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-> F4>5 GPT <>45?V?

GPT (Generative Pre-trained 
Transformer) 4 F5 F8? A5=D>AA>L 
@5D56K, E?5FK4?LA> D>7D>5?5A8= 8?O 
D>7F@KAAO F4 75A5D4FKL F5>EFF, 
EG>6>7> A4 ?N8EL>8=.

�>85?K GPT A4?564FL 8> >?4EF 
65?<><E @>6A<E @>45?5= (LLM), O>K 
784FAK >5D>5?OF8 65?8G57AK >5EO78 
F5>EF>6>L KAD>D@4FKL F4 75A5DF64F8 
6?4EAK 6K8?>6K8K.

�4=6K8>@KHK ?D8>?488: GPT-3, GPT-4, GPT-5 6K8 OpenAI, Claude 6K8 Anthropic, Gemini 
6K8 Google, Llama 6K8 Meta, Grok 6K8 xAI.

07:58

YouTube

Large Language Models explained briefly
Dig deeper here: https://www.youtube.com/playlist?
list=PLZHQObOWTQDNU6R1_67000Dx_ZCJB-3pi&

https://www.youtube.com/watch?v=LPZh9BOjkQs
https://openai.com/
https://www.anthropic.com/
https://gemini.google.com/
https://ai.meta.com/llama/
https://x.ai/


�DEVF5>FGD4 Transformer
�>85?L Transformer, ?D58EF46?5A4 6 2017 D>FK 6 D>5>FK "Attention is All You Need", EF4?4 D56>?NFK=A>N 6 >5D>5FK ?D8D>8A>L @>68.

�5E4=V7< G647< (Attention)

�>76>?OT @>85?K 7>E5D586F64F8EL A4 DK7A8G G4EF8A4G 6GK8A>7> F5>EFF 
7 DK7A>N KAF5AE86AKEFN, 68O6?ONG8 674T@>76'O7>8 @K6 E?>64@8.

%4<>G6474 (Self-Attention)

�>85?L 4A4?K7FT 674T@>76'O7>8 @K6 FEK@4 E?>64@8 6 D5G5AAK, A46KFL 
O>I> 6>A8 D>7F4H>64AK 84?5>> >88A 6K8 >8A>7>.

�4D4?5?L=4 >5D>5>4

�4 6K8@KAF 6K8 ?>?5D58AKG 4DGKF5>FFD (RNN, LSTM), Transformer 
>5D>5?OT 65EL F5>EF >8A>G4EA>, 4 A5 ?>E?K8>6A>.

https://arxiv.org/abs/1706.03762


/> =46G4NFLEO GPT <>45?V

�>?5D54=T =46G4==O (Pre-training)

�>85?L A46G4TFLEO A4 65?8G57A8G @4E864G F5>EFF 7 KAF5DA5FF (E>FAK 
7K7454=FK6 45> A46KFL F5D454=F8 84A8G), ?5D5854G4NG8 A4EFF?A5 E?>6> F 
?>E?K8>6A>EFK.

&>=>5 =4?4HFG64==O (Fine-tuning)

�>?5D58AL> A46G5A4 @>85?L 8>84F>>6> A46G4TFLEO A4 E?5FK4?K7>64A8G 
84A8G 8?O 68>>A4AAO >>A>D5FA8G 74684AL, G4EF> 7 68>>D8EF4AAO@ 
A46G4AAO 7 ?K8>DK??5AAO@ 6K8 76>D>FA>7> 76'O7>F ?N88A8 (RLHF).

�=H5D5=FVO (Inference)

�>F>64 @>85?L 75A5DFT F5>EF, ?>E?K8>6A> ?5D5854G4NG8 A4=5K?LH 
K@>6KDA5 A4EFF?A5 E?>6>, 547FNG8EL A4 665 ED>D@>64A>@F >>AF5>EFK.



