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e Babbage, C. (1864). Passages from the Life of a Philosopher. London.

e Lovelace, A. A. (1843). Sketch of the Analytical Engine Invented by Charles Babbage.
Taylor’s Scientific Memoirs, 3, 666-731.

e Swade, D. (2000). The Cogwheel Brain: Charles Babbage and the Quest to Think. Little,
Brown.
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e Turing, A. M. (1936). On Computable Numbers, with an Application to the
Entscheidungsproblem. Proceedings of the London Mathematical Society, 42, 230-265.
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& [N & 77 9Tl |

Heeod PO (I O [NeIg AW I G2 7515 ez Daveae o o Wessw snfScewoie (Von
Neumann Architecture) St SNg A1 |

o fNEIA WK FRIOCEA AT GeTl FF FISORICE 6T e wzee Roes S

o TGS SHIHATBS (ALU): o, Reans, @et, ot @32 3feas gfesa ier Fime e |

o TGl FCFIE (Control Unit): (I (ACF NUHIRA @1 AT 9108 A, fEEe I @32 NS S0
AP G NI 2SI |

o 3BTz (NI (Memory): FR(T (J2RE AL—@AH (I 21 YOR a3 A (TH| @2
CETET (PTG Ao A |

o 395 @ WISHHG: AT Tale, (ATF Sy &IZe G2 VNI Tl AWIo] I WL |

o SN IBeTS

@Rg GIOIG AT A SIET ARCICANT M (IR (ATF 92 S (TH] @R TPGIFA Fo13 AMCe T, ©i
AfoRS TroR T @S T @, (IR (AF OF A FF5ifoq FRC ATHRCE 07 AR 27 | ATF I 2 oA
fASWI= TG+t (Von Neumann Bottleneck) | Sedd gfas 1o afFoaoiiae s (o
(L1/L2/L3 Cache) I532% S 92 KK (VIR 1 27 |

2. F© #f97 9% 5ot gd (Information Theory) &

f5F G2 AN 58 AE @@ ARER ST @ fFTHIARFT FC 2T I FF 7 IS N[INAT: &
SRCNOSET R6f7 &G FNEG A= AR AREHE o= T FERE, SN TS FE [ 55 o2
FE: fof SR (ot ya wifisa S |

=T SCATR SifReiF R /B (Bit — Binary Digit)-& sikealfire 3 | {1 st Faw o205 (&I e
SRS T, O 20 Af*ere] 17 T Mo sifasis | AesfeRaiiicem e w i @ o Jaa s
HACIs @G (Information Entropy):

H(X)=— Z P(x;) log, P(x;)

W @I B $00% FfFve = (P = ), ©@ oF @G 26aAl 0 [G; Ww @36 s Y@ o601 (=© A (G
ool 19 e 55 © RE S5 2o = | =[5 ARG el T [FLITe #Fi=-2Hfer Soroims (Shannon-
Hartley Theorem):
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fefmieee e Saferrws \a2 5% [Faaie @b M FHAe-(F 5owd (CRT) 2R SR BITSE (Rlb] (e
tofa T - feear foee crefe |

93 CfRa RS o I T SR (O FEA G (JT TS IHCHIE: MG @R
(Manchester Baby / SSEM) |

$58b (AT &S G, CINRIF FFICE WK SfORACHT FCHCI TN To115 TG | BF i @Ff6 $-A1RCa (e
(ofd T, I e e JR[IF RCITHT T 7 = 213, 988-943 AJTH ©ier (Factor) e &K 41 |
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Y AT ©AFH
e von Neumann, J. (1945). First Draft of a Report on the EDVAC. University of Pennsylvania.

e Shannon, C. E. (1948). A Mathematical Theory of Communication. Bell System Technicai
Journal, 27(3), 379-423.

e Williams, F. C., & Kilburn, T. (1949). A storage system for use with binary-digital
computing machines. Proceedings of the IEE, 96(40), 81-100.

e Lavington, S. (1998). A History of Manchester Computers. The British Computer Society.
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fRe* *IS AT NRNIR A0 SEATF S IO IF FAees eibiEd YA =0l | 5 A Oypa Hed 9o
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$58¢ M BRITTN GWHE IR ARNE FFHCERMYTEA OF 5IN TIBI (4 AT, IF (@& R0

ATFHA IeTce “BIRAI & FFEs (Tyranny of Numbers)”: I3 JCol I9 200, TFF OF @ SAMITR
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5 M @G o7 «FW, T T TG 2B W@ ¢o TICIBE HIHUIT Jio SR [Foes 20T M7 |

93 BT TASINE AH SN (G5l A0S 89T *1G B (5T M T | GF6 9ATSCF Ie7 27 SN
(Emitter) 932 SoRGE FItAST (Collector) | T 3BT TN [ge, &R ASITH (A, ©AF SCHIN
f&bIea (Tox (@ 1 &b BIteE I I C(TF— FEBE 2y *fe=ial [gye eamE @ oI Fage

IO P !

] 20| W 3fORTR 2 GIfesod (Transistor) | (I SIFAN (73, T€ RFATTD (13, @I F051 HEd
@2—a3B o T Fonem ooz M Sesgee ek NafEe 2t A9 | 92 SN AREHET T 55y A
G, FIH G2 FACE (RS FH (8T 2 |

L. WSl 31T @32 FgrTares sbe=’ (Traitorous Eight)

Gferta Affens Seomiaa ACH SN sFa FfACHTT 2M1ta wceoie &S T ==l ey |
g =1fet Rt vaw w=eIdl 8 CFoRIbIA) A5l |

559 AT GBI ST WA AT AHe eifSTRT o RKeal—_iI6 TeoT, 16w 34, Giaw Fis,
fafeo, fow ¥, SBfew F13E, (& % @92 T FAOTA—AFCIC 2SS I | I G 1w
frcafRceT “cqabarsT @35” 91 ‘RyrTEres Sbe |

fReife o crurRbRres Wik TERe O3 wibeH el S couebies (iheeigd (Fairchild
Semiconductor) | 92 SFHEAHA 2 A2 B T (SRR FHBIER TP® @I o (¥ N7 2@ Freni=
fifere= spifet (Silicon Valley) |

. 3f6ratee JFo (IC): et @de weas

T ST BIHfSrne Cofd I8 (TSI O T A6 (@IS AR T VTl ST (F1F T | @3 AT
SN I GO N2 SRS

o oy feelR (BT BRGOTA, S5eb): TR Araiet gioa s fFeifd qwbaa ercsffar qued
@F GHTeBR, @SPDI @Ik M6 I OIFF RIS Y& IAA—IT AT Fer 4 260G
FFG A NZCID |

o QB T (CFARABITT, 55¢s): G @I 25 QTP 72 I T HfeFeR e BER @97
e afdrrs Seolafra Nrel SRR SR (AR FE (ol FE T NIRRT SForatce
SIFEG | (T TSR ATAIR QG| o5 &% AIFH GFAC JHCR AR SH@s 2Tl |
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8. a4 9@ (Moore’s Law): SR steyeid sifewa

