOIS TS5 0 40 e | TRl (DARPA) @ T S Hore+ fNe1a
THSTNET AFeT S SJr Aot e | SIS TN SCq=N I% I (ol @R ReeNiona @3 [0y Fier A1 Ffaaa w®eoa F=el
20 AT |

9. S5 TS 12612 fHTaND @ AN a=3 Mo

OFZ (T O] GRAB-8 FLFCH 5Te | FSHIa e (R @ SRR REFRCER Fae IV Goltod WM | Sivel Feneta]
ABTE (oA |

s5q0 I &5 et ot Sefer 3 ot AEERAE Wiy (T @R AREAI WS ofitenoe | @Fif*ie wnabiRet et e pore
AN

o fOf (MU (T GWI1R SIIFA| (I W2E 8 Weaige afsests Trafkie, oid RIGHBIS o/ Fare 2l |

o ol SRTCGIEe RUpRs awfemsy e I = FE |

o 97 (e f&5H T el STet RfRsieT (Ut @12 AEEAF TR S ool I S0 (T |

OF3 Y NE TESHAE THAres AR NN SIFoH T ANEF SoAciiorel giel 75et ofgd 9oz evcyg Sz I FCE O | 9 20
Flaw e 7K ¢ RxAed e qens MeHe (5598-5510) |

v

SR Z7, #REeT (2026) | "€ G212 ANe — [N{E-151C57 TR, GHGEF TG 973 027w [ | plaw gfawara 3oz, 46 v |
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PART 09 « KNOWLEDGE REVOLUTION & EXPERT SYSTEMS Shakil Mahmud Editorial « Al-101

In Knowledge Lies the Power: Feigenbaum, DENDRAL, MYCIN & Production Rule Engines

Edward Feigenbaum (Stanford, 1970s), Shortliffe (MYCIN) & Buchanan (DENDRAL)

Architecture of a Classical Expert System (MYCIN / DENDRAL)

KNOWLEDGE BASE GLOBAL WORKING MEMORY

Patient / Specimen Facts
Fact: Patient_Age = 54

Fact: Culture_Site = Blood

IFE, AE, - AE, THENH [CF=MB - MD]

foa »: Frlrener 9@IaNG BN F57: NeT% ([@OT BT, AFITS (G2 STPNT SIGA 97¢ TNG2IG TG FINTHeAIT |

$590-99 W (RO Ffaw Jfawel O AU Aol Wfewmy 0 @F Ag viRe W R weT | Sices ReRmee avens
CPERCSRISINE (TR I(A¥Se Sofeifer 0l (T NGO (&g (I Ao (s 3Caa N 0 (FR; G [RNICT AT, TR 5
o DR AT S S 7l s sifaier Rramifre @ e gl |

S. Wy JeeTer faifarette

CFROSAIS g miffass TSt sReelfirs T weere feifstelet (The Knowledge Principle) RriE:

“q3fB [T JraI QST il FCT TS ©fF JIA7E SCEAE IV QIGCIT B, OIF ST JrH G157 Afo7 Grfbererd FIFeer 3 1”

a3 4 @57 SR 0 W 20T @F/AG ™ (Expert Systems)-ag Foef | ReaiAicrd Sier 207 Mol e sfg e —@ae afses
Tleid 31 3GRTRoE AL B AT 1B ARSI o Sieva Wifvicg wifeee) @ 3pEeee oy AHE [faf$e Mot (IE-THEN Rules)
TS F41 20 |

L. (TSI T SFCHHOIA

G GRS 3B Feger FwveTIcas weol 47; @ft i «<e et 7o fon v Jow wee:

¢ CeTe @ (Knowledge Base): *Is *Is J| e 2SR 0N ShalF:

extI Flangleext TSy landext S dots < br/ > angleimpliesextT HENlangleextSTHIBIIDBIFLS < br/ > angle
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o eMITHe e IS AR 91 @i el TP SR |
o BTIES 3+ (Inference Engine): T e @ seasa s 260 16 s
1. TG (G T (ATE T FCR AR 4191 (AT gore Franes iR |
2. FRFGTE (G2 A5 TSI @15 S FCR (IR0 60 efstier (e @R @IMCF eifss ael 1 |

. W3, (TGl @ aFFS

O3 FISICAR TR TS HCAGH (ST

o (Gglel (DENDRAL): IR CHFCHICNIG (TBI (MR Siiba SR IR 219+ [eael 56 Sead (5rae fFdereld |

o B (MYCIN): I0&F Giibel JFIBGREA MG NG F0d AIE WA (&TFIRT IS | BTG (G Fre Jelae
ol farcafee sisfeT Bieesia yoifm R Bireseme rae s A Tve &a! qte I& et wifeomel #fRmIeR o=y AChao
189 (Certainty Factor) g |

o T (XCON): f&3f5 (DEC) F0ofita=itas &5 (ol @3 FSonwis ansma siftwl Sl Gibe Ses Tg1ee FadfaTeng aoree
e, T @A A e 8 (@ifb Teta seT el |

8. qfafEna Sam=l @ Azl

5510 (XF Sab e AR N Q16 FEHR (orRe 18 = @b wera R w1 =1 | g 98 Fovwee o vaw Swmel e ssmel
(Brittleness) | I N1 S5 Bfo@s 22 2Jtdl H0ow RS 20 91vs; AR @I STYRE TS Flesa (Common Sense) f&e T |
fRHITET AR TR GiveTol YT Tt AT 6 A0 A (O TR |

G SIZF, AT (2026) | "TETE [FET @ QAT BT — (LA, (GG 9% M2 | Fhaw Jfawera ez, ¥ s | https://shakilmahmud.com/bn/the-
epic-history-of-artificial-intelligence-part-9-knowledge-revolution-expert-systems-bn/
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PART 10 + THE FIFTH GENERATION & SECOND Al WINTER Shakil Mahmud Editorial « Al-101

The Fall of LISP Machines: Japan's FGCS Crusade & The 1987 Hardware Collapse

MITI FGCS (Japan, 1982-1992), Symbolics Inc. & The 1987 Market Crash

Japan's FGCS Architecture (1982-1992) The 1987 Specialized Hardware Market Collapse

IPS Parallel Hardware Target: 1987 CRASH

sed parallel Prolog

LIPS = Logical Inferences Per Second, Moore’s Law > Custom VLSI LISP

5@ So: ST BN FSTH AT (ST SBE QT2 Sdb-a ST fer=51 (LISP) (NI~ 3 [ReIFIRI@ AC3NT IISIEL PR o |

55 0-97 WACHR RN 0T Ffaw Ifarel forg foet Stess o | (empi FPBIEd @b @b Te pafee Rosifie g e, @ik
SN wReTfess diferer @ Rig w@ees (MITI) @Rel FERET 80 (I TAEd O [ g-areicafod Ssle—Rrel (SItE== F21e5d
eteg (FGCS) | g g oip qwwza Wy @3 7t A< AEIen 4057 9IS, T4 Tel ©F T 2020 IR0 [k Gy aeng Mrewie

(55b9-5559) |

. SIS AL e« 1=¥e: (FGCS)

S5bS AR SERE S Ao eyfes R vwe e e comica== FF5re6 Heowst (FGCS) aatga @Rl o | o1 e (orer
SERGAH (Tog AfSE 717 Tone (Grafees FFHEHIER pOs (@og wae A0S |