&>>5=V74FVO F4 ?D<=F<? D>5>F< 7 F5>EF><

�5DH AK6 >5D>5?OF8 F5>EF, GPT @>85?K 
D>75864NFL =>7> A4 F>>5=< 4 A565?8>K 
DD47@5AF8 F5>EFF, O>K @>85?L @>65 >5D>5?OF8.

&>>5A8 @>6FFL 5FF8 >>D5@8@8 E?>64@8, 
G4EF8A4@8 E?K6 45> A46KFL >>D5@8@8 E8@6>?4@8 
74?56A> 6K8 @>68 F4 >>A>D5FA>7> F5>EFF.

�>65A F>>5A @4T G8E?>65 ?D58EF46?5AAO 
(5@558KA7) F 5474F>68@KDA>@F ?D>EF>DK. GPT-4 
@>65 >5D>5?OF8 >>AF5>EF 8> 32,000 F>>5AK6 (~50-
100 EF>DKA>> F5>EFF).

 >7@KD >>AF5>EFA>7> 6K>A4 4 >8A4 7 >?NG>68G 
G4D4>F5D8EF8> @>85?K

",FGGA<= VAF5?5>F FD4AEHBD@GT BE6VFG" ³ [",FGG", "A<=", " VAF5?", "5>F", " FD4AEHBD@", "GT", " BE6VFG"]

�D8>?48 F>>5AK74FKL D5G5AAO F>D4LAEL>>N @>6>N:

03:31:24

YouTube

Deep Dive into LLMs like ChatGPT
This is a general audience deep dive into the Large Language Model (LLM) AI
technology that powers ChatGPT and related products. It is covers the full&

https://www.youtube.com/watch?v=7xTGNNLPyMI
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6<44T ?D46<?L=<= 

D57G?LF4F?



�5<565==O GPT <>45?5=

�4?NF<=4FVW (Hallucinations)
�>85?K @>6FFL 75A5DF64F8 KAD>D@4FKN, 
O>4 76FG8FL ?D468>?>8K5A>, 4?5 
A4E?D468K T A5F>GA>N 45> ?>6AKEFN 
687484A>N.

�5<565=VEFL 44=<E =46G4==O
GPT-4 A46G5A8= A4 84A8G 8> 65D5EAO 
2021 D>>F K A5 @4T 4>FF4?LA>L KAD>D@4FKL 
?D> ?>8KL, I> 6K85F?8EO ?K7AKH5.

�V4EGF=VEFL 74>D>6>7> 7?G74G
�>85?L A5 @4T E?D466AL>7> D>7F@KAAO 
E6KFF 4 ?8H5 EF4F8EF8GAK 74>>A>@KDA>EFK 
@>68.

02:11:12

YouTube
How I use LLMs
The example-driven, practical walkthrough of Large Language Models and their
growing list of related features, as a new entry to my general audience series on&

https://www.youtube.com/watch?v=EWvNQjAaOHw


�D<>?44< "74?NF<=4FV=" ,�

,FFGA8= KAF5?5>F @>65 ?>@8?OF8EO 6 A4=DK7A>@4AKFAKH8G ?8F4AAOG, >E>5?86> 
>>?8 EF8>4TFLEO 7 KAD>D@4FKTN ?>74 @564@8 E6>LG FD5AF64?LA8G 84A8G.

%D>=>?>7VG=V ?><<?><

�5?D468?LAK 84F8 ?>8K=, ??FF4A8A4 
6 ?>E?K8>6A>EFK KEF>D8GA8G ?>8K=

�<7444=V 465D5?4

�5KEAFNGK A4F>>6K EF4FFK, F8F4F8, O>K 
AKGF> A5 7>6>D86

�4F5<4F<G=V ?><<?><

�5?D468?LAK >5G8E?5AAO, >E>5?86> 6 E>?48A8G @4F5@4F8GA8G 7484G4G

$54?L=<= ?D<>?48 74?NF<=4FVW (GPT-4):

�4?<F4==O: "%F> 5F6 ?D57885AF>@ '>D4LA8 F 2023 D>FK?"