S5U¢ ACETH Afete 2Rl /e NN Oy RIABIRCET A&Fel ARBEAS o6 J7 (@0 9F TR &47F |
fR51® FCIF IRCIF ©F [T I JF o1 A (T QI (fetpey forel TR 4h0e @ el Fafemsa Il 0,
oS I7g (312 T2 et 2oz |

596 T F @3 ANTAN TR FE Ie—aifS 42 q5ea orom Frferse wres fawe =2:
N(t) =N _0\cdot 2AM{\frac{t &#8211;t 0H2}}
TR 4 @I erpfess e feet 71, @b fomt Ry oifiieega g us @felie =10 | [Rere sl i w3 &I

IS Taraa Rivcrst «ak v afeee™ 26 (EUV Lithography) F=Ics @3 SR & 40d a4l 20—
(e AEF AT MRG0 SISO Sreae AfSfb TR 2Co R SGTHIN 20 A FACE |

YT 9FICEHF ©WIG

e Bardeen, J., & Brattain, W. H. (1948). The Transistor, A Semi-Conductor Triode. Physicai
Review, 74(2), 230-231.

e Kilby, J. S. (1976). Invention of the integrated circuit. IEEE Transactions on Electron
Devices, 23(7), 648-654.

* Noyce, R. N. (1961). Semiconductor device-and-lead structure. US Patent 2,981,877.

* Moore, G. E. (1965). Cramming more components onto integrated circuits. Electronics,
38(8), 114-117.
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Flaw IFaTe Ty — TIHATA AT SHCY G2
2SI @12 (Symbolic AI)

PGV JHVGIT A — TIEVIEY FOIAT S¢S I T GQUZ (Symbolic AI)

666 */=1 ¢« November 1, 2026 -+ STII MIIY
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SIS AT SO FA@ AT 9F2 [BS3T (STRIPS) TSI SIAIT 3 G-I (A*) ST RITITN I B LY &f1est ey
ST FIC)

“g & ol FC 2MA?"—v5e0 T 92 SF 1S QR e 5k | 0F =2 927 919, S5¢y AT OH
AT THACY FCEACS TS A dFve] o6 sferefan, Wifeeml @3z o [Reaml | Sing ew fwa
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23T OfF S 41 TN | 3F 1R R0S w8 FPR@N (WF @9 0 f[eew Fonk oy fer anfoRefme
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S. S AT SRy : vy SR o

$5¢0 M ACBRCE W AR M2 (Mind - SR G M FE 17 G| ST SIRIANAG: B~
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93 AT GFOH [EFF GF0 I 9F I0T JIRICET NN AR TE G0 T AT (GHG BI16 FAEA—I
GFC T G2 A2ROH GFT6 IS0 cellal | 7 s WG FrrsiFc #F [Kows Rifveeia I@cs = 2=
(SIS ST NG (FH FCHE, OCR 4(F (1S L TG TFCIK @R AAFF SHA FACS T ZCACR |

L. THACY S5CY: AT STSINE FNEH
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AT ACHIBI IR (@ IR F© #FIA TFCHE FIGCTHCAG FICR 4,200 TANKS WAF STmitas G FH
afSRHE &I A5 |

TRIG TEEE Abfere  RIRGADS #=iod Giverel @fSra WA Tou @FT AN R VR FACE:

“SBfeMRre Srofatem™ (Artificial Intelligence)” 31 Ffaw Ifawet |

55 T G2 8 9B NN befl G @FSRfF ST T (7 ST (TCSet G =I5 A1 | SIl FC
30 o @R SfoqtoR aaw sve Ffaw Jfawel et wfes fAefies (Logic Theorist) |

. e fIefaes Qa2 e sl ANig=<Hdl (GPS)

WG FACAFCE (SR (JOHNNIAC) F1So1a SAI afees RS TKRel FIeHCeivEd Neel FRYFR
Rt e 1; @ft T el e &8l Ifes (Symbolic Manipulation) &G 4 |

G AT G2 (RIRGCR0ST SN &Y [ FevbaLa o At Tiibe Soiompeste el 9 wifrg
e 2] G2 (AT | AGS RS ¢<fb Somita weas wbfb Moo el T @R SRE Sy [Keg
AT 2. b¢ AN R TR AT 8 (FAR6R (@ A &t fycefeam, afoe Refet o o e
TR @ BT O Ry e frer (1 I
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TR (e DOERA T 0o AT | Ifaxe SHAe 20 AN dI0 e TS5 [Fga Awd (@od
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8. (ARG (X1 AT GATS W= TCHT AWGIA]

S50 (ATE 5% AR W& TR So5=cere 6 39366 (SRI) Reamal coff s [Resw &3w
I (RIS @1kG: %1 (Shakey the Robot) | 5519 ¥ &7 &9 IICH 8 FHICEIR TS A9AT I F19S
0 O IV (RS R K1 |

IR AT et @B B w1, SoAlTma @ TRER 2 R Feg FHH-23%F OFE | b @fe ffE
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FREDI fomIe (FieT |
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YT 9FICSHF ©WIG
e Turing, A. M. (1950). Computing Machinery and Intelligence. Mind, 59(236), 433-460.

* McCarthy, J., et al. (1955). A Proposal for the Dartmouth Summer Research Project on
Artificial Intelligence.

e Newell, A., & Simon, H. A. (1956). The logic theory machine. IRE Transactions on
Information Theory, 2(3), 61-79.

e Nilsson, N. J. (1984). Shakey the Robot. SRI International.
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1. 9% (A (FI GFI0 Fier FAE 9K ©f fTdoea FaE |

2. CHIANSTHA (T QTF FATER Y & S AT | 5590 A (@ L0 SBRA I [L5TS Aol
(Pipe / | )17 N G (AT SIEHHD AAR S5 (LTSN 245 RCAC SATSC TR |

3. SRISRR a6 (GO PGH | ARG THRCHA RO (GHOLE a2 F4 |

4. >af$ge I8t (Everything is a file) | T6f%, (wlf, o= [l (AHSF Tab—RIFRR2 SIFHE
FIZe CHNE FISTIR AT 7 |

G SORED FIOG S A® (Linux), SHERT SBFSEs (mac0S/i0S) (AF ©F IE HIGES
AHCF—S2CIeT Jrore ST R TS Wiy AAED: ey @ ayRe™ Pffrss FFHEhE o e

3o ¢ 5 ST oIwe e |

ST 9FICSHF ©WIG
* Hopper, G. M. (1952). The Education of a Computer. ACM, 243-249.
* Backus, J. W. (1957). The FORTRAN automatic coding system. WJCC, 188-198.
¢ McCarthy, J. (1960). Recursive functions of symbolic expressions. CACM, 3(4), 184-195.

e Ritchie, D. M., & Thompson, K. (1974). The UNIX Time-Sharing System. CACM, 17(7), 365-
375.