191 ¢a [ferew 3t 350w @z’ (ICOT) Mewe [Teg Aq=eiong eifsdl 36 | Sitna &7 et afowran Swiwhesh):

o QfemyaR o FEwT RS WfFEwoe uas)fs a6 e |

o IO O FRGT STANET TACH AN JARF SO (i 1, T T averas cealifire (Prolog) SR SFRIEIE B 904 |
* 5553 IR W& &S GRS 00 (D FfEsIeT 2wicat (1 Billion LIPS) i e o] S <l |

o IR FHFI TANIE TS 211 @R FRfFTreid e=iify @ 3:afer sam Facs e e Cofa &4 |
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%. AfFowive Sres: @i @ wETs e

JffsT Ry @3 @RETE 0F RIS SItafes e RO ez 03 | Wit gesarg |fSo o5 @ ‘axfifr (Microelectronics and
Computer Technology Corporation), I (o= fzel TR [sje @fis | Fesaren Sima 247! fraaresl giat e 5 6@ ve &I
ASTTR RS (ST | 3 27 RAGLS 4T SHrem a3 afscaifret |

©. feot (If*ita =il gt @ quaw

SOIR GH3-47 TBe (FIT LT TSI Y AGSTS 5oT© | e AN AN AT 20T (SlteT [z oot e 2ifsy |

forfee (Symbolics) @32 ‘aA@w=E (LMI)-83 Wrel @ AetE tofi I A TR Jehd [FeINiie euFeoH, 9 T6SmR (ofs
2CARe SRR oot SR SRR &5 | S5bb A e e @ so (@i Ter 2ifse a7 |

8. $5bq T T=IWI: YCIF JCad FIEEIS

8 Saba AT LA GR IAGR 9F 3 &feFsr o T0¥ RS 90T JCAF Jd 93 AL TCGHIATIAES Sl |

BACHET b Y/8b b SRS AR PIfS @32 AW TREHEHIE A (SPARC) STRFTHASENR 2fs 98 %o IMere ©FE S (T YT &G
ST NS 915 T8 S F1SO A1 Tl Draferes oo (MR (5r8 wee A6t &7 (el SIS 7 20T 8!

TR ks [eeifire aeiik FréemiR @R (@I (el 7847 1:

o ffermm= ar siee Resaife rbemm @rifa oreferm == T |
o W *S GNID FIIHH AT 75 20 T, TR FCATIB ARl JATS AT R1ET TR IR 1 (6 TR 737 |
o S55% ICE TR Wl J-F (NI 916N ATCHT &g (I TN N ETF AweTs QO1R = T = |

¢. (313 ROl Mo (55ba-5559)

a3 40 AR e s | ifefns Rey anfbRefme srsfEremr == @ s ey Bigrs siftere =7 | Reaial QM o=y SEmed e
@2 *<Afb I e o145 oo 1 OB i {4t @ S | TRl o1 eF 3% 30 O |

g @3 THFE MBI A3 [Fg AT [T@am), oM 8 sfqeim ot Faferew @R fifes afear, T sweeite ganz-ag
FORANE O M Alfoet: NETH-CETTI FIFCAATH ST (B ewF |

¥
ST SIZH7, *NReT (2026) | "9/%65 ST &g S [0 G2 Ao — [ (AT 07 8 555 SeTq SBAF 47" | FlaN Javerd o2, 4@ 50|
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PART 11 - THE CONNECTIONIST REBELLION Shakil Mahmud Editorial « Al-101

Backpropagation Reborn: Rumelhart, Hinton, Williams & The PDP Revolution (1986)

David Rumelhart, Geoffrey Hinton & Ronald Williams (1986 Nature Paper)

The Multi-Layer Chain Rule of Error Backpropagation

FORWARD PASS: ACTP**T|ON COMPUTATION =

O9E _93E 93z
dw; 0z Owy

=0x, 0;=0(z)Z widk
k

57 05 WITeB: (T TIBGIHNIN SITAITN: TISIIS SIFTGA AT 92 (53~ FeT ST FBSTEG IIT STAT~ATNeTo! [FHI ]

551U FNE ACRA N0H, T ASIF] 912 O HSH Mo O, S4 GG (e (ATF T 08T NACH G5 TR e AFIrs =
MR [FTREET s (PDP)| (SfoT ®Nermb, (O MIEmie @k PHfeh arom @3 se—Rem 3@ @fs 757 ¢ @mrs
TEERINCI A (NS @4l (B SRENa—FeoR [Reetad ooy sTRE® dokerd o O 939 JFICATo
(Backpropagation) SHEsIfavcd JsSiTEs |

5. (FIGD SIAIRTCHD FFH06

R @ ATAGT s5 s T AN o4 A Fotdl T2 7o (THGTF NN B et @6 g Nfafes s, Ta T (wles
TR TN | GHT I2-VLAA (THST ACF 2905 B, N0! fog e @ (Hidden Layers) @3% S5 B4

mathbfh = sigma(mathbf W mathbfz + mathbfb,), quadhatmathbfy = sigma(mathbfWomathbfh + mathbfb,)

TYT AREHACH (I T 20O, T (13 YL Tff (SO (Tl JHIE (8157 @O Fob! W), ©f (& I (@I I Sl et o | g
(TO(ZE NS YTAR S5 (I SHfEF Te’ (THR (e UIFS 7, ©f (RACSHIHF (T (T oed {2a |

L. FIFCAANTITHT Nfeifes sg=

TR0, B AR ST I3 WHEIRE] ST (59 TIRATHE InCa Wyl @ feewiamfRicae s Siesi (Sigmoid Function) 7=
I

sigma(z) = rac{1H{1 + e~r{-z}}, quad rac{dsigma}{dz} = sigma(z)(1 &#8211; sigma(z))
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(EY @3 FRA IR A (CRCOBT IHG T, B2 HAFATH (637 F61 (Chain Rule) IRTF IR @I (SRR GG ACHTFH
TR PRS2 et sifwiol 1 5783 2ee:

racpartial Epartialw;; = racpartial Epartialzjracpartial zjpartialw;; = delta;x;

SEE5(5 featTa @b ATl delta;, ol T4 = SR | @ FFIRS WS j-97 @b ARMAAerel delta; o w1 =W RS B
SRS (AR e (Backward) eifee 1:

delta; = sigma’(z;) sumw;deltay,

G907 (AfSTTD fBTACH W& ST W Re=1oNm 4l T

w_{ij} leftarrow w_{ij} &#8211; eta rac{partial E{partial w_{ij}}

©. G (XOR) Trbd eyl a9t

AR =& vl Ty S1l FLUIS GHSHR TG @3 ST T | 5 ST BB N3 (DS g6 FFifers e 5w
it Srersa (af*res frer Feer fiee fe:

o 2y 8T Ao 20 @ OR (915-9 (I 9B 2795 Bie] AP FIAE FCH) |

o TSIy Freem(s #Ifdere 2tell @Fs NAND (915-4 (ST 2795 51 1l AR HIEF FCH) |

o R ANGHG MEAID (el Q07 AT R S0 70O 7146 GHITR 6 e W T3

(T GG HIFCH A3 SR 0 27 PifRey Picafee, v Grates Sty I 207 o | ewifee aea—sgaes e [ ee e 23 71; w6 &
A (oI fSae (b eTs fres wafkees snfafes faw wnfiea wta Ao s |

8. 29ITepes (WD SIS 8 @B (IR

ARG A 93 AR T THICE A 2mifin o 2915 (John Hopfield) | ssbs Ie fof 2sifires bems tofd T, =
e I (T ST T Jore smifeaicag Fom-2ist Srete srel anifey ffsEtesm afdmmn | 7 ez fofe Fea 76 ¢ e cofd
FACET QIFBETI AT (1985) |