�V4?>6V4L ChatGPT: "%F4A>@ A4 2023 DK>, ?D57885AF>@ '>D4LA8 5F6 �>?>88@8D �5?5AEL>8=, 
O>8= 5F6 >5D4A8= F 2019 D>FK F4 ?5D55F646 A4 ?>E48K ?D>FO7>@ E6>7> ?5DH>7> F5D@KAF."

�D>5?5@4: %F4A>@ A4 2023 DK> A5 5F?> ?D>6585A> A>68G ?D57885AFEL>8G 685>DK6 G5D57 
6>TAA8= EF4A, 4?5 @>85?L "68748FT" KAD>D@4FKN ?D> "?5DH8= F5D@KA".



/> ?5D56VDOF< V=D>D<4FVN 6V4 ,�

�<>>D<EF>6G=F5 DV7=V 74?<F<

/>I> 68 EF@AK64TF5EO 6 F>GA>EFK 6K8?>6K8K, 
E?D>5F=F5 ?>EF468F8 F5 E4@5 74?8F4AAO, 
4?5 KAH8@8 E?>64@8, 45> D>78K?KFL 
E>?48A5 74?8F4AAO A4 >K?L>4 ?D>EFKH8G. 
�>DK6AOAAO 6K8?>6K85= 6K8 DK7A8G @>85?5= 
(� (ChatGPT, Gemini, Claude) F4>>6 @>65 
68O68F8 D>75K6A>EFK F4 8>?>@>7F8 7A4=F8 
A4=5K?LH F>GAF KAD>D@4FKN.

�D<F<G=5 <<E?5==O

�5 ?D8=@4=F5 KAD>D@4FKN 5578F@A>. 
�48464=F5 E>5K ?8F4AAO: G8 76FG8FL F5 
?D468>?>8K5A>? '8 T ?>7KGAK ?D>74?8A8 
45> EF?5D5GA>EFK F 6K8?>6K8K? '8 
F77>86FTFLEO FO KAD>D@4FKO 7 F8@, I> 68 
665 7A4TF5 ?D> F5@F? �65DF4=F5 F647F A4 
A48F> 7474?LAK 45> D>7@8FK 
D>D@F?N64AAO.

�4?<FG=F5 ?D> 465D5?4

�KE?O >FD8@4AAO 6K8?>6K8K ?>?D>EKFL (� 
6>474F8 >>A>D5FAK 865D5?4 45> ?>E8?4AAO 
A4 KAD>D@4FKN. �>FK@ E4@>EFK=A> 
?5D56KDF5 FK ?>E8?4AAO: G8 KEAFNFL 6>A8, 
G8 T 4>FF4?LA8@8 F4 G8 ?K8F65D86FNFL 
6>A8 A484AF KAD>D@4FKN. '4EF> (� @>65 
"68748F64F8" A5KEAFNGK 865D5?4.

�5D5ED5E=4 ?5D56VD>4

�46688 ?5D56KDO=F5 D4>F8, A484AK (�, 7 
I>A4=@5AH5 86>@4-FDL>@4 A574?56A8@8 
F4 8>EF>6KDA8@8 865D5?4@8. &5 @>6FFL 
5FF8 D5F5A7>64AK A4F>>6K EF4FFK, >DKFK=AK 
FDO8>6K 45> FAK65DE8F5FEL>K E4=F8, 
4>485@KGAK ?K8DFGA8>8 F4 687A4AK 
KAD>D@4FK=AK 475AFEF64.
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�D4>F<G=V 74EF>EG64==O ,� 4?O EFG45=FV6