¥

SIZCHH: NI, # T (2026) | "TFC ST QBEFOIT — (& 2T FHZ/, CRIFGI, 75 93¢ SGACHT 7" | FTi5¢ @
GRIEET 327, %@ 5 | https://shakilmahmud.com/bn/history-computing-ai-part-9-compilers-unix-and-c-bn/
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WW%WW(ARPANET) G AN @G, It A@EE 216 3 TSIOURI VLN GBI o715/ @2 (TCP/IP)
(ENBIFETT G135 1SrReT)

$5C0 ER SHL0-IF TIE afels FSo= faet sooef R[ftzw, @1 Bitsi sicer | Soymesrs Ry @ e
FAITHIE FIG A0S B3 dFGH NIIIE THIRIE T (@O 20O A SIFCIC 94128 FICE A 211CS
20l | WYL AR 2ad AR K@il 9108 Gelte O baw T2 la 8 H4d (D SAF HFCEFIHE—|
TR WS 8 T [STGDIE D 0@ IR (ofd T S [T THIRCE |

S. AIfFG I o316 JRocw =[{ed

G WRER (I 9F @ ORFIER A8 @EIEERKRE oo mMids J23fde (Circuit Switching)
AFSTO: T NPy I IR AN & A G0 SRR AR OIF AN} T3P AT | (@A 916
@G G @;EE AR Q@I &R 2 T @It @ o [{fvgw 20w @ |
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BT (M | ST G2 ITCH ST (TIITS (Sfod (@ANES HIRMAF O Aox L9 SBRA I 3R A (A
27CFH H22 (Packet Switching) |

IIFH FroIF ey FCA?
@ AR FOT@ FH I WO A @E QAR IR | JONF F7 Fa (G5 G0N T 2o e
31 =27 | &lfSfb oIS A
* (2U4 (Header): (2A(34 BT, 2o FFHI 4R FHCHT b 794 |
o (otetie (Payload): & ST Tl WA (THRVS H3b (A 5,028 J120) |
o @A (Checksum): 9 (FICI O35 [Fe 2R 1l ©l TH12 FAF sHfeifo & |
ATFERTE COIF-SHIS-TAG ASHLTI NN (B8 [fon (e 1 Ar8o= e 7=9+f FRwera fox fon

AT BB BCA | G0 T2 (D (oINS IS FALPFTOIE S5 A1 0 (T @R AI9[FT FPIEDICF (TR
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L. HFATACET TN 92 25 SRR S5 LS

aTe1Ere fAeré (Faaas o e (M /M /1 Queues) IR FE 2BCF6 (@IHMRICR snfafess fefe grom
FEE | S5 A NF af s neg Tywe™Ts W6 ey qraf™ (DARPA )-F S ©F 33 S0
(ARPANET) &g | @btd [iR@ (BBN) @i Cofd St (heada [T A1ShI: FBITHA (NS
e (IMP) |

SfoRITHT AN $1: “LO”

$5Ls ANET & WCBIRT T® $0:00 NS 28HETG (UCLA)-F 29 bifel F137 IIRITE 07 (BT AIRa M5
SHINCHITES TIPSO B2 A L; S (ATF *19 Qtell: “L 21sT (oitn” | ff Bi2or Face 0; 89l (A
SIRICA RCAL: “O 9IS (OITR” | @917 Fof 5139 S0 G.... WiF SN 2[721 ooy @5 0 9 2 (0!

SO 2 WK 3feqd e Il e (@< 4o o “LO”— FIFoRned ¢F SREeIAT el
=T (“Lo and behold” 31 ‘(5T (MTl!’) | &F 961 99 @b TR FF 94f #1771 LOGIN FTheTeld ATSIe = |
S50 A FETTFRR NCe SR (16 T& 20 ST el IO (e AV 91 A1 F(H |

v. {6 s, 39 <1 <2 fofsfer/enafe (TCP/IP)

$590-97 TS (@SS (FHSTIF, FIHAIR0 (HSTF U2 ARG Weol fon fon (hens Cofd 7t @oe | T
SR &S (I AL O] et 7 |

$599 e TG F9I6 I G2 SHICTICES &6 A G2 724 Roe (B CTNFYTENE AFB AT Sitet 4=
SN ([ FE | 598 AT S| S I SITd S o1 Hiwfoi/@nafe (TCP/IP) |
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aT-5-a feifsios

AF QIR T GF0 ANF FIofS Ao a=e| FE: (TS ACHRIVEAE TR T AR € FeAF—O] Y
MIIOSAS TCol T TSI W (S5 (M (“Best-effort delivery”) | & (I 2516 ARCH ¢ 61,
f3awcel (ol e [FT—TR F5s Give Fer 2AfbE FA &S AF F8oReE (End Hosts) |

o 3% (IP - Internet Protocol): w5 W2 BFME AR MIIOSENE IF (HSAF (A &5
BT (Mg 7 |

o f5f5if% (TCP - Transmission Control Protocol): /-85 2@t (Three-Way Handshake )43
ST fRIom SR 0ol FF G2 (I FH 78 20 ST AR 5981 I |

8. 5 TP, Sob0: FHIACICoT HITDINS Trufue

5550 AT S TR G IKFOER “THlol (T (IRl T T WKATADF NS IICORCE A (ST
I 0 Q0! BTN/ (AR it 91 = | Oz ifoHiNFe o (73 Aewa WY SO0 |

fofsifor/nzfer sl S3@ @ (@I FCTEB FIHToa TR 71 2eqw «ft @™ bl [y = s | wiEa=
SAGHIA FIRE, TGRS @ STRTR—IASFIN 7 Y& A8 AF @ FF @3 T AfFHFORE INeATS
ACE | T TR arer G2 Sl ERebTe TSR N 97 T eI 2R |

AL QFITSHF SATTQ

* Baran, P. (1964). On Distributed Communications Network. RAND Corporation.

¢ Kleinrock, L. (1964). Communication Nets: Stochastic Message Flow and Delay. McGraw-
Hill.

e Cerf, V.G., & Kahn, R. E. (1974). A Protocol for Packet Network Intercommunication. IEEE
Trans. Comm., 22(5), 637-648.

e Abbate, J.(1999). Inventing the Internet. MIT Press.

