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⬣ ABOUT ⬣ 
I have loved this diagram ever since I first saw it on the coffee cup of one of my lecturers / colleagues. But I was shocked to discover that its 

extraordinary properties weren’t very well-known! In this video, I build up some theory necessary to understand the MOG, then demonstrate how to 

use it. 

⬣ TIMESTAMPS ⬣ 
00:00 - Intro 

02:49 - Motivation 
07:14 - Steiner Systems 
18:23 - Three Big Questions 
29:21 - S(5,8,24) and the MOG 
44:47 - Outro 

⬣ HINT ⬣ 
Why might S(2,3,10) be impossible to construct? Try and prove the following lemma: If S(t,k,n) exists, then S(t-1,k-1,n-1) exists. Then use the 

contrapositive of this statement together with what we know about the number of blocks. In fact, one can prove that: If S(t,k,n) exists, then S(t-m,k- 

m,n-m) exists for integer m such that t-m is non-negative. 
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@AnotherRoof 1 year ago (edited) 

CORRECTIONS AND CLARIFICATIONS 
1. But that rotation at 25:11 is 120 degrees! Yeah. It is. I don't know how that error slipped through. I am a mathematician, I promise! 
2. But the octad containing at {4,9,10,13,21} in S(5,8,24) in the big list at 30:42 is {2,4,9,10,13,16,21,23} and the one you calculated at 34:24 
is {1, 2, 4, 6, 9, 10, 13, 21}! This is correct -- the "big list" version of S(5,8,24) is a different labelling than that "standard MOG ordering", so 

Read more 

143 Reply 

· 
22 replies 

@78Mathius 1 year ago 

You are in the same tier as Mathologer, Numberphile, 3b1b, and StandupMaths. Truly S tier math content here. I find your topics as clear 

as 3b1b and yet more abstract. I think you achieve this from embracing longer form content. 

284 Reply 

3 replies 

@rainbowllamas7423 1 year ago (edited) 

I found S(3,4,8) in an interesting intuitive way I think. 

Consider a cube with vertices labeled 1-8 (or however I guess). Every face is four vertices which are all coplanar, meaning that any three 

of the vertices on a given face can define a unique plane, and are only contained in that one plane. It might help to imagine the right 

Read more 

23 Reply 

3 replies 

@thomaskaldahl196 1 year ago 

Where has this channel been my whole life?? Excellent presentation: rooted in application, elegant in explanation, and the perfect amount 
of comedy :D 

218 Reply 

6 replies 

@mr.inhuman7932 1 year ago 

6:15 I like this style... i imagine it is quite difficult do edit, but I like it none the less. 

It makes the Video more light hearted amongst all the serious mathematics. 

31 Reply 

@WilliametcCook 1 year ago (edited) 

29:46 Julius and Augustus didn't shove their months into the middle of the year. 

It is true that there used to be 10 months, but the two months added were January and February, by Numa Pompilius, to the end of the 

year. 

It's also true that Julius was the one to mess up the calendar. Janus was the Roman god of gates and doorways, and Julius thought it 

Read more 

177 Reply 

· 
13 replies 

@Reddles37 1 year ago (edited) 

Mathematicians hate him! Learn how he cracked the code with this one weird diagram! 

147 Reply 

1 reply 

@ShadowKestrel 1 year ago 

The moment I saw the Fano plane in the patreon plug my mind jumped to octonions, and I was thinking "huh, that's cool, octonions kinda 
rock and I'm excited to learn how they link to this stuff." 17 minutes in my mind has been blown several times already. 

(octonions do kinda rock though) 

41 Reply 

1 reply 

@FrankHarwald 1 year ago 

The Steiner Diagram of S(2,3,7) is also isomorphic to the multiplicity graph of the octonion basis elements. 

21 Reply 

@apophenic_ 1 year ago 

I've become so addicted to your videos. They are just pure quality maths i never got in school growng up. I actually feel myself gaining 
better perspective on the world with each video. 

Love ya man, thanks for your work here. 