%F6>D5==O F4 EFDG>FGDG64==O 
=>F4F>>

�5A5D4FKO >>AE?5>FK6 ?5>FK=, EF6>D5AAO 
EFDF>FFD>64A8G A>F4F>> 7 4F8K>74?8EK6 
74AOFL

�>OE=5==O E>?44=<E >>=F5?FV=

�FD8@4AAO 8>84F>>68G ?>OEA5AL 

E>?48A>7> @4F5DK4?F DK7A8@8 
E?>E>54@8 F4 7 DK7A8@ DK6A5@ 
85F4?K74FKL

�>?><>74 6 4>E?V465==OE

�5A5D4FKO K85= 8?O 8>E?K865AL, 
8>?>@>74 6 4A4?K7K 84A8G, ?>HF> 
A4F>>68G 865D5?

�D4>F<>4 F4 E4<>?5D56VD>4

%F6>D5AAO ?D4>F8GA8G 74684AL, F5EFK6 
F4 ?8F4AL 8?O ?5D56KD>8 D>7F@KAAO 
@4F5DK4?F

�6>D>F=<= 76'O7>>

�FD8@4AAO ?>?5D58AL>7> 6K87F>F A4 
D>5>F8 ?5D58 ?>84AAO@, 68O6?5AAO 
?>F5AFK=A8G ?>@8?>>

�>6=4 ?V4FD<<>4

�>?>@>74 7 ?5D5>?48>@, 7D4@4F8>>N, 
EF8?KEF8>>N ?K8 G4E A4?8E4AAO D>5KF 
KA>75@A>N @>6>N



�D<>?44< 5D5>F<6=<E 74?<FV6 4> ,�

�  �D46<?L=5 H>D<G?N64==O 74?<FV6 

%?5F<DVG=VEFL

�>A>D5F87F=F5 F5@F, D>D@4F 6K8?>6K8K, >5EO7 K 7?858AF KAD>D@4FKL

�>=F5>EF

�484=F5 8>EF4FAL> >>AF5>EFF ?D> E6>L 7A4AAO F4 ?>FD558

�F5D4F<6=VEFL

'F>GAN=F5 F4 D>76864=F5 74?8F8 A4 >EA>6K >FD8@4A8G 6K8?>6K85=

�  �>D<E=V L45?>=< ?D><?FV6

"%F6>D8 EFDF>FFD>64A8= >>AE?5>F A4 F5@F [F5@4] 7 D>78K?4@8: 
>?NG>6K >>AF5?FKL, KEF>D8GA8= >>AF5>EF, EFG4EAK 74EF>EF64AAO, 
6K8>D8FK ?8F4AAO"

"/ 7>FFNEL 8> KE?8FF 7 [?D58@5F]. %F6>D8 10 ?8F4AL 8?O 
E4@>?5D56KD>8 DK7A>7> DK6AO E>?48A>EFK 7 6K8?>6K8O@8 F4 
?>OEA5AAO@8"

"/ A5 D>7F@KN >>AF5?FKN [>>AF5?FKO]. �>OEA8 LL FDL>@4 
DK7A8@8 E?>E>54@8: G5D57 4A4?>7KN 7 ?>6EO>85AA8@ 68FFO@, 
G5D57 6K7F4?LAF @5F4D>DF F4 G5D57 ?>>D>>>68= ?D8>?48"

%>D>L8= 74?8F: "�>OEA8 >>AF5?FKN 75A5D4F86A>-7@474?LA8G @5D56 6 @4H8AA>@F A46G4AAK A4 DK6AK 2-7> >FDEF >>@?'NF5DA8G A4F>. �>?NG8 
FD8 >>A>D5FAK ?D8>?488 74EF>EF64AAO F4 6K7F4?K74FKN 4DGKF5>FFD8."