¢. (6% (NETtalk): T+ J0oI 9%

S A (B CTaIfZ Coff Fatew (TooF—aH Toae (Then< T 2@l @2l (e fter e wgeae woel 2 3= s | weers @b
fRrgg TSl TPIE IF9F 9, @ FESF WO e o7 @t s e @ SwoReet =518 R Ire wF e | SREAIRM) [ekd g6
(A, Flaw el eSI e (U A G0 ol A1eT Wiifvge fifes (e3a IvT Gole |

LG SIZ, =N (2026) 1 "7 18] (RTE1Z @ IR T — T2, 25 @ Al [eq” | plaw gfamars 2oz, e 551

https://shakilmahmud.com/bn/the-epic-history-of-artificial-intelligence-part-11-connectionist-rebellion-backprop-bn/

shakilmahmud.com « £feY STeFfoTe STeFA « BIFT 3 F157Tefd « 2020 Page 30 of 50



Ffaw W PIGRIM] SHAKIL MAHMUD * RESEARCH MONOGRAPH

Shakil Mahmud ¢ Research Monograph

I 712 @ FAcefee=aa hens — NeFsIfage, wit-¢ ag T
G

FIE 518 3 FAOITSHAIT (NE3TIE — [N3FNNGH, (@ATG-G 93¢ 7 (DA
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PART 12 + YANN LECUN & CONVOLUTIONAL NETWORKS Shakil Mahmud Editorial « Al-101

Spatial Vision: Neocognitron, LeNet-5, MNIST & Shift-Equivariant Receptive Fields

Kunihiko Fukushima (198 ognitrol ann LeCun et al. (1998 LeNet-5)

The LeNet-5 Convolutional Architecture Hierarchy (1998)

i

€3: 16 Maps (10x10)

myin +b®0),  Weight Sharing: 0(K?) < O(V?)

5@ 5% 17 (@THIAT @A (LeNet-5) SN AGHIT (N531S: (@I61eT (07176 Roeg, 3 GRS G372 FIPTI=sIfere FIla~TIT |

i T e e AEe Sia-FIces Feam @heTbetdl B (TR (R@ OF TGS JUE Y TG | GF T@ S004mesd00
AR AR BRCS AE 50,000 3I5; OF (TOEF W@ 5,000 TSI MY GUCS (A3 5 (@I GG TG zrel! @F T
FEREBITTR IR BT 1T® 9% BfCS I TN GFF ST (T3 9T (B ST R T (TS | @2 TRFCHS ST Qe NI (B0 72
OF FACTF GG ST (AT FoCeiferesi=ie Nealet (58T (CNN) |

5. 28w @ T3t (itIeTe Sifqswia

YOG R FCed AR (SfOT RO @3 BEo B30 [oltea NBEa el Tgmmie B (V1) 91wl SIE (e ¢ (i 2jdl
TR QI O WF AT S0 A1 | 539 FGRSTHA| LT AT BB IS IR

o f5%et o1& (Simple Cells): T &< (=16 SReIE W8 @ ICeR TReral I =1 (Edges) (TS 7 |
o FACUH (1T (Complex Cells): T a1 579l (GTTa Oy 9FG® FC TG AN TOI6S] NG ([l *IHG FACS AF |
o TIRATEACA COTeT: T G (ot @ fivg Fee syefies wififes e tofs 561

L. FRE FFHH 93e feFHINGT (s5v0)

5550 T oI e FifEcr T (ol weaw eweifNG= (Neocognitron) | &7 6 wtaw marfe a=a FEw:

1. S-(IT BF: T 2R FINT (RIS B I |

2. C-CIT B [ AR=AfR A1 S0 W50 I8 SRBIT S-S0 s 1 fear e ot &eg qme |

g TP TS (I EACII FIFCLTHATC = Ssretsifost f&et 1, wee aft eorare) fost srese g |
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©. BTN ETHIN 932 @G- (LeNet-5)-43 &
$sbs A 9t =S & @ HReR T 5260 91aws 27 @ (Yann LeCun) THHMR @2 O Sia1 A HRFHHTE a3 g
A | (@B 1 a7a7-93 a6 g Teaite afedl Fea:

1. ETIeT farwiobe fReee: afofs Feam ot =f<k@ T T 71 20 10w WCol (@6 9FH T2 (Qimest PITRE) siase S |
2. @g caifse (Shared Weights): 93 @< ReBacE 5@ 299 @0 Mo 1i%T w03 Caf#18s wiret Cofx <l =

Yij = sigmale ft(Sumy sumuWmnTiymjin +b < br/ > ight)

97 T G AN @FE GFO B T @ A (o o @ Bce ¢iitd (Translation Equivariance), @3 @Y @Y
FASINBICRe So5T I = |

3. AR A1 9feie (Pooling): 2RE @Sferesm G I enififes oy 403 14, S IBF WHE 1 W [Ffors Nree K@ 1
[T

8. aNQTeN29 B (MNIST) 8 ifeifens siwess

$55b e BN TR, T &&e 93z TGS Hea e Fiaw Sione QSRS siweioa: cevii-¢ (LeNet-5) |

90,000 FTSH (2 TACEF A (THCAE MNIST-9 FHIG-¢ 93 Qe TR (0 |ITT 5%-aF FNT6— SeFA (T FIHET Syteraifzmesa
T Qe e f e foet | MiFT TeatEs T Kot @ JRFYTE 93 (HSTRE Aol F(E; TRLCT TR IS JEAET (M5 (5L A
50 (ATT 20 *ONH FALFTOI AT FT© (FTFICAL U3 FACSI TSI (6 SF!

58 1T TT AT AHS AL FHCOR AT AT (DS (U WS Y4 R (3 | Fe sfersfava) o271 Gire Sroferem wime
e Nffss si=ifoge weee fea: e oge cif#m |

SIZCHHI: SIZH, AT (2026) | "FifE 518 @ F V&7 (A5 GHNE — fa G, (ETAIG-¢ 932 S (Rl | Fhaw gfavars 2oz, 4e sg |
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PART 13 « THE STATISTICAL TURN & MACHINE LEARNING Shakil Mahmud Editorial « Al-101

The Pragmatic Turn: Support Vector Machines, Maximum Margin & Kernel Hilbert Spaces

Viadimir Vapnik vonenkis (1995 Support Vector Machines)

The Maximum Margin Hyperplane in Reproducing Kernel Hilbert Space (RKHS)

Input Space X (Linearly Inseparable)

(9]

(&)
argif= 2/|jwif

min Il st i00 - 400) +5) 2 1, K(ox) = (60, 66

foq vo: [REST7e ST 267715 CSIOT TG (@B (VEF: NTHRININ NS 21T 97 AF- [TV PIAT 1551

$550-93 WET TR S Flaw el o7 @ wfe efswrfs @ R oo it Mewer ve afowe TwEama
Rt (7 o et A1 fRSareT (b eI g fiAwI CoeReiar QG A SRR | 97 T 20 FE0H el ersice €06 ¢ofsf 9%
oGS ARE, T A Folga (The Statistical Turn) =cx 15w | w1 sifrefm @l Sxsifices sHcans ega G (SVM)
Frorifs @y e AfReER @y sifFemiets sfbere 2 |

5. SHAfRE-CEATSITHNFH (VC) TG 8 AANFACET IS

ctfetae Fefama @ffig Shivfas 93 AR GATeIERFrR A SREeT 2103 @5 SeiibRbwe aifle Refd Feam @benns s I
T 79 B9 | SR (ATA~—ICSE 2RI 7124071 &f# 2012 N0ee ©ital 77 71; Sfefie aibe stwe (<e 45 F40s 2I1td (Overfitting) |