30 Reply 

@ruilopes6638 1 year ago 

This was perhaps the most amazing mathematical journey that I’ve been through. Even though it seems so completely unhinged. Coming 
from an engineering background and only now diving into “real” mathematics the existence of such objects amaze me. And the way you 
explained and motivated all (and your clear passion) made it that much more special. Can’t wait for part two. Thank you Alex 

14 Reply 

@RuleAndLine 1 year ago 

1:08 pausing to comment. Holy shit that intro has me so hooked. Instant subscribe, thanks for making this. Okay, continuing to watch 

1 Reply 

@falnica 1 year ago 

You earned a subscriber. I was on the edge of my seat the entire video, hooked onto every single word, and I hated the cliffhanger, but you 
can be sure I'll be back. I love this. MORE! 

3 Reply 

@rujon288 1 year ago 

literally one of the best math youtubers out there i can literally watch an entire one of your hour long videos so easily. 

5 Reply 

@not_David 1 year ago 

15:55 "how did I know these things" -- god I was so certain the next line was going to be "well thats thanks to this videos sponser, Brilliant. 

Brilliant is an online ... " 

2 Reply 

· 
1 reply 

@JackFlead 1 year ago 

If you take the digits of the binary positive integers with 3 digits to be the x, y, and z coordinates on a graph, they are the coordinates of 

the corners of a cube. Was very satisfying when you ended up drawing this cube at 5:48 :) 

15 Reply 

1 reply 

@ruwisc_ 1 year ago (edited) 

Fun fact: the symbol groupings in each square of the MOG also define a Steiner system on their own for S(3,4,16). For example, the 

square where all four symbols in a column are the same can define the blocks (1,5,9,13), (2,6,10,14), (3,7,11,15) and (4,8,12,16), and each 
triplet appears exactly once (as you showed in the 2-2-1 case, when you fit a triplet into the square there's a unique way to finish it with a 

fourth element) 

Read more 

2 Reply 

@diegofloor 9 months ago 

I gotta say, it's refreshing to see more varied content on here. I know every math/science youtuber wants to tackle subjects that are 

interesting and not too complicated to explain, but that usually means they circle around the same topics. The truth is, if you allow 

yourself to make longer videos, you can talk about any obscure subject in any textbook. But it's super challenging all the same, so I really 

appreciate videos like this. 

Read more 

Reply 

@SpencerTwiddy 1 year ago 

Man, Steinerverse 2: Part 1 was amazing! How dare you leave us on a cliffhanger while only introducing the coolest characters at the very 

end though? Anyway, the visuals were revolutionary and you left me more confident than ever that Part 2 will be one of the all-time greats! 

29 Reply 

1 reply 

@sundown456brick 1 year ago 

This is bt so far the best find I've made in youtube. Pure gold content, really. 

I'm not able to fully understand everything bc I'm sill young but, oh my, you're incredible at teaching. Not only understandable 
communication but also very entertaining. Hope to see this channel breaking barries and educating millions of people 

Read more 

2 Reply 

@altastral 1 year ago 

holy shit... I can't tell you how long I've been waiting for this video to exist. ever since I learned about this group (primarily in the context of 

sphere packing), all the bizarre junctions it forms across fields of study, and how it apparently relates to the Monster group - despite being 
comprehensible (however minimally) to mere mortals - I've wanted to know more. but, as you sort of allude to, Wikipedia leaves a lot to be 

desired amid the sea of notation. this is an excellent video, and the diagram at the center of it is a work of art. thank you so much 
Read more 

8 Reply 

1 reply 

@kruksog 1 year ago 

Love it Another Roof. Every video has been an absolute banger. Sincerely, thank you. 

8 Reply 

@tanvach 1 year ago 

You’ve becoming my favorite math channel. Incredible work, these videos are amazing! 

5 Reply 

@Smitology 11 months ago (edited) 

26:36 this made me realise how in English having "no choice" often means having "one choice", interesting quirk of natural language 

3 Reply 

1 reply 

@Draconis_Eltanin 1 year ago 

I love the phisicality of your explanation, and the fade during the titles is so smooth. Keep it up! 