FIZCHHI: NI, #HFeT (2026) | "AFE [ — T F2/5%, @i (ARPANET) &3¢ [Bf5ifs/@nzfs (TCP/IP) celcGReeT" | F=185¢
© Q2R 3fS2, 4@ so | https.//shakilmahmud.com/bn/history-computing-ai-part-10-arpanet-and-tcp-ip-bn/
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UG FFPREERCE (e gy ReI qredst; o @t oreaferem weaw Ii¥tes wwel e @
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L. (T 2IIF (Xerox PARC): T SCEHIF Fofgst

$590 e TOIFHNE @A (T e ok afSy T G FECHITT 91te (oie 2l Ses
faos 61w (PARC) | Sifi5@ 3 (51 (TOCg (TR TC8| 2 [[T8d IR (O IS5 e~ ial:
THIAN (F, IABA T, Gletst i, 7 CIoFIT «ae Hifd SBIFetm |

o Wte5! (Xerox Alto, $59): 21A% WY Ffesste FreoH

5590 ST JBAF T R BIF WFR O T (T Weo! | b (FIA] (MR A T&s i foe
; @t fosT @Fe™ TET T (o AferIRa Isfeere T retr:

o fAowIorG oty sitie afsl e samfs evewifse @sfo [ 76 ey Fefae zoel | s @ =0,
2R @R AlfF St FHow (o 783 T (*WYSITWYG™* — 1 (TR ©I8 2I1C) |

QiRF51eT 2T ZBIRCE (GUI): SN (F QI3 T SR (Ofd B3, (A4, WZF G2 Tl |
5% (Smalltalk): Rz S_res-RUacse (iR o |

396 (Ethernet): 37 (BT SIS (IR (HSTFL 52787 |

ceTeTR faifBe: s SerPeTmIcas tofd & (e fabie |

HEATIIGTAT AT (LA N T (P @R

©. (RIS FHISOIF FIK €32 w191 § (Apple IT)

(TR Semold JCRIcs fferem opfer shitare w® 20l G afetafivg @ oragr| | 5596 AE &
A 45 (@INeE F1e61e F19 (Homebrew Computer Club) |

ORI SfF® 2o ROEG-2ATFIET T ATl Foe SGfTS | Ta ¢ THAGT ANS8EF Lot AT e
SGF ACSH 21 S (OCs] Cofd FACEH TR B0 A Y& IR WC| IO | O1F g, o oraar @2 1fF6
Q16 Kfepg ol (@—or 2CeTl Swr9ie @i (Apple I) |
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Y QPSS O

e Engelbart, D. C. (1968). A research center for augmenting human intellect. AFIPS FJCC, 33,
395-410.

¢ Kay, A., & Goldberg, A. (1977). Personal Dynamic Media. Computer, 10(3), 31-41.

e Thacker, C. P., et al. (1982). Alto: A personal computer. In Computer Structures, McGraw-
Hill.

e Hiltzik, M. A. (1999). Dealers of Lightning: Xerox PARC. HarperBusiness.

.év
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AL AFCENSF SATAG
e McCulloch, W. S., & Pitts, W. (1943). A logical calculus of ideas. Bull. Math. Biophys., 5(4),
115-133.

¢ Rosenblatt, F. (1958). The perceptron: a probabilistic model. Psychological Review, 65(6),
386-408.

e Minsky, M., & Papert, S. (1969). Perceptrons. MIT Press.
e Lighthill, J. (1973). Artificial Intelligence: A General Survey. SRC.
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(O SANH ANESF ATEF 96 *If&s Ao 1 @1 TI* (Energy Function - E) Wt wieeifie F0a:

1 N N N
E = —5 EZwijsisj + Z@,s,
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Rumelhart, D. E., Hinton, G. E., & Williams, R. J. (1986). Learning representations by back-
propagating errors. Nature, 323, 533-536.

Hopfield, J. J. (1982). Neural networks with emergent computational abilities. PNAS, 79(8),
2554-2558.

Shortliffe, E. H. (1976). MYCIN. Elsevier.
Feigenbaum, E. A. (1977). The art of artificial intelligence. IJCAI 1014-1029.

¥

SIZCE: ST, AT (2026) | "GHAE PTOBT Q3¢ FCAFAAGCNT YV — LA @ Z9RFeT (G SFTE" | 557 @
GRHIZET 2fS2, 4@ sv | https.//shakilmahmud.com/bn/history-computing-ai-part-13-expert-systems-and-
backpropagation-bn/
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Ses NG
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ST REGY
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o ST@eNs |/ 30we@s (URL): 3BT (NI TRER A0 Fdo~= g s
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o O350 R (HTTP): (GI6-fSfew @it e, T9 TR S8 SR ASIEE FICT (97T BIF G2
SR © (TS NI |
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RT SIE STER (S RIS 41 T |

(THBPST T2 H$H0 T Iome

5o® Td Cofd It 90T (gbied (NeXTcube) F™186itg 01 oW - g foq Wt Cofs Tt
ReyT A% SR ASIF T STAT @2 &AW STIF Jrownd-Afesd: WorldWideWeb |

5550 IAER ISMCH A SCIAAHNH AN STIDTRG bl 2 | AR IO (6 A I I8 Al IR O, (TG
-y SIS0 ST @6 oages it Weafeeem: “This machine is a server. DO NOT POWER IT
DOWN!” (42 515 930 IS | $ee18 &G #1SFT I% ¢ 1!)

©. Y& 9RIAT &P SoRE: wo afeleT, soo0

370 @ww I2 oS foet T FOATEG ed T R g | g B IR g e afsalie tfes
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5559 e Heimy RRMyeTcars a1 I T3 oee 2w Wi Sifgrem @32 @fdis [Rel tofd St eafiasia
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1. BEAIR BT 3G (<img> Byiat): LR sirnonfer @2 coicen afem =R $ow corem Jfen |
2. 9% (S STIBCEI: TICTE 8 WIFACHIH NSO IF FH0F 1, TG G2 JFAF JEF JC |

NIeTEF SRS MEF MR Tgfed (@FEIvrs sifFere 5 | wifgrem Sife sxifite P efss Facm
T5cEs (Netscape) | 555¢ AT & A6 ((HrRCo afexlve wfere (IP0) eae S5 Rewmer afber Jp
7 ORI NRFIE Th-F {2 |

AL AFITENE ©ATHG
e Berners-Lee, T. (1989). Information Management: A Proposal. CERN.
e Berners-Lee, T., et al. (1994). The World-Wide Web. CACM, 37(8), 76-82.