S AN A (T AR TG (SO OO 29 (R) 67 w03 e it Racim eoia: eiffmeien oot «e Woted [ SR ™= (hegrve)
771 Fefifers wibere:

R(h) le R { ext{emp}}(h) + sqrt{rac{h_{ ext{VC}} left( log(2N / h_{ ext{VC}}) + 1<br /> ight) &#8211; log(eta / 4) {N}}

a7 &1 JCA], TR S| N0Ge (63 T FCC 58] WS IOy (@0 (GBI WAl S AT |

L. JMCAG (SFF CIFR: T@eT AFPBIRCeHtd froarel

$55¢ T ST @ (I FIET STAGT T ACAIG (oFa R (SVM) | @9 ¥ o755 201l 46 @iffiq (ebia st e @ @<fo
Rerem @2 71 2R9MFCe (wedotz 4+ b = 0) O T4, TR 43 2T 151 B A M (rac2|w|) 201 AES:
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ming pracl2|w|’ quadext @A y; (wedotz; + b)gel

FFTerfEam T FHETTE M5eT @b #fFere 27 b Frew @EGHE cenalifie s | FSae (e N0ol aTs @I e N
T FRIF AL ACF 7, AT (T G168 S5 (I3 S (Global Optimum) Rwsse, 1 e ok F4a 7e1! AIHE N JFHAR
(A, 9T GG 16 B (e NG LIS AR SIS YR 97— = ACoAS (939 (Support Vectors) |

©. FICe [G: AR LFCE SN il

Tt (TB1 TR TACT STl 01 7 TP Sv6 2 A WRFFS 20 SIfNTSd TG T (F*IeT: Ficeiat 1< (The Kernel Trick) |

TR (T @ SwEias (QNTs WA Nfaw) BRI 0T QUF (phi(z)) FHC B (SIS (TS FoCa w20 [ | 9
TN HANFACN FASICE ST 1T FAC SO oA S ez 27 1! (e 3o [ ©F (o3 a6 Fieet siesis e efsgom
FACER B
o oifsfeifamm Fa: K(x, x&#8217;) = (x cdot x&#8217; + ¢)Ad
o AT / SASH Ficer: $K(x, X°) = expleft( -gamma |x — x| A2
ight)$

SRR ST STIRICTS AF @Fo (THE! TS FaF OIS SN G- TeCe =R F9 787 203 S5+ |
8. A feeita ot
a3 ARRAIAF [e7 9T3-F TAF TGl (AF GI0 IO 8 IWIYA ATEHIE oM T | 75 fapafomic faresy e siceat (HMM),

FAGRA| SR ACIR (O STF G2 FIRFE=I avfeas Ry avza w@fdsrss Rer o9 | [F8 @38 N FE 39da uF Ig9e o1t Ave
BftRel TET IF QSR Rers—Rrg w1 31 s Ssires oo |

v

G SIZH7, AT (2026) | "AFIAE FAST 8 FG-FFAE o — FCAG (ST (N G372 Pl G | Plav awara 3oz, 9 so |
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fifeies anrewt — wngfkax fol g, o famasiens a3z FHrRred
AT (5559)

IST1eTom ATTENTEIT — @IRITIN [T 35, IIEN [GITITRIT 9T FITHATGT HATST (559

ST RFT

PART 14 « DEEP BLUE VS GARRY KASPAROV (1997) Shakil Mahmud Editorial « Al-101

The Silicon Grandmaster: Deep Blue, Custom VLS| Minimax & The 200-Million-Move Horizon

IBM Research: Hsu Feng-hsiung, Murray Campbell & Garry Kasparov (May 1997)

IBM Deep Blue Architecture vs Alpha-Beta Pruning Tree

IBM RS/6000 SP ARCHITECTURE (MAY 1997)

30-Node RS/6000 SP (120 MHz P2SC Processors)

200,000,000 Positions Evaluated Per Second

Search Depth: 6 to 8 moves normal, up to 20 moves tactically
Game 6 (May 11, 1997): Kasparov resigns after 19 moves

a =max(a,v), B=min(8,v), Branching Factor Pruning: O(b%) - O(b*?)

foq 58: @r3fa9w &5 353 810l FIEN ST g57@r3 71t 551 93¢ BITAAST [0 S CNHTS 20 (BB AIBNAT QIeTP1- (G IATIET 5716 1

5559 MR 55 (7 (8 BNFT WHRIGR 0 0oy Nefs 95 Al e dors aeel | M ORI TSI FRED CAETRIG G<8
SEFA [T oifa SIS Wa vo Bt MART WA TS W (G (20T BT A (2 TSI W (AF @G (ot | S3f[acsa
PoARR1E6 f&ot g (Deep Blue) v©.¢—2.¢ T R et Ressif=aess | w7 sTevor SRCoe wximis)e Jf@gfes c4air axw @I @

FICR NCIF OIS SIS €04 |

S. Wil: Faw grrera ‘goefeer

FTHIEE ST (ATHS AR CIANE WL OFF e Mol S 341 200l | SRR SETHSR SRS TR Syl et «gfaw
e GrReet FHEIR” | 550 S FC =3 W]l (LA 76 A CiRCaRE:

o 5139 @ (Fb (FI¥): &S biteTa Fivet I BT TFOI WS 7 =S B FCF (Al |
o B135 7 (RERTHS 1 Waa Wwel): (&7 S0 @ogoel Bt Fb 0 TSI STsTahi= BIAIT |

IR TICF SR e TR Neel 5= 919 en &It @it oot ot fdeeita s el M- S @1 FIEE |

%. A2RA¥ f&o! g7 wi=r grores

I (e RRfRmsTeTe 3 (52-F182 932 SERATTR R FIE0Ed (Tory o0 8d 69 g fam @3 et fem:

o FATBRHIOoIA (7ISH: wofb (rege Wiz RS/6000 SP 36w |
o W foasasens (VLSI) wial 59i: St 3w acafeet svoft Rt Sifsew 911 afel o avwia s faa oieecs @ifo
IS 511 Cofa @ STy 4 |
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o siefrETel: 91 g &fs GTRTe 20 @b (200,000,000) WA TRFW RTATe FHCS ! 97 7T fae HRHT TER © (A b B 93
Reay o%ea 20 biteRe @RI S8R |

. SieTerl-fR51 ffiey eefe

TR 502 b Ite 17 91 ¢4fen STed | 691 g I3= Faree aerenl-f[51 aifag sz fifassiey swresifam:
Ipha = mazx(lpha,v), quadeta = min(eta,v)

TeTel o e wifeRieR catamtee WRve ST oz, e {61 o e e catamitee e AT (ER | 99eR @Il S
etalelpha 20T T, S JF *TASTEAITS AR (FIC SICA| BT | TN RCIGA T FAIOH JZ063 (372 [(F TI#Ne ®B1E (Pruning)
!