1 Reply 

@mrwess1927 1 year ago 

I would like to point out at 19 minutes and 13 seconds a moment of humility and creating an opportunity for potential to grow. Thank you 
friend for creating engaging educational material! 

3 Reply 

@Rollyn01 1 year ago 

Soooo, there are so many gears turning in my head now because the first thing that came to mind was a treatise on building a tic-tac-toe 

computer using tinker toys. One of the ways they went about building it was to construct a vertical ladder-like framework that would trip a 

move indicator when a reader would meet a block of a certain pattern; it would otherwise fall through. However, a ladder of all possible 
combinations of moves would make too man rungs on the ladder to be tenable for use, so they had to cut the number down in some way. 

Read more 

1 Reply 

@nicoleknight5145 4 months ago 

Most enthusiastic presenter on you tube. Love it ! 

Reply 

@theultimatereductionist7592 6 months ago 

You just flashed Rob Curtis on the screen at 43:12 . Who is this Rob Curtis? When did they live? 

How did Curtis figure out this MOG? Why did he put all this effort into studying just S(5,8,24)? 

Do similar MOGs exist for other values of t<k<n? 

1 Reply 

@alexandersanchez9138 1 year ago 

The quality of your writing and topic selection has improved; sub earned, and bravo. 

1 Reply 

@mrjoe332 1 year ago 

Turning this incredibly lengthy and complicated process into a simple and funny matching shapes puzzle really is nothing short of a 

miracle 

3 Reply 

@Galahad54 1 year ago 

I minored in math in college, and ended up doing business math (actuary, so a bit more complicated). I always had the love of numbers, 
but business tends to be 'practical'. Glad I can now take my time to wade through higher level material. Thanks. 

1 Reply 

@justin_704 1 year ago 

fantastic. I was having issues following along until I played this a 2x speed and it made it easier to understand 

1 Reply 

@caspermadlener4191 1 year ago 

For anyone interested, the sporadic group that is the automorfism group of (5,8,24) is M₂₄, one of the five sporadic Matheu groups. 
The Steiner system of (5,6,12) has automorfism group M₁₂, another sporadic Matheu group. 

The other sporadic Matheu groups (M₁₁, M₂₂ and M₂₃) can be obtained be simply fixing one of the elements of the group with a Matheu 
number one higher. 

Read more 

6 Reply 

@billionai4871 1 year ago 

When you said you were going to explore I suddenly got scared because I knew the whole vid was 45 min long and I didn't know where in 

the vid we were... then you said "uin the next video" and I breathed a sigh of relief! The pacing of your explanations is impeccable and I 

thought that you might need to rush if it was still in this one, happy to see that you didn't, and I can't wait to peek behind the curtain of the 

magical MOG 

1 Reply 

@bejoscha 1 year ago (edited) 

Just wanted to mention that besides the interesting topic itself, your presentation is top-notch. I very much like the analog - style 

presentation and human pesence. Language is clear and speed is only sometimes too fast to follow. Glad there is a pause button ;c) 

Video composition and editing is also flawless, which shows by it never being noticeable. I am definitely in for the next video... 

4 Reply 

@cerwe8861 1 year ago (edited) 

A video about Hyperreal numbers as a follow up to the defining every number ever video would be awesome! 

18 Reply 

1 reply 

@hearteyedgirl 1 year ago 

I love how 15:41 the chart looks like reflection around center line with inverse 

1 Reply 

@asdfghyter 1 year ago 

15:02 I like how everything below the 1-row in the first 7 columns of S(3,4,8) is the same S(2,3,7) as in the previous solution 

1 Reply 

@johngrint8231 1 year ago 

43:12 I was lucky enough to have John Conway as a lecturer at Cambridge. His lectures (on "Foundations of Mathematics") were 
inspirational. 

6 Reply 

· 
2 replies 

@coconutart6874 5 days ago 

The way you explain is mind-blowing, thank you! 

Reply 

@lpsp442 1 year ago 

I paused the video to hash out the S(3,4,8) Steiner set myself, with the added rubric of designing a class-based team co-op game out of a 

pool of varied attributes. Most fun I've had in a long time, and now I have a small TF2 clone in my back pocket to boot. 