�D<>?44 6<>>D<EF4==O ,� 4?O 4>E?V4=<FL>>W D>5>F<

�F4? 1: �5=5D4FVO V45=

�4?8F: "�4?D>?>AF= 5 4>FF4?LA8G 8>E?K8A8FL>8G F5@ A4 ?5D5F8AK HFFGA>7> KAF5?5>FF F4 [64H4 
74?F7L] 7 >5�DFAFF64AAO@ LG 7A4GFI>EFK F4 A>687A8"

�F4? 2: �7?O4 ?VF5D4FGD<

�4?8F: "�4768 10 >?NG>68G A4F>>68G EF4F5= 7 F5@8 [F5@4] 74 >EF4AAK 5 D>>K6. �?O >>6A>L 
EF4FFK 6>468 46F>DK6, DK> F4 >EA>6AK 68EA>6>8"

�F4? 3: %FDG>FGDG64==O D>5>F<

�4?8F: "%F6>D8 85F4?LA8= ??4A 8>E?K8A8FL>>L D>5>F8 A4 F5@F [F5@4] 7 FEK@4 A5>5GK8A8@8 
D>78K?4@8, ?K8D>78K?4@8 F4 >?8E>@ @5F>8>?>7KL"

�F4? 4: �=4?V7 44=<E

�4?8F: "�>OEA8, O>K EF4F8EF8GAK @5F>88 A4=>D4I5 ?K8G>8OFL 8?O 4A4?K7F [F8? 84A8G] F 
>>AF5>EFK 8>E?K865AAO [F5@4]"

�46?<6>: ,� 8>?>@474T 6 ?D>F5EK 
8>E?K865AAO, 4?5 A5 74@KANT =>7>. 
�46688 ?5D56KDO=F5 74?D>?>A>64AF 
KAD>D@4FKN F4 8>FD8@F=F5EL 
4>485@KGA>L 8>5D>G5EA>EFK!



�D<>?44 ?V47>F>6>< 4> VE?<FV6 74 4>?><>7>N ,�

%F6>D5==O ?5DE>=4?V7>64=<E =46G4?L=<E <4F5DV4?V6

�4?8F: "%F6>D8 A45KD D?5H->4DF>> 7 >?NG>68@8 >>AF5?FKO@8 [?D58@5F], 
7 ?8F4AAO@ A4 >8AK= EF>D>AK F4 6K8?>6K88N A4 KAHK="

%<<G?OFVO VE?<FG

�4?8F: "%F6>D8 @>85?LA8= KE?8F 7 [?D58@5F], O>8= 6>?NG4T F8?8 
74684AL, EG>6K A4 D54?LA8= KE?8F: 5 ?8F4AL 7 @A>68AA8@ 685>D>@, 3 
>>D>F>K 6K8?>6K8K F4 1 5E5"

�<O6?5==O ?D>74?<= G 7=4==OE

�4?8F: "/ 686G4N [F5@4]. �>EF46 @5AK 10 ?8F4AL DK7A>7> DK6AO 
E>?48A>EFK, >FKA8 @>L 6K8?>6K8K F4 687A4G, O>K >5?4EFK ?>FD55FNFL 
8>84F>>6>L F6478"

�>OE=5==O E>?44=<E >>=F5?FV=

�4?8F: "�>OEA8 >>AF5?FKN [>>AF5?FKO] F4>, AK58 O EFF85AF 1-7> >FDEF, 
68>>D8EF>6FNG8 4A4?>7KL F4 ?D8>?488 7 ?>6EO>85AA>7> 68FFO"



$<7<>< 
6<>>D<EF4==O ,� 6 

=46G4==V



�F<G=V F4 4>445<VG=V D<7<><

�5DV6=<= 4>EFG?

 K7A8= DK65AL 8>EFF?F 8> ,�-KAEFDF@5AFK6 
@>65 ?>E8?8F8 >E6KFAN A5DK6AKEFL.

�>>A>@KGAK 54D'TD8 8>EFF?F 8> ??4FA8G ,�-
E5D6KEK6

&5GA>?>7KGAK >5@565AAO F DK7A8G D57K>A4G

 K7A8= DK65AL F8DD>6>L 7D4@>FA>EFK E5D58 
EFF85AFK6

�4?56=VEFL 6V4 F5E=>?>7V=

�48@KDA4 74?56AKEFL 6K8 ,� @>65 ?D8765EF8 
8> 4FD>DKL 646?868G A468G>>.