G A A6 o7 O (b) (AF & FICT @0 Aot O (b4/2)-4, 1l fawet sREISIz b1 CAred Lol FE OFl | 97 Y &5 R TSI ol
b,000 A FeT 93 ¢f5 3 o7 T @b s 9T (THIET |

8. (12 QeI WG (7 v954

555 I ST B9 FLF 8- @ TR | g vo5a 3Ce 691 g fReta a1 @ sty et

o CUFI b TS DRI AT Gl B | (A (<1 &0 oo & OB Iy a6fb @b ey e G biet (r, | Fviies Kare
T A—Te o (FH{E Senias @I mmiiel emsf S

o ¥l & 91 g SRR AICHR AL FAATSCE I FCH | AP BICA (BT 9T FINARS Gol I § €T (KFITOR G TS
FEA|

* (3el 0, 8 @ ¢: fouG W g

o CUFl Y (55 C): I FSTHCH FITARCST A Geaa Jeist Few oot g «6fb [este 125 Wizt (8. Nzeb!) I | @ b BICE
FITHAIS QRTINS FC |

¢. &9 ga mifaas 2i1d

SGIfSF Feamwig FeafSet: “77 (@247 7156 3551@”—NI< NBCEH (<1F geold ofe |

frg FISoE [eemiong 310z 4t STuve 761 9F TSI AV AR CAFAT Cerel TF AiFe! el oG a1 aF T 79 | {691 g foet @b
T VAT AR | O ST 71 (7 A (AR, RS OF (I S e 1, @32 A1 C4AR J120H G0 2ACOF (@141 A Daree (7 =7jef s
foet | e favelR o eteT e @ s w =1 s afvess) @ v (e e et f4aes o | o gorewel [esa TN—fEe afik |

ARG WZT, #NET (2026) | A QST — ST S g, P57 [Saemgomans qac Fooaees si-Iead (5559)" | plaw Jfaverd 2oz, ¥e 581
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PSP 2058 — SCASTCAD, SHICETHCAD @R [Gof AR freapraes
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PART 15 « IMAGENET & THE ALEXNET TIPPING POINT (2012) Shakil Mahmud Editorial « Al-101

The GPU Tipping Point: Fei-Fei Li's InageNet, AlexNet & The Deep Learning Explosion

Fei-Fei Li (ImageNet, 2009), Alex Krizhevsky, llya Sutskever & Geoffrey Hinton (2012)

The 2012 ImageNet Revolution: The Triad of Modern Deep Learning

1. BIG DATA (IMAGENET)

Fei-Fei Li et ) NVIDI

14,000,000+ Labeled Images 2x 36B GTX 580 GPUs ReLU (No Vanishing Gradient)
21,800+ WordNet Synsets Custom CUDA GEMM kernels Dropout 0.5 (Prevents Co-adaptation)

Matrix Multiply A
cal SIFT/HOG pipelines

Top-5 Error : 26.2% — 15.3%, ReLU: max(0,x), Dropout:p = 0.5

67 5a: 2002 37METT FoHTH 51 T REPITY: (P2 (P2 o717 SOVSTAL (GHIOTB, [STAEE ATV GI2 QUNTRIAGI 13e] 3 G QATE

e Ffamer JAIE 30T 72 AT @ RN IR, 58 97 s 2eaer o s R e @1 mikewmer 2 s Fae =7,
T A 2053 EAT [ | Folfer GREE afde FeoR oo afstafen smtast (AlexNet) TR @36 o e
BeF Regd oiRe, FEE SN feme @ (| JRred MEs 51 [ IRET 2AbfeTe FHCHR AR 7o W (o 3R ©F 20l
wgfaes oot e’ e |

b. ($3-CT3 foig @fsailie qifr: sriersifavce st ceb!

2000 I e I @ik saae Rl fem—sRebRTE e IMITe e wRe &fbe ¢ 7 aififes sresifims vk | 2es tofd
IS T 2R (@G (TBICH TS SIS @8 e |

g e Refimsieas o adl w9 (93-c8 & (Fei-Fei Li) F5onifG0e SEBIeItd (AT | NILEd A1 e T3 (7T (<104, ©2
O FES A &I I AW 7015 SRCARR 3 | THS W QA Lo @ BT <1 =2, SR OIF (@ I el e 207 ;o
fiTe 202 (o151 AR 71T @S Soef Feggrae wrfogr |

2009 FH (A fof THRCAB (AF M2 @6 @I 2R S NHFIE B MR NFLIF M (FREAL S FEA | 2005 AT
Srafoe =3 vt (ImageNet): MY ool R0 FAHTE IT Bf{E (THI0T5, A0S e &5, 5006 Rewst s @Ife 8o @lvaae @R
(ARAYS 21!

2050 I (AF B 20l 3t Ao afswifiel (ILSVRC)—@2Aa 5,000 &ivars wibmia ss @ g G o [Resg o=
VT WA TS | &2 13 % &5fers Rt Qe 9 2%-43 ST B =03 et |
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L. barol fefawsieteng o2 fow ifdgpe
FHICR Grbire A Mewitad Tars Heae (@hSAF WHE I (8 FIer IR (@fes =264 (Geoffrey Hinton) | S 73 effseRm
210357 fRrmIt ferem—ife: ferfvmT ey fErerei® 13t @47 g 3fem Jorwea |

frroref® TS (onRfeem @ e &@re 2ka WGs @ Face TRe SFHEE (CPU) oy fiefed | o b coifir anfiier SI6—NVIDIA
GeForce GTX 580 (=1 sif 5138f%a (CUDA ) OISR F55¥ (FIG &0 ST 2oiIF @ W1 /&5 ol S |

. SHTAFCACHT o6 Brores [

HARCD f2eT wo e *FRIRGE © b BT 96 218 FACSI G @B | 97 RFaad JMHEN (1R 2 foafs ¥ w:
1. ¥ (ReLU) siifgce=:

f(z) = maz(0,z)

TR oINS B e e =g wee (afSrrs «jeay Sfecy qnem (Vanishing Gradient) foaetd 3% 2@ @R (W@
TR 51T = @9 3 Cofe |

2. §oieSs (Dropout):
SIFRRRTER ST GTACNCEATSIE ST e ANRIFSIE I A4 ST | OF B SIS AT WA 89T WO ST =l 0T 1A 8
eI Ca12s Bce s, = e b 77 Feafe |

3. (G5! SSTIATHI:
RRISTANF STEH-AEH Q3R (S5 (THITIBE FIaNeS I2° I F(F (6T 20T |

8. R05% Y (12 AT o=y

205 FTEH SCFHRE W T FoATe (Aol T2 20eTl, [oraasal freom o1t st sacs siafee=
o RS FW (Rega o FifSsie Hoow): 2v.5% gie 29|
o QAN I (STHTETHCIG): S¢.9% YTT T4

$0.5 WORTE 12 SFHRE T e efferaiior 2o w5l SR | ReReal &¥T (SERET @IS @ g 2R | g @6 s
et | oot Nl o1 by ey e e |

¢. Fifeiew sxifera Fofaial

Q97 37 T ASTS @I (ol | FET MG T Yol (Gifer BHema So10ens! e 71 8 (@IS 80 AN TAE | GFoRE T A 10
&ifSD] T (FIR (FAIR) | O1F (T GfSfEaa alfenst S8 (7t fofbe (or (4eta oy Cof 20el, (o2 @fefEaa e comoo =R wami+terd e
AT @I B9t Al FEHER &g fere et | Ffax Jfarer Tga 3 Sne =@ |

SECGHA: SIZHT, AT (2026) | "FATGRIA 2053 — ZCNGTAG, WICETIHAG G [&9 S [Regmaa” | piaw qfawers 2z, %@ s | https.//shakilmahmud.com/bn/the-
epic-history-of-artificial-intelligence-part-15-imagenet-alexnet-tipping-point-2012-bn/
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fABACTICTs 2 — oSS, SIeTwItsll, 5ieT vq «az ¢sil AT Qfeaifie
e (205Y)

[RENIIN RET — [SSINIZG, QITpIoN, 51T 0q 432 (31 (IS PSRBT IS (205%)
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PART 16 + ALPHAGO & DEEP REINFORCEMENT LEARNING Shakil Mahmud Editorial « Al-101

Intuition in Silicon: AlphaGo, Move 37, Value Networks & The Conquest of Go (2016)

David Silver et al. (Seoul, March 2016)

AlphaGo's Monte Carlo Tree Search (MCTS) Dual-Network Architecture

GO BOARD: GAME 2, MOVE 37

© s (e .