1 Reply 

@vorpal22 7 months ago 

Nice intro to Steiner systems. As a combinatorial design theorist, this was a beautiful presentation, and I even learned some new things I 

didn't know before. 

Reply 

@shortlessonshardquestions8105 1 year ago 

You do a great job of walking through the whole concept and then the specific example. It REALLY helps. Thank you! 

Reply 

@sillysad3198 1 year ago 

u r perfect. you address the most sensitive aspects of the topic. your language (visual encoding) is rich and powerful and puts the most 
important to the most visible places. 

Reply 

@lancemarchetti8673 1 year ago 

Image files like wbm, pnm, mif are really flexible and amazing for viewing pixel patterns when you encode the color data to Base64, again 
and again... . 

Everything becomes a Math splendor to behold. 

1 Reply 

@johnwilson3918 7 months ago 

This is so cool. Thank you for sharing! I studied a course with the Open University in the 90s called 'Graphs Networks and Design 
(MT365)' which covers a lot of the stuff you mention here. It was an excellent course. I really recommend it to anyone who wants to study 
these topics in more detail. 

Reply 

@peyoje 6 months ago 

What a great video! Finally a video about what I always wanted to learn about. Thank you so much! 

Reply 

@Sonnen_Licht 1 year ago 

I did the S(3,4,8) exactly like you did. I've never felt so accomplished in my life. 

1 Reply 

@gavintillman1884 1 year ago 

I wasn't expecting to find this on YouTube! If it's what I think it is (I've only seen the first minute so far, but it looks like it 

ma be) then it takes me back to my Cambridge post grad dissertation in 87/88 

5 Reply 

· 
10 replies 

@lunafoxfire 1 year ago 

Whaaaat this is awesome! I've never heard of this stuff before. I can't wait for part two! 

2 Reply 

@DashieDasher 1 year ago (edited) 

I would have lead into the applications section by explaining that applications is just another good example of re framing a problem that 

helps people understand it. The context that a problem is presented in can really lend a lot to your understanding of it. 

1 Reply 

@SaturnsReturn77 1 year ago (edited) 

2:39 cheeky bit hahahaha first time seeing this channel and you've got my attention 

Reply 

@Bolpat 1 year ago 

29:50 For quite some time, March was the 1st month of the year. Ever wondered why leap days are on the second month? It’s because it 

used to be the last month, where it makes way more sense. 

1 Reply 

@AlexTrusk91 1 year ago 

I like that your background is basically just acoustic foam. Hexagons are Bestagons 

1 Reply 

· 
1 reply 

@malypetu1409 1 year ago 

Awesome video tutorials and even better instructional tools, highly educative and unique in his level of clarity. I enjoyed it immensely. 
Congratulations. PS. I'm not a nerd, just too attracted to knowledge. 

Reply 

@sheronmusic 5 months ago 

Everything in this video smells like what I've been working on lately in music theory. It would be a pleasure to chat with you about 
connections between the color encyclopedia and color tree, combinatorics, group theory...if you're interested. And let's play pool. Great 
work on the videos brother 

Reply 

@josh34578 1 year ago 

A really nice introduction to some interesting topics. Looking forward to the next video. 

Reply 

@benfairbairn5713 8 months ago 

Rob Curtis is actually publishing a new book on this very subject later in the summer: look out for "The art of working with M24" published 
by CUP. It's also worth noting that whilst the diagram is where it originally came from and you'll find it in Rob's PhD thesis, but the more 
modern approach via the hexacode really is much faster to do - you'll find it described in Chapter 10 of Conway and Sloane. 

Reply 

@habarvaz3142 2 months ago 

In my math course test I remember a question of axioms which had nothing to do with Steiner yet the answer and method was the same 
thing u did in around 10:00 - 12:00 it fascinated me 

Reply 

@Ny_babs 8 months ago 

The reflections in chemistry is called chirality! I'm loving this channel 

Reply 

@vaheakli4551 1 year ago (edited) 

30:43 
30th in 5 column. It take me actually more time to count precisely its position than finding it. 