Bush, V. (1945). As We May Think. The Atlantic Monthly, 176(1), 101-108.
* Berners-Lee, T. (1999). Weaving the Web. HarperSanFrancisco.
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el TBIRW T AN (T6'eTE (Bayesian Networks): @36 Tracge syl ares, 11 [fen 96717
NLIFE STSACHH NGRS (Conditional Probability) ICCH FCa AR I -

P(X1,Xs,...,X,) = [ P(X; | Parents(X;))

i=1

97 T QT @ (FARAS SIATH MRS FSH1F Jevmsrs el (FeHR Fe| fe Fde—| ST b 2fem,
ffFees «az Fi5 RFsifmtTa fefe 2o T |

%. RifufSE Spoifae age sTeNd ege = (SVM)

$550-9F WHF (I WK sifvelm RN Sxioifve ¥z @i F65 SR I ACATD (ogd R
(SVM) |

I TR (2 BT et @vifoast a5 @66 Ferem o1 11 Spifgsw-nfE agsieee= Jro @@ FeE—
ST FITTE (NFOON (TB| HTTHBTER (AT (S5 (AT H Tiifes qag e A (M = ﬁ):

1
mizl §||w||2 subject to y; (W x; +b) > 1
W,

FICT [G: SR NqQiF &g

&g (obl T I A W-TTR =? Seifae @9 o wfed SE e, 9 9N Fa §F (Kernel
Trick) | SISa So9Ims BRI DA (SBIE FAE OB NG olST + FE2 A0 FICeT BTG NN B
4 AW

K(\mathbf{x}, \mathbf{x}&#8217;) = \exp\left( -\gamma \ |\mathbf{x} &#8211;
\mathbf{x}&#8217;\| A2 \right)

&3 T (@56 NfAfSFer @ FT-NGs Rt =107 TR© TW—@LH Y TG G0 T4 (RS ©Cd
TR Gioet BT oo aam T2 TR Sea N SIS @2 e T Fhe TR 7= 1F
I QTSN ST (I STRFCE 2L (IR (el (IR AR Areng w4el I (79 |

©. VTS 2 992 TS w9 (Random Forest)

G INCH RSO e sHfcieseiin fole (@21 SeR S Mo wavb (Random Forests) | 4FH31a
e 3% (Decision Tree) @RE Afsfie SHRER SR T I | (@2 =0 =6 HEE IFHE 90 VRS
MABACE (Randomness) SN Y& FCE:

o Joogsier Wi (Bagging): afefb oz & (SHIOH (A ATEINCETSNR ARE F4 FI&N T 89
oI |
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o ISV froig St afels <arw @@ Kerae cdreng =7 319 (F6Itae Wi (keI Mg FEFD Re0E
RSERIESIEGE

G O S[(QF NS (SO NN A0 S BeAet @ =&l wcee cof e, T Wrewwa 51fHe 8 (bl
AT eferifsrer T2 I<ze 2 |

8. foot g 3w =51 FoAITe: (N 5559

sAfEsETe Sifere T2 S5 R, T ARl (HETR MFCE (EHCed (R T Srer @efs ke snskace
Cofd @ w7 f&9l g (Deep Blue) |

5559 AER (N N (S BN HRRIGE K A1 BRI s3ifa Fistoras o7 (%91 g7 ey |

oot g1 Tifeges iofes

o AT ITHIT THAOI: 0L-(FITET ARRAN AT/ B000 G FATHF1ToI 2T 8vofb [Resraifire wiwl
fSasaseng (VLSI) oo |

o e oifS: oEe 20 @I (200 ™) oA TRFW RTEF FACS AR© (@A T WEH
TS TS W & (U ofb TREFH (TS 2I1) |

o SISiTel: WG| g ke s @t e (T $8 WS (Ply) @3 Gioe G AT
80 -1 71 SRATE (AAUTS (5@ | AR fReT Q A4 ATTALTE B [ SR (SO |

oS (N, 5559: @fenifeid 9 o

o (o ITT FerRe R 2.¢-2.¢ STV | T9 8 FOIF (5T FIARS (L0 FI-FI G | f[Fg g b¥ 5
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TR [oRE IS & 51 Mo I @3 W@ 5» BT SITe T 0 @6 (RS 8o T—| el O
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AL AFITENE ©ATHG

* Pearl, J. (1988). Probabilistic Reasoning in Intelligent Systems. Morgan Kaufmann.

¢ Cortes, C., & Vapnik, V. (1995). Support-vector networks. Machine Learning, 20(3), 273-
297.

e Breiman, L. (2001). Random Forests. Machine Learning, 45(1), 5-32.
e Campbell, M., et al. (2002). Deep Blue. Artificial Intelligence, 134(1-2), 57-83.
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o FoEIS5 (Dropout): AfFFCeR AT CHRBIH 0% N8I I% A1l TS, TS (FHSTF J24F 7 FCF A
ASIBT C¥CY |
* (T JSNTACH*: RRBTAIS (FCB, ST=H MCH (THITAGLS FIaOIF 2,08 B TC 4l 2 |

CIPIeaCoTE o2 @fewifie b
2058 AR ST T N6 AfSTHINSIF Fetret g T2l 20T, T4 91 [Roer [y fwcw & =203 oo

o o B (Rere Rl T2t O srorgsifos apieafam): 2v.%% et (Error Rate) |
o AN F (SHIERHD): $¢.9% e |
a6 ol e (DT AT ORI TG T $0.5 *SILH ATATHI WL IR 2F1ere Faa1! TR

T WA TS M @2 AT SA5eAoifzms Wetiemy SRR Ao 2Cell | @9, (O, VARG Ot
T S TG A1l SR (BTeT et | 3 2(e| AN G2 {2 kF WelorRies Siexa |

YT 9FICEHF O

e Krizhevsky, A., Sutskever, I., & Hinton, G. E. (2012). ImageNet classification with deep
convolutional neural networks. NeurIPS, 25, 1097-1105.

e LeCun, Y., et al. (1998). Gradient-based learning applied to document recognition. Proc.
IEEE, 86(11), 2278-2324.

* Deng,]J., et al. (2009). ImageNet: A large-scale hierarchical image database. CVPR, 248-255.

* Hochreiter, S., & Schmidhuber, J. (1997). Long short-term memory. Neural Computation,
9(8), 1735-1780.

.é'

SIZCHHI: ST, #MET (2026) | "G A Fq@rsrmer — Srvens, $1 (CUDA) fGifH43 &3¢ @yersaba w2kegmaer” | $=1ebt 9
GRIZEF 3027, %@ sw | https.//shakilmahmud.com/bn/history-computing-ai-part-16-imagenet-alexnet-and-gpu-
revolution-bn/
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%g% E“i%ﬂl% Ty

ARFA Ayw vEiAT Bifds « TEn< 49
S faRaTTISTTs w1 — SBIE oI, SeTHITs @32
Flaw ol

1S5 (GBI Sl — @IBHI (597, @ITBIIT 93¢ Fiaw St

624 %=1« November 1, 2026 -« STTI MIIY

fo@ v 5@ soxsd (1(Go) RIS 972 &5 READISTNG IS (205%) | [ESNISTT QTP (AlphaGo) T 3 @i ST

ABSIIDT AL N B 1§ 315 (MCTS) J& I Sbr I 9% BIIF1IA [T OTSen 17110 Sl2eT 97 RIETRe 3foeinra
[T '@ 09— It PIGV FEIT T 17315 S 67 I/

for1 2reT I=a 403 AT @bl 4l ‘ol (Go) foet WIes sTReT® SrwGfe Al eresla Srems 7of | SR
TRRCIR T 2RGR (e @ T8y SR 93 (L& fGst ga srel &% 1o ey o 341 fae
S | g 2054 AN Wb e @ifFae e ade o afenive wie RemEres tof gfaw el
RTFICN ON 9 Bl Fef—a1 Aoz WHAE, TSl € Jvid f&el (T Ol WLad (SIS JomelieTor e
IRE TGN TG K (4TS 5 4 |