BREADTH by pr ove  Re DEPTH by predi

Tabula Rasa: Mastered 3,000 years of Go knowledge in 72 hours without human games

0.0 = 1

o) Sv(s;), P(als) xN(s,a)"’", Move 37 Probability < 0.0001
s,a) "]

o o0: @reTIeaNT AT 3 @I FB3AIE Bifere NG Btedt 16 3716 972 St bieT ©0q (Move 37) G FIHASHIT QTG

205 SR Wb W | v (@& FSEs v Mo @her 93 Faed Fe% KA aFF 9F 139 orF 399, 1 7 ¢ Kol
G (A NI GFEoR WiErfeF =2y a0t Wik T o Feare yeeAerel (Intuitive Creativity) | (ofisT T9RER @TogiEA
@9 [GomIRTee Cofd Qersiesll (AlphaGo) sb A ReSsIFee & (Tess -5 <M o=ifere ed | ol (¥ee (3718 afsailvic waww bitel
(Move 37) SETFICaN @5 O Blet feaifeed, =1 fo 2rens I=@e ebfee WM Saca el @ FfNee gase S o |

S. &IBIN (oMl C4el: TR O sNifeifes i

&t g7 w1 ReTcas 92 927 @S 01 (Go) (41 et FFHTHR [eeita oy @3 Sfodws qoitass | o 2rems a2 @iest e bt o cew @2
TR o aIfS et Svimesdd fATET @ITE 7o (ATARTS STt Wl @ FICal A1 AT Gl nee 3 | 5@ @7 ofdfes wiberel fom
SZ-EISIG

o FRFITAT FLAF: (ol (AT &l 50°%° 6 Ce ARFH 20 AT WM ST T=RCIT (G AFNYF 72 (507°) (Brane Imeel
!

o Wil @l MK & BIta SIS bl A welB, 8 (ol (LeTw &ifS vitet SRy bl A & 2¢ofb |

o IETRCG WLHB: WK A A (e [N W A, @ (oM (2T el o (14T a2 I | WHE G ARG OIS BIET 91 S-S
fefRer B | T I B B 7, N @3 (U] (47 G 8 1S ARG SIEsC |

CORIIRE FRIIT TS, (I FPREBIE (I NCEd <MY AFSNSBRE FACS A |
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L. ot st @2 fEormsres weia

BT 2050 A S @ R ARTg cofiet 2o efes) w0 fSomigs (DeepMind) | SIore =F%5 f2e IR “GRCV J&VErT 720
SN B, SR O A0 A1 7 TN ST BT 1

2050 A SRl (o T o1 [FE-@HeTE (DQN), TN TER &FICa el faw 2o (&< fpea Piceet ey facer e wibifs fofée oo
4= FIT e O AfACT 0T | 2058 FAITE @ofe fEomITetss affass |

©. TIASHICANT 42 fNSareT (512 @ N6 Fie| T A6

ofoT e (Torg fEomEs (ol T o O Sgesd By WIS S | Okl NC6 it {§ Aesa (MCTS) Ay §& 1 46 o181
FACSIETSHI (THSARE:

1. of&f FBeT< (Policy Network):
[ A wo fRfefar oz oret (red Ricafeet @ics eifsca ool o-8f6 o1 et Face | afb e s (Breadth) wfc @i |
2. S¥1e (5T (Value Network):

T (AR T o W IS Il e @ICET (bRl (M WRCS NYeeIE A e siiie I (S Fekel Feb! | @t ST
sfeierel (Depth) TR @G |

92 73 (5SS e &S GNIS Tae e FIGeT (4 (T (37 5B (g e

a* = rgmaz,N(s,a)

8. (318 wqey 5iet (Move 37)

TECETa THICE ST O 2rafRre™ Sgfas (ol C4aId RIS S eeams o coreet |

faSIe (eI, WA BIET STHICN @GR &l (ACH 12 AR GFT5 FICA 21T I | 7 2SR IR (ol TF S (LR WS H26% IR0
51 (nedl fodt SRCbC I FremisT geTl ot Ry B 20 o | o (OTea (514 I I8 0 SIfCa 30, 2016 203 (BRI (RS BT (1T @R
oitea I 20 0T T30 | ST S i 23 Rl @ I ‘9 @I IR 5T JF | (PIC] NIF€eE @I GO (YEce
ity 1

FITHICA ASFRAe! BAR 21t R (& (@I Taa @3 5 (ST TR & $0,000 A Mg 9F:44! [5G ©FF Oy (TBewF rafee
93 55 @ITET LA (% FIge 90K | @R AV (973 B3 ARTHICANCE Orall 6 |

¢. WCEa (<19 AfStary @ wersiest &l

v (¥ & (TGt @ SIST olet MeafRie—awen bie (75 fESI3N B15), [ ATl Waws 0 Wi 0% o Ifenfss o B
e | R (1T o1 wieTRicen 8- @ Fifser focs (v

2059 I fGIMBT Trad e @eT=iestl fvta (AlphaGo Zero)— SIS (PG 2T (el RIS, (e fNas @siq fofe wea 5oy
ferd TR TS (4T WIg 4% 9951 S0 ST e ALHINCE $00—0 AL SRETH (AT | WL (O T IR0 TG Soae™ I (o Nq
fom et | w2 2o wreifre Ffaw four o Tgw 391

v

SIZCGHI: SIZF, AN (2026) | "RETCHAANT {87 — [SoA713E, QTR 57 0 G372 (3N ¢ DfezfHe e (1050)" | Plav Javara 3oz, 99 5o/
https://shakilmahmud.com/bn/the-epic-history-of-artificial-intelligence-part-16-alphago-reinforcement-revolution-2016-bn/
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PART 17 - "ATTENTION IS ALL YOU NEED" & TRANSFORMERS Shakil Mahmud Editorial « Al-101

The Transformer Hegemony: Scaled Dot-Product Attention, The Death of Recurrence & GPT Genesis

Ashish Vaswani, Noam Shazeer, Niki Parmar, Jakob Uszkoreit, Llion Jones, Aidan Gomez, tukasz Kaiser, lllia Polosukhin (2017)

The Scaled Dot-Product Multi-Head Attention Engine (2017)

Scaled Dot-Product Attention Mechanism

Query Q@ Key K

KT
Attention(Q,K,V) = softmax(Q—‘T) V, MultiHead(Q,K, V) = Concat(heady, ..., head,)W°
Vak

foq s FrR7eawIT QFCFEIE @FTS T (@IS Vb (@ (TeRe QNG It RN et 73 B 3() (GRS 113t BT S

2059 AT G WA, @ (& 8 @9/ RONET W SN{EEF WG B A6 SN AF FCa T RN e afegmass s
—“Attention Is All You Need”| 728! &f@* SITHA W04 97 o1 S@RA—grawasia (Transformer)—aFfes o efg=er (NLP),
FEER foem, P Mm@ @ifon @IS o wiIee abfere RN 93 FACRAE (ST Sfgsres Fojefesl SRy o |
e am e s (STR0TS (Tes-SHITB-I7 &RCe N5 ISR O SN AR FIC5CE I8 ATHHe9e afsqgael 1d 3 |

s. FeiEET afSagael: O(n) TgEhE A= Fwgel

$5b0-9F TEITEHE TR (ATF 2059 2RIG AFGEIF (T RTeet qrerg Fa(2e [FFas e (hem (RNN) @3 @3 Sy wiof qeravifbas
(LSTM) @ f&esi3€ (GRU) | $7 GeaA6as-97 96 emre Aael fom: «ft efefs =item e sl (hy) el Facs o7 =1t w11 (
hy_1)-a7 @9 ST o

hy = sigma(Wazy + Uhy—1 + b)