Finding take ~5seconds with lucky assumption to look first in every big group of 4s and then look for easily distinguishable "9, 10" in rows 

Read more 

1 Reply 

@steviewonder9209 1 year ago 

Excellent video! Thank you very much for your efforts. 

If you ever update this video, I'd like to add some constructive criticism: When marking the "missing" color/shape matches, don't fill them 
in in the same manner as the original marking. By marking the missing points with an X or an O, it's much easier to see how they are 

Read more 

1 Reply 

@caiodavi9829 1 year ago (edited) 

this channel is gold 

1 Reply 

@kikivoorburg 1 year ago (edited) 

12:31 This diagram looks the same as Octonion multiplication! Wikipedia says it’s the “Octonion Fano Plane”. I wonder how the diagrams 
are related? 

Edit: Having watched further into the video, the diagram here is also a Fano Plane. Still not sure how they're related though. 

3 Reply 

@zacmilne9423 1 year ago 

This was very well explained and I’m glad I found this channel. I missed the part where he explained why he think this is the most 
powerful diagram in mathematics. If anybody knows the time stamped love to get it. 

Reply 

· 
1 reply 

@richardbloemenkamp8532 1 year ago 

He must be really good at Sudoku. Honestly great video, well explained with math a bit beyond most YT math videos but not too far either. 

Reply 

@OpsAeterna 1 year ago 

aaahhhhhh the rules are too crazy.... but you did a bang-up job with the visualisations. Kudos sir for this excellent channel! 

Reply 

@johnchristian5027 1 year ago 

This is an absolute brilliant video! Bravo! 

Reply 

@biggiemac42 1 year ago 

Oh my god I guessed the topic based on the thumbnail (confirmed based on the description) and now I'm so freaking stoked for a high 

quality video on this topic 

1 Reply 

· 
1 reply 

@RuslanKovtun 1 year ago (edited) 

Yeah, my brain explodes in 45 minutes, 2 hours will be too much for single video. Nice cup of tea in the end, BTW. 

1 Reply 

1 reply 

@agabe_8989 1 year ago 

"But that's BORING!" 
Literally every mathematicians core motivation. 

1 Reply 

@marshallodom1388 1 year ago 

Amazing that YouTube brought me here! I've been working on a system of groups that I was trying to list all the permutations of based of 

certain characteristics and I do believe it is or is similar to a Steiner system. S (2,9,15) 

Thanks to your video I might make some progress on my problem! 

Reply 

@rakshitgv 9 months ago 

0:51 This, in my opinion, is an amazing sales pitch. 

Reply 

@samuelthecamel 1 year ago 

That diagram is really useful for humans, but I wonder if it can be computerized. I might write a Python program for this some time and 
find out. (2-2-1 cases sound like a headache though) 

10 Reply 

2 replies 

@huhneat1076 1 year ago (edited) 

31:01 "And you're right, but what you're forgetting is, that's BORING" 
This is how innovation happens 

2 Reply 

1 reply 

@egohicsum 1 year ago 

i love your videos; youre so underrated <3 

1 Reply 

@bobh6728 1 year ago 

Great explanation. Using different colors on the sliding shape at the end would have made it easier to see which numbers were being 
added to the octad. 

Reply 

@TranquilSeaOfMath 1 year ago 

Entertaining and educational. Really great presentation. 

1 Reply 

@bobgoldham69 7 months ago 

29:50 technically, no more months were added. July and August were merely renamed. The discrepancy between months and their 

names originates in the fact that the Romans did not count January and February as part of the year, since effectively no work (military, 

farming, etc.) was done there. Hence they began counting at March, when armies were convened again (which is also why it is named 
after Mars, the god of war) and would continue operating until December, the tenth month. 

Reply 

@maximofernandez196 1 year ago 

This is such great content. Damn, I love this diagram. it's like magic 

Reply 

@SimonClarkstone 1 year ago (edited) 

12:30 I notice that the lines each contain three numbers that bitwse-exclusive-or together to make zero (or equivalently, any two XOR to 

make the other one). I recognise this from seeing a similar diagram in a definition of Octonions. 
XOR is also called "nim-sum" in game theory. 