S. fAEACwsiers afca g e

srereifed M affe @A TET @RS (OBl (e (*1td, RRICHICrs #ife (RL) (T 96-5IR0K
G WS (<0 P 8 I wifweseTs W& e | 16 M5 @ Wilg 161 T e ¥R afere 4 qrers
CRRICI ARTITH I F GIR A ATHER TG SN (FeTFI ANF2e (Bellman Equation) Gl 5T
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Q7*(s, a) = \mathbb{E} \left[ R + \gamma \max_{a&#8217;} QA *(s&#8217;, a&#8217;) \right]

ot fFS-5 TS (DQN, 2059-205¢)

2059 A (ST IR 8 9 @R efsFe Feafefer A@gaeng fGomzs (DeepMind) 2T+ T IF
e wifvwia: f&o fF8-hen<F (DQN) |

@Al sERe w7 e wywe e Piee ok @iEE ek fofe w Gefesun Fiie s
COTNGTEITS (I (SFNSE, 5137 ZCSOI ) NIFIFE RS (51T | ©ff| 36 FeT (FI<fet g et

o gyl fary: TS wfvweer YforE W AFIE TN @Y GTEATNCASITE (TN (AT <141, TS
NS YIRS [Jaife 1w =)

o BITslb (IBSHIF: (I TN NIl TS THE 1 70T, (TG 56 qaoifoq Saml (166 I5<=IT 1 |

2. 31l (Go) eI Wi~

TR CLeTRT (LT &S BT o1tS wefb [FG ACE, GTU 99X56 (Nl QITE 91T 2¢0fb FRF BIet ATF | (3N (L&A
(6 T8RS SREE R4S 50°° 3] o(d THRE NS o[ AL (d0¥°) (brae I=@e @ (&l
FARSISOIER ATHR A Bl BT (%1 91 7S o 11 |

Nl ATl fSa Fce 9 ]| WG Agied €2k | KoMl (SrRIRE TR e qERER TRS [
! 925 oI |

©. AT AfFCEF0I

©foT eer a3k e aReR (Torg fErmRs 9 eae @hemFa A T& F4e NCo Jice § A6
(MCTS):

o A @BeWSF: soxvs @NTET S SIfFC YT R SIFAYTARF TS| FYRT (| FCIDD IR 89
NCAICIS SN 79 |

* T FHETF: @ Q&S [aws @ (& [erotd o TR (—o (A - 5) & Fewew wifeveg fors |

o CETH-C2: ATl fated (F e [t @it @I <06 (4te Ftom g6 e e I A Sfeswar
TS| G FFA |

8. ores Wiv w3z AfS=lT T o’

205 FIER W6 SISt THABAR AR 2o sb IR 7y wifrem @i eeavfe & oreet | @16 @i
T Gl samfs @8 6 o TR |

T v4: THT (TOEFF &l

50 W FD® @S (AT AT FICA! A1 T (4eARe | oA 5F 0o BIe AT @ F 5 e
Tl 9 ReE 2oox I Met: I@ 0q |

shakilmahmud.com « £feY STeFfoTe STeFA « BIFT 3 F157Tefd « 2020 Page 61 of 73



%%%%‘g %%@%@%{ SHAKIL MAHMUD * RESEARCH MONOGRAPH
N (Y ’I9R

Nl (XA *FERABI g AT TICET WHCS /26N TR AT IACANS AICHCH 6 O RO 219 4l 30T |
BIA (MCY YRISIFRE A% 20 N | f (7% (1Y IT I Fd @G MiF OISy 220w @3 zoe% 21
N (BT 30 BT (S AeTIcst R SRMRe T @I 7% NigE @3 5e (M Ok T8R! 26 S0 =g Mg &
319 | @ft e spef Tge @ TRETSIfSF Wl FIRTE TS (N A @ @ISR (S Sifgerss ek |

HEHICH BT 8-5 I forre a1 | 91t 2054 AN oz Cofi w0 wnereiesi fewal (AlphaGo Zero)—
TG (I C4eTl 1| (MR, (et (AR N (O S 80 el STy el RTINS $00-0 SICH SfAfers !
[F YN N9l AT AP AR BT ACI* F4e |

YT 9FICONF ©U@
® Mnih, V., et al. (2015). Human-level control through deep reinforcement learning. Nature,
518, 529-533.

e Silver, D, et al. (2016). Mastering the game of Go with deep neural networks. Nature, 529,
484-489.

e Silver, D, et al. (2017). Mastering the game of Go without human knowledge. Nature, 550,
354-359.

e Sutton, R. S., & Barto, A. G. (2018). Reinforcement Learning. MIT Press.

~

(4

SIZCHA: ST, AT (2026) | "G RETCFITTT SN — QUG (o5, ST G2 Fraw &ieal” | F6ihe @ GenReea oz, e

$q 1 https.//shakilmahmud.com/bn/history-computing-ai-part-17-alphago-and-reinforcement-learning-bn/
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ARFA NYw vWiATe Bifds « wevx 49

SHITHTI 3G e 38 fe — Froveawia {29, e
THTHTH 932 (FfeTe I

QI 287 @Ie] 38 NG — GISTPANIA [RE, (Terp-QGAAN 3¢ (BIere q

ST TREGY

| Network .
| 4 :
[} | ]
) 1
! ]

{ Norm J‘

Norm

Feed-Forward
Network

T

[ Norm

l-_——_—_————-A.l/

Nx
"Layers"

Nx
"Layers"

Multi-Headed
Self-Attention

[ Norm [ Norm ‘

foq ov: 5@ GI3TwaNIT @S Th-(SHSTE CTeT%- QNG QHIGFBIT (2059) | BT [T GITSTINA SY0UT QRGN 257 @eT
S AT (I STITC 92 NIeH- 2T (ST TI1e] BT A7 RIS (35167 (B 3TNb Go1foq @7t 9ioed [REwrafs
(BERT), TS558 (GPT) 3 @I SIS NG(eTd N2lldaAq T5T ST/

SO [GBICE JoA (A folb SR IAFHE AT Tl 70! AT LT GFD SFHEL 97 ANFH0 AFA,
GfG * TR 97 SR =17 | G 205 IR G B9 (G3AR SO [l W BB DR G0 (oA ST
FAE, 9 FEw foe Soed Rl “SHeaEe 239 o1e 28 W@ (Attention Is All You Need)” | &ita6
ST TS A VT ZCT CReeT fce S SBIkw AT GITraslia’— Sendd Syofeaffh (A @ a5
A T WY 328 ORI TS (LLM) 3 sifeiamifes |

s. FIES G enEe ANasifeq w6

2054 FICEA AT BIF| AR Ty IS 20! [ Noarer (b e (RNN) @32 @e1awiBast (LSTM) | &3l
T QAN *17 (ACF & I(F OF OF I e @ e
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h: = f(ht—l,fft)