93 TGS TETOR FIRACT G5 n CACEHT ACHF @ O (n) TS YRR IToF Ao 2eel, T iy &S (GPU) a1 5f%2S (TPU)-co
ST ST L1 T8 IS | #6 *IS (BILFCT G0 (oNaics Hieg sxiffi afStarsa Fem 2o wes weites o 9 (7 |

L. CHETG TH-CATOIE 8 WIfFH-(TT (STETH-SBICHT#I

TR SN SaRfed 2fkes e S cTers-enieee (Self-Attention), (@4 &% A AfS G a2 Y &= 7]
BITFR I ST i@ S0 o1d | FEF (Q), IF (K) @R e (V) SwfGeaa SEses Syies==i st <1 =
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text Attention(Q, K, V) = textsoftmazleft(fracQKT sqrtdyright)V

QU fraclsqrid), (FeR wE20 oo woifaa: TSRO d; I (A T6 (ATCTET T o< I 2, T FE THOMA TR
(SRS *[iR FRIFIY 5 TR | G2 O Ssifacms Hfeaa e |

(T AT TG e NeH-28 SHIG==I= (Multi-Head Attention) / 5223 F& [T QTSTHITT WL FNSATSIE GFEE
I (AT GBI T (el e

textMultiHead(Q, K, V) = textConcat(texthead;, dots, texthead,)W°

O3 T A GF8 I AV T9/F, FLACHG AT, G TSI WA 515 58 A HJL TS 2N |

©. BEige IAEE G e 3w cFeRfen

FACORTFAIE (HETE ATE T AMCnE o= (spatial inductive bias) @R WRETET-9 UE IfeF (RRARTOR SguH | Fg
GRTRICE (FICH| 2REES SR S A T—afb GUFTYTEAT G TN G756 BN (AT | 0 *TH @ @RS S oAfeiee
Q=HITSe (Positional Encoding) o &1 =

PE(ps.2i) = sinleft( fracpos10000%/ detmoictpjght) quadPE (. 9i11) = cosle ft(fracpos10000%/ destmoict pj g pit)

AN @3 FISS AT TR FHeTS] ST S, [T (UB1 @R AoresIela FCAIe! Grorpasia @iy sifere frare s =11 @3
O(n?) Y& ST PG R 92 (BIRCR SIS SICTHOIF 91 FIoi K |

8. 315 ¢ &I (AT eI TIeTTHI NCoe

* axHIeR-Swfe (BERT, ROBERTa): S &fI5eT NCOHLCNS NN AH o3 b (A« (79 S0 A, F Filvifecas= @
A5 fefe =itg coree |

o GVHCIF-EHCIF (T5, BART): To RIS NCO! WG NCS| Tiivet DI ICE-§- RIS FofREd O 3592 =1 |

o fErFreg-amie (GPT [fHer): ot MHER M RS, = WA (e armel I, T WS (eRite gans [ewe siiasmife
WS |

2020 e & [ Grvrasia (ViT) NS ST, SEHCes & Wekie SRRt @92 a9 SIS [aiw#It GIsTeawia Foeod
I S &N S (T @fF T Fhaw Ffawer e gofers fofe |

v

SECHHA: SIZT, T (2026) | "SICGTA 3T & 2 [N @ GISTHRAIES ooy’ | gl Jfawara 2, %@ 59/ https://shakilmahmud.com/bn/the-epic-history-

of-artificial-intelligence-part-17-attention-is-all-you-need-transformer-hegemony-bn/
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PART 18 « FOUNDATION MODELS & SCALING LAWS Shakil Mahmud Editorial « Al-101

The Law of Scale: Kaplan, Chinchilla, GPT-3 & Emergent In-Context Intelligence

Jared Kaplan et al. (OpenAl, 2020) & Jordan Hoffmann et al. (Chinchilla, DeepMind 2022)

The Power-Law Frontier of Neural Scaling (Compute, Data & Parameters)

fest Loss L

P12 (158)
L(C) = (C_c/C)~0.05
w

Chinchilla LLAMA

N D, @
L(N):(ﬁ‘) . LD)=(3) , Cw~6NDFLOPs

5@ oY /AS31eT @fere G BT 3 oDt ST NI G2 [ 0 (@ 37 FVGHG 78515 S=5I{Bera Qg1

2030 (UTF 20%% AT W&F Ffaw Ifawel @ 1w S [l (AF steme smifms@ (computational physics) stel Jffig
e sfipifee us Keam worefis =91 WSam ®fak & (Scaling Laws)-43 SR&R SReFmd MR (F (T TOER ARETHH 8 (e
o1 (I SFRF AN 77, IR FFPREB *Ies, SAfbR 7225l @2 (THID WHEF @6 FAAHE 2ireT=-a1 (Power-law) Nifefe wig= |

5. TIAAN CHfeT2 & (20%0) @ AeTF- FfoAT

2030 JCE STATINZ-GT NEISF THIAC FIA 8 SIF N & S+ “Scaling Laws for Neural Language Models” )| $&1 (74 1
SIGIfialfsTe sisre ot @-aqg i (53 @9 (L) S8 (C), (BB oSy (D) 3z #H5ifNGa 5145l (IV)-43 e FAe Joc J offr:

L(N) = left(fracN.Nright)“Ph"  quadL(D) = left(fracD.Dright)""" quadL(C) = left(fracC.Cright)“Phac

SRCECT @wFesl WEE & @3 (@, 93 FfR TR FET TOW @ 41F (P FRAO| QTR TGS AE | FIAR A1IE oq 71 2eafee
fAfirg FE6 ATe’s Capprozb N D-(S TSR *FRINGR 3fa T4 (NproptoCO™) (S5l 3@ (DproptoC®27) 6 @ TG | @3 4R
S fofie a2 Cofa zaafea sae [fewm siyafibeas e fafif-o (GPT-3) |

%. fonfoetl 2o STtdas FFSH 96+

2053 AEF W6 W fGomIzrea S THI € $F e efbl<l & “Training Compute-Optimal Large Language Models” (I ST
qo fiferw =fsibes Bwiva Nree (o 2x) | fTomZT el T (T ST AP T @6 RfSema @b FHCT (SHTAoT WFGE

SRS 4 A |
2IRGE @ (BT ARfeTe o5 ANTa [Fearge s
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L(N,D) = E + fracAN®lpha + fracBD"eta
fSoMIES ML & alphaapproz0.34 9% betaapprox0.28, TF X *FRINER @ (T (G SHFNEE 2 (5:5 TIATS) I F41 Sfve:
NproptoC®®, quad DproptoC®°

e Nretad &fSG “rIfNEza o et 205 Gt (Obl &te™ (Dapproz20N) | (il (o1 f&fif5-o (sae [ferm safibr, g W@ woo
fferm (GBI TR asief-elf¥ s foer | Baloal wg a0 [ferm =it Foy o.8 Gfewmw Grae affes s fafsib-o- [Res e
s=1feTe F |

9. -FACHHO alfee-a e

CHE TR0 (2T T oot 3N-BBHD e | [afPifb-0-a5 i (R T FICS Gl NS ST WIATTH FCd FIZA-BEHL TS
ol |

&g sae R st (e o &GEb-o @I IFcarEiem™= @ st AfRasy 2o (@< &6 (Sotd FAFB SR (e
TG TG T TS THA T

theta® = theta, quadhaty = argmazy Piheta(ymidTicotprompt, Tteatconteat )