�A865AAO 784FA>EFK 8> E4@>EFK=A>7> 
D>76'O74AAO ?D>5?5@

�>7KDH5AAO A468G>> >D8F8GA>7> @8E?5AAO

�FD4F4 @>6?86>EFK 7?85>>> 74E6>LF8 
@4F5DK4? G5D57 "85?57F64AAO" D>7F@KAAO ,�

�?47V4F F4 4>445<VG=4 =54>5D>G5E=VEFL

�8>>D8EF4AAO ,� 8?O A4?8E4AAO D>5KF 74@KEFL E4@>EFK=A>7> 68>>A4AAO 74684AL ?>DFHFT 
4>485@KGAF 8>5D>G5EAKEFL.

�>84AAO 775A5D>64A>7> ,� F5>EFF O> 6?4EA>7> 557 A4?56A>7> F8FF64AAO

�8>>D8EF4AAO ,� 8?O >5G>8F E8EF5@8 ?5D56KD>8 A4 ??47K4F

'A8>A5AAO E4@>EFK=A>7> >D8F8GA>7> @8E?5AAO F4 4A4?K7F



�D4>F<G=V D<7<>< 6<>>D<EF4==O ,�

�>L<D5==O =5?D464<6>W 
V=H>D<4FVW

�5>D8F8GA5 ?D8=AOFFO "74?NF8A4FK=" 
,� @>65 ?D8765EF8 8> 74E6>TAAO 
A5?D468?LA8G 7A4AL F4 >>AF5?FK=.

�>=HV45=FV==VEFL 44=<E

�AD>D@4FKO, O>F 68 66>88F5 6 ?F5?KGAK 
,�-E8EF5@8, @>65 755DK74F8EO F4 
68>>D8EF>6F64F8EO 8?O ?>84?LH>7> 
A46G4AAO @>85?5=.

�>F5=FV==V G?5D5465==O

,�-E8EF5@8 @>6FFL 6K8F6>DN64F8 F4 ?>E8?N64F8 KEAFNGK F?5D5865AAO, ?D8EFFAK 6 
A46G4?LA8G 84A8G.

"�8>>D8EF>6F=F5 ,� O> KAEFDF@5AF, 4 A5 O> 74@KAF 6?4EA>@F @8E?5AAN. �>85A ,� A5 
7@>65 74@KA8F8 FAK>4?LAKEFL 64H>7> 8>E6K8F, >D54F86A>EFK F4 >D8F8GA>7> 
@8E?5AAO."

�D4>F<G=4 ?>D444: �46648 ?5D56KDO=F5 KAD>D@4FKN, >FD8@4AF 6K4 ,�, 7 
>K?L>>G A44K=A8G 465D5?, >E>5?86> >>?8 =45FLEO ?D> 646?86K 4>445@KGAK 
D>5>F8 45> 4>E?K465AAO.



�>?VF<>4 6<>>D<EF4==O ,� G =46G4?L=><G 74>?44V
�474F> FAK65DE8F5FK6 D>7D>5?ONFL 6?4EAK ?>?KF8>8 I>8> 68>>D8EF4AAO ,� EFF85AF4@8. &8?>6K D5>>@5A84FKL 6>?NG4NFL:

�D>7>DVEFL

�46688 6>47F=F5, >>?8 K O> 68 
68>>D8EF>6F64?8 ,� F E6>L= D>5>FK. 
�5F4?LA> >?8HKFL, O>K E4@5 4E?5>F8 
D>5>F8 5F?8 EF6>D5AK 74 8>?>@>7>N ,�.

�V4?>6V44?L=VEFL

�8 A5E5F5 ?>6AF 6K8?>6K84?LAKEFL 74 
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