R G RIPACRISERIKIER EATACTR
o A STATHLTT TAGIS!: 7S] *(F R (*1F 71| 26T TR 917! *I(Hd AR F1 (T© A1 | Tl
T (FRREFE wfea sy GRS e 01 AFe |

o gl A crewifa s1ewB: T oo WMo @Y+ R AT WA SR AN CFIT T (5@
T PR (TS |

L. EITHTHT G e 3& AT’ 92 (HEAF-SFICHT*

@9 (F20E el SRSt Srei, s =i, NS i, SuiE SHSIEE ey e[ TR0 Tt 41Tl
QUSITTAR (FIC ATISH (712 | TR ICHII AT A GFANY (NN 18 @R &St *=4F 92 A IFA
T TG *HF Y TFTS FCR— I (TeTH-SHIee==1+ (Self-Attention) |

(RS TH-(ATTIE SHICHTTT oifere
G afels =<1 foAi (S3F F9Ied I&: (@I (Query - Q), & (Key - K) @3z 51 (Value - V):

O35 WG ST N5 AT 2B =t A &=y 2fSo *1term For7 srSizel fMfvce: Fefa T4 I | qacea
ICA A (F2—*1 35 A W0 [l 5,000 *¥ FF (AR AFF 1 (@, @ O(d) o SFl iF N9/
it “steacEe” e !

©. eiF-af#rse fIgq: [e=a® (BERT) 93e f&fifs (GPT)

GISTHFANIGER [ AR o @97 fofe T 205 ANt ol afemnsa 5 weifns g oes o am:

o f33=afG (BERT, @916, 205b): FIRTHISIET (IO AL IR F( AP AF I N0 I
forgs: @iy [MASK] 213 | arerife o @i 91w [ @6 (ote e g |

o &G (GPT, SToma™IE, 205b-20%0): HITHANEE fSIHIC TH! IR FCR 7S] *IHd 87 fofe
IE A0 MM P I © WA I Plwy | wi, ..., wpq) | SRR &N I @ @I (IO

FORCACHT (AT 9 TS *H FAAI AR FIETD FACS F1(IZ WA (@0F (@AY, AW %
@I SfoamI el Fer (At T 8rs!
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8. Reaiet (&fi2 & (Neural Scaling Laws): ST (S Jq

2020 WA CINGHRER offges Miim THitae IR 9F RN (T~ Hoy AREF I | O
MO FIEFN! (FICA OO 8947 fida T3 711; @it smifReez el JHme shewa-a1 (Power-law) (7
IGH

FeBe #fes (C), (TBR AR (D) 932 TCSER ARG (V) ST AR Ja FAC WO g 1 & (L)
AOTF RO FHCO A |

2058 A fEozs & 0 oind [qusre fowfoen (Chinchilla) cxfee Ja: FFrEbe *Ifesa e I—aE=
Ty PTG @2 (TOITE AN SIS TR FACS =S | FIATFINE (FIe AR FFo 8T f2et 1; @fb ey @5
a3 sifefes e, qte F8H: *fes vata ©f T Ifaver Forsiie = |

T QFICSHF ©WIG
e Vaswani, A., et al. (2017). Attention Is All You Need. NeurIPS, 30, 5998-6008.
e Devlin, J., et al. (2018). BERT. NAACL-HLT, 4171-4186.
e Radford, A., et al. (2019). Language models are unsupervised multitask learners. OpenAlI.
e Kaplan, J., et al. (2020). Scaling laws for neural language models. arXiv:2001.08361.

e Hoffmann, J., et al. (2022). Training compute-optimal large language models. NeurlIPS, 35.

.;l'

ST NIy, AT (2026) | "SHETAT 27 W 28 4G — LIS 217, (TeTp- Qo 433 (Flere J@" | PIHE052 @ GREFT
#foz, 2@ st/ https://shakilmahmud.com/bn/history-computing-ai-part-18-transformers-and-attention-mechanism-
bn/
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ARFA Myw v fifds « S a9

coitaioe [Ree — fofrewiw Stee, oiiof&ai#®, oo
Q1B A2 IR0

(CANQI6E T8 — (SIS~ NG, BIIBISTHG, NIfhmWIGIeT 9@13 93° W3NS

498 sf=1 « November 1, 2026 -+« STIAI MIFIY

foq on: 6@ TG fSIFE~ fSARTSTe GIETSIT 93¢ (SANEIET @2 (2030-2030) | [TCIE BI3N NITHS [S1PG~ SHPTIT
[

13835 SNSRI NS (U SoeT IFPTRC Bf AL A FATA— T SIS G 972 NIAT [5G BIfero [REAIis
SN (RLHE) 5710 (N Qigi® (SAl@iee 9@ife 17 JoA1 S|

20%% MER 00 FCeHR A HIFPNHE G306 (RT AREAN TG NG HAHR &5 S e el 9p(o
531595: BYBf&#fS (ChatGPT) | W@ #is e vo &Y I[N @R B2 NHF W& S0 (I TR T& 2l
AT T ST Toow AL fad @F6 | FHEH o AfenfoiF Sl afsew et FHTHR oF e
TR Cofd o2y Reamer wafee 7; I3 @4 fFer (s 3R I uF T o, B, TS @3 Tive 5
@IS |

5. (eItabe 7i2d sifefs: o519 (GAN) (e fEfnSi

2058 A 35T B AN YTCHCE THRA I (TIEve SFeeafsue (oew<s (GAN) | @t 5
ofera) (B SNET fereal-snw (o R Frer

* (TEILALS (G): FrawoId 2R (o I REIE @IF| IR (BB A |
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o THATFNTG (D): W 27 8 (TIHBER Cofel Gle 2 el FI (581 A |

fefS=1w Wtwet (Diffusion Models): *miafdga (TS fRicga o

2020 A THIRA (@ &L ATHCIRANCIR J@ AT F(F SR I femcarenr fEfre=w ek wcea
(DDPM) | &3 F7mafe it 41ts! ioes:

1. A o (R): @6 Frde 2 8o «1est 41t e Trmer (Noise) =fowar foeay ot 1oy
SR AT 2T SAfziere |

2. RoSte A wror (5312): @l ot ST @HSTF 1Ty TSI (1R WA TS (TF LITH LTH =@
(R T 936 Yo Ieare 2 FHHr gace =a!

20%% A IR FNHE TG I 6D fefmes (Stable Diffusion)| €3 Y SromazTR fFot
(CLIP) & 2ETR MR N¥d @& 3917 @9 fofe I Mo @ ooae fShres sEe Oracs o<
o132 Cof TAIT e AS T4 |