T OIF FHRAE RTP-aoT+ SRTeAR N O35 Sfae afik syesifins FEed F0@ 1 @4F (A2 O (T TrorTH I NCea
(Foundation Model) &=ell—ZBREIG (B [N (TOIY F-ogREIe df¥ifiFe o sree, 1 ey [ifva Fites sem fofe Roe s
I

8. BTETS FAIREAT © Ffaw @mifes

sree T4 e S8 T wfo@ 3 (&gt;104{22} FLOPs), $4+ 251e, F(H2 fFg Senf#e SFTor o 21 Gite q2-419 [fFE snfifes
I, (@O (@R, 93 TEIfeE I | FFPH @R (TOR JYA (EeR (@ IR Tl T AES (FHAE IF REATa TR FeE
FAIET A |

v

STECH*I: SIZ, AN (2026) | "G NG @ (Fere Fa@' | Flaw Jfawara 2oz, 2 si | https://shakilmahmud.com/bn/the-epic-history-of-artificial-

intelligence-part-18-foundation-models-scaling-laws-bn/
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PART 19 + THE GENERATIVE EXPLOSION (2022-2025) Shakil Mahmud Editorial « Al-101

The Generative Awakening: RLHF Alignment, Multimodal Latents & System 2 Reasoning

OpenAl (ChatGPT, 01/03), Anthropic (Claude), Google DeepMind (Gemini) & Meta (LLaMA)

The Modern Post-Training & Reasoning Paradigm: System 1 to System 2

Alignment: Pre-training = SFT = RLHF | DPO

1. Base Pre-training: Web-scale token prediction (Raw intelligence)
ulti-step theorem proving

Lppo(79) = —E [log o (8 log :I ;

foa so: @Yo @AIRIG 9@12 (8T WITITIZEAT 3 3143 QISTZAD (2IF SISV (8- 513N e ST T |

2053 AT (1T TN &lIF-elfH s FIOTTH NEASTHA TER R G30 A foa wirs Fdeem amaas Fce ki | o) @3 [fe-3
STCeTeTE i3 25l o35 $uiRe (hallucination), R Sl Al ATRAIGAAS TG0 NG 200 | OB FI6] IaNGIF Smaentoy, ey 3z
e BRI TR TS S feras 20 SRS (Alignment), 7 e @fsaives (omiibe g3 Reas Regp=er 6|

5. el T F41: AHF9Ha259% (RLHF)

OB AT TS * NI G TS 8 TR SFOPBICE FATST IS (TS T AT 9368%F (RLHF) #7%S | @71 foqfs
eI 4191 FCACR:

1. JAITOIZETT FIZF-BOML (SFT): SHAITH MK AP (GBS N6 1A FrBivia @ Resist e |

2. faeTrE wrea eiffrser: Fefd-Gf (2w Nree 2R IR NGRS 7w @ @Haa eoi fofe T @fs =wifdR T ) hi(x, y) o
4l

P(y_1 succ y_2 mid x) = sigma(r_phi(x, y_1) &#8211; r_phi(x, y_2))

3. foifone wifBaiareme: afeme ARl wFBMRTeHtTR Mt TAGE % FeE WS eifzs F, ATy FeIF-(#T2ed (KL)
TIRSATST (SR ST o1 A (A Wl g5 283 G

max_theta mathbb{E} {(x, y) sim mathcal{D}}left[r_phi(x, y)right] &#8211; beta D_{KL}left(pi_theta(y mid x)
parallel pi_{text{ref}}(y mid x)right)

B (FE TIRSRCG (A0 MG KOG NOER @07 AT T (ACF [0 A | 20%% I oI 928 eyfets (o Hrivfaiife
(ChatGPT) ¢o1151 Rt ergfessrs fRataa o & |
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%. a2 s s wsce (DPO)

fifore =ifemIel 2ters f&fIE8 Rite @2 Y IR NCTe AROAA T TO5G Trivel @ AFGAE e | 2020 A IFIRAS &2 SR IR
2 cawitas afBaEre™= (DPO) | SR &3 F0E (7 ReS T FeR TR o TS TSRTOE Gl I a6 F2er 21T G-
GAG? TR TG SPHARCS TS

mathcal{L}_{text{DPO}}(theta; pi_{text{ref}}) =-mathbb{E} {(x, y_w, y_D)}eft[log sigmaleft(beta log frac{pi_theta(y_w
mid x)H{pi_{text{ref} (y_w mid x)} &#8211; beta log frac{pi_theta(y_l mid x)H{pi_{text{ref}}(y_l mid x)}right)right]

fEf1e Grom-em FHSfGre Qeaaas SHHARICIE T Fad @9 we, [BfeRe 8 Treeres 6 (Sl |

©. FERFE= NTwe @ SrET Jomaiea f[qe]

SR NS e og Cefire @iy ffFes wces (Diffusion Models) | *BIE (GAN) aferfgees affrser am g «ft
SR CoIFItS CHIERITE ANFICN LN T 0 | [Rym IR F0Ier (A 0o oot [ewen [ewet aea cofe 21 e,
53 TERFE*I 3 T NCo! [owasd Foatoe Rigees |

8. FIoow-5 I=Iw FHIow-% ffef=2 @ (556-513% F~>es

YN GGG ST FCAWIC F95%-5 BSia Wool Fer Fe—oleFHaT 8 woifiasan sifoce afed Gt Coff e | T wibe aifs a1
e @S arE g w1

43 TS| BIeTS W (53F-819-A6 (Chain-of-Thought) @3z (G55-513% 76 | Fas axted FwT QSR FHEs 3T T NS -
PRI, WG @ag G ACET Teye YR 197 I | SrPHEWIZ-9F 01 @ 03 NG MHCH A3 A FCACT o A-1 Jfofge
IEM-93 ool T WREEF ARG AT 91T @ (qeaifvs 7] AHLIC SACTF A 203 SLO(R |

SIZCGH: SIZF, AT (2026) | "GO [T, @F9T9359% @ [o5w-< fFef¥e” | play gfawara 3oz, ¥@ ss | https://shakilmahmud.com/bn/the-epic-

history-of-artificial-intelligence-part-19-generative-explosion-rihf-system-2-reasoning-bn/
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PART 20 - THE AGI HORIZON & FUTURE HISTORY Shakil Mahmud Editorial « Al-101

The Superintelligence Frontier: Compute Geopolitics, Silicon Consciousness & The AGI Horizon

Nick Bostrom, Stuart Russell, llya Sutsk emis Hassabis & The Global AGI Frontier (2026+)

The Planetary Horizon: Cognitive Capability vs Alignment Boundary

1. Phy
EUV lithogr er s, gigawatt datacenter clusters

HUMAI SCIENTIST | ENGINEER PARITY|

Ensuring systems far smarter than humanity remain reliably safe & corrigible

Autonomous biology, material discovery & the future history of mind

liI‘l"_l Imachine(£) 3> Thiological,  Superalignment: arg mﬁin D(7r9, H*)
=

foq 20: Flaw 19139 IENGT (AGI) 17915 JoF I STHNO! I, CTNSTIFI FISAEE QAIFISINT 972 JATIASNHL BN |

$5¢0 T AR FRECTF {251S Sgeaet 9171 (Turing Test) (VF ©F IR 41 =rorra NIRRT Gferm on=ifibas Fee @head—gfan
Fawel ofge [ (AF @ TFF TOFoR AT FRIHE (@ G oRee 2R | e awEl wfew afy wme ez sk
TR St e R kA el ufeew T AHRERE (emitaet Seoieters (AGI) 9R SRS F-Saamaia Flas wfe-
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