%. SHIAISNCND HIH0 G2 9979359 (RLHF)

SBRCCT (I @I @TUR 8o afifire @ Mae SIF N0oa (@I AL ARSI 7S A 1 | OIE ALK o
T (3 G ©F TS AR, TS T IS A1 A [@ifaa Teg (ofd F0S AET—NE 397 T == |

&3 S TR Ty SgI =0 RSy fRewasian vifere fa=cssienrs anfe (RLHF):

1. FATSIZETS FIEN-BOML (SFT): S-eaa Cofa s atsred e Sweas eiffrser (re |

2. frewré wtws (Reward Model): S&(fEF SGLE W& NF (FHOE @ oigw 34, O @9 fofe I
935 cFifae eow tofa |

3. P (PPO): REACENICG SR TN MO SHFE ALRF THE Jenediy @ fRored A
WYY (Alignment) ST |

©. SHGT&D TRk Ttewa w08y

TN O3 RS NCCHAGLE G0 HE BIGIod 2T Gre i SToa™Iz 2088 A ToTd G
RO & e, T4 [PIGTT (SIS 36 JA (91T | T (e @3 T Siva A3 wiaie] Cof FACS 2, A3
(TS 1T TN FACO A, IO RCW (FIFBI omiiiearey 512051 FACS AT |

8. WfeoCaTele Iof

£0%8 MR N QA3 WY (GHCG N0 Aa 73471 =1 | ferfi5-8@ (GPT-40), @9t (@fi=12 (Gemini) 93 F©
©.¢ CACHF NCO! TCCARBTH GH2 A AFLIF T S ANF, IR M I 2K (r4te 211t 93 [Ea-5130w
ST STRITS 21102 | NI (N GWITAF TRALHR Y GBI 20 IS0 AT FeT O Towef Tgel LI |
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Goodfellow, I., et al. (2014). Generative adversarial nets. NeurIPS, 27.

Ho, J., et al. (2020). Denoising diffusion probabilistic models. NeurIPS, 33.

Rombach, R., et al. (2022). High-resolution image synthesis with latent diffusion. CVPR.

* Quyang, L., et al. (2022). Training language models to follow instructions. NeurIPS, 35.

ot

FIZCG=I: NIZYT, <FT (2026) | "D [E7 — [SRFG= 5rwe, G A, MFBCNICRT 9@E 93¢ QFTRANT" | AT @
R 325, 4@ 55 | https.//shakilmahmud.com/bn/history-computing-ai-part-19-generative-ai-diffusion-and-
chatgpt-bn/
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Freibecae efikgse frse — fawfae wtwe, @M
FeDe wee efereztas (AGI) JFit

BIITIOTT TIITTE 79175 — IS~ NSeT, (FITBIN SIS0 93¢ ISR (AGI) TR

SRR MY

foq 20: BT JATFTIFe @BV FOPIII fSITEHT [IPSHIGIT SIRIENE (56 [eT@etton) | QIgae =516 o1aare

VI, Tt NI IATFIN (U3 30T GIANIGIT G-I [FSIBGETIE (DITBIT JATHGTHT 3 D57 QI EIT T5%1
I 972 (G-I (IS WGeT 3 FIGN SGII JHNGIT(AGI) ADA 75T ST |

MfefAlis o @R TS IO A9 G FRNLAIER TSI o1eTl (@G BRI T (IF wwF 6@
ofFAN 583, el GHfemta U3k AEFR GIITasd A (A0 SF—IMRSTS TS I2 4(F GF G FAF
Y FCF AR THEE HOIE G T ST QR NRIRCIT 2T Tof(d AR Bl | TG [GACHF 5 A
CINCR (12 i@l O pOs Mt Soie 2R (T T@ N N0l (S(J (O(F $&d (IF I, (FRFBN I 1B
FARTCST sterl STome FF @R N Cofa T3 e Fhaw e Ifawe! (AGI)-F =T smisfel FCT |

5. OB T W@l (53B-51% FISH «3e fFafie Ttws

205 (ACF 2020 T 2RIG A2 SIFRAR Jof fofe feet (a1 @1 @1 (whl @ f&fH2S fmea steets 78 &1 | 58
2038 FE AT ETFA| &F T M TH (ATE: (56-513W F~18H (Test-Time Compute) 31 T
TCA—IF SURL SRR 01 93k 03 |
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T OGR! 2 FAIF A ACY §F S TN T AT O3 Sofed e (To | g Ay etz sres Ted
ST T BT CIPS (ACF FCIAS N6 03 (0T Weaa el TS o 3, (SOl (Told (b3-S9-2A6
(Chain-of-Thought) tefd 33, e @& fFteR =i @ W3R [Fg o Jra e Fde JoF wam e
I

L. (IO FFee: aFfon e SR sto

SobS A IEerersl s 618 FIZTH aNa2oa OF FCRAE FISHET TG I8 TRI6 QLo 4Ta:
FERel fSGBIE FSOR FUHIR VR FABN FAFR WHE! LSS o] FACS 2RI 1, Fe IR
23] I ST I SR WRER R4 BTG 2 (V) AT A | wlzrsy @z camen fcer:

“sipl (O] FITRI J1 T 7; WA 7 SPOF TP FACS B, OCF AT PGPS (FIFIS
(TR [FC e 203!

fFef5, Jonaoifomiv ez 9 BTIsaers

9% gt [E =7 0 W@l » o oM | g @6 @ [/G ([FeRG - Qubit) @Eom IR
FoAFAEIT (Superposition) LTF FHCE GF2 Y 0 QIR S T TR AFCS ANE:

¥) = al0) + B[1)

T4 G314 FERG @mrom @ B3sIers (Entanglement)-93 ST & =, 944 W woofb abs5ee
fFSRIT @2 ATV 2°°° ~ 50°° b Y 4IFe FACS PII—N TR TIN5 TRCET AT (Ve FAF TR
e &

ve Fifeteafen REe=w @lEreitate

(RO S| JGT AITS FGEICE HIW I *19 | TG (AF @ TS = | RN 8 B9 JARTCIER
(MO ATPRSEE o R feer = se fifersafes (A sqe.see f&fE @t
SINIAR S1T] AT T— TR 2SI T2 Ao (LS 2@ (@] AweT!

©. Fhaw e Jfawel (AGI)-7 T2fmse

(55-BiEw e, NFbeE foxm, Fndfes @ERBE @3 FRIBH FFEH T49 9F FEE Y GRIge 0%,
O WG 3SR FACHC baw Fiewee @t Hiferaee: SfRefRe cemitae Srbfate™ (AGI)-ag Sors |

AR 2 @ T FrreNie 353 11 [Keem, sifs, @ ifee, bfFeniieem vag Frge o cra e e
TNEFF | OIS RIS (S AN |

faifste Crere-ggerTs 3t Pt

5L T A FRER TFox TN AR, (T, BT 9T SN ORI FCERE:
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