It's also a finite projective plane. Or a set of cards for a miniature version of IRL card game Dobble. 

4 Reply 

@SiqueScarface 1 year ago 

If I am not mistaken, the grey squares, the white squares, the circles and the dots are giving 34 as a sum, if you apply them on the magic 
4x4 square. 

Reply 

@eartphoze 9 months ago (edited) 

I just learned this, at all exact models in Steiner , combs, spheres, codes, groups, , it's basically logic gate inputs , to the ratio of outputs, 

and with the combinatorics 1024, the triangle is the platonic solid, from platonic, Aristotle, philosophical, the moon, earth, sun, cos, sin, to 

decision in everyday personal life, or degree win or lose vegas style. So your 1-8 grid is a 3 bit code from a hex address from ram, ram, 

inverted 16hex dec, what your designing in the {2,3,7} is 3 of 1024 key string total combination, so distance in hamming is LRC in 

Read more 

Reply 

@gregrice1354 1 year ago 

Non-mathematician, non-college grad here. Design background and interested in the value of improving communication of math and 
science (any subject) with great graphics. 

As I try to kearn music theory, your Steiner sets, snd the classification of Isomorphic Steiner Sets SEEM to represent the numerous 
Read more 

Reply 

@dranorter 1 year ago 

I didn't know what Steiner systems were, but then saw that your very first example was S(2, 3, 7) and I was like, those numbers look 

familiar, must be the Fano plane. And immediately the definition made sense. 

Reply 

@soninhodev7851 1 year ago (edited) 

great! all your videos are great! my favorite has to be the one about the toast problem! lets see if this one will make me change my mind :) 

Read more 

1 Reply 

· 
1 reply 

@codatheseus5060 7 months ago 

OOOO yes!!! something which deepens my understanding of octonions! 

Reply 

@vanderkarl3927 1 year ago 

I highly recommend Tunic and Outer Wilds, if you would like games where progression is far more about learning and knowledge than 

anything else! 

2 Reply 

· 
2 replies 

@cranderson2a 1 year ago 

"what if we rotate it sixty degrees?" 
Rotates it hundred and twenty degrees... 

3 Reply 

@zenithparsec 1 year ago 

25:11 ...rotate the whole thing 60 degrees. 
120 degrees, but who's counting. Oh... you were. 

3 Reply 

· 
1 reply 

@Drachenbauer 1 year ago 

11:45 if you color in all cells, where you wrote numbers with that greyish chalk, you get a simple monochrom pixel-art of a 45° tiltet rocket. 

Reply 

@darrenlefcoe 8 months ago 

a great explanation for something so messy. If the user is distracted, it is easy to lose track of the process. 

Reply 

@somealgebraist 1 year ago 

Cool! I thought this was going to be a video on Commutative diagrams and the idea behind Category theory. 

Reply 

@stipepavic843 1 year ago 

Epic!!, Instant sub 

1 Reply 

· 
1 reply 

@michaelwarnecke3474 1 year ago 

3:20 . The chance is not 90% for the message, that depends on the actual chance of you sending a one to begin with. If the one represents 
a rare occurence (say, a zombie apocalypse) and the zero represents the opposite you will get ones every once in a while that are just 

false positives. 

See Bayes Theorem 

1 Reply 

@bobingabout 1 year ago 

28:48 They did add 2 months to the end of the calendar year. February was the last month of the Julian year, it's why it's the one that 
changes the number of days it has. "Add an extra day to the end of the year". 

But then pope Gregory decided to move new year to January when he rewrote the calendar... even though all he really did was redefine 

when you get a leap year. 

Reply 

· 
1 reply 

@AugustusXLII 1 year ago 

This would be a nice puzzle for a forgotten ruin/temple in a D&D campaign 

Show the players the array and the graph, ask them to complete the array, then wait a few weeks for them to figure it out 

Reply 

@theultimatereductionist7592 6 months ago 

28:06 PSL(2,7) means "projective special linear"? The S doesn't mean "symplectic", does it? 

Reply 

@james112680 1 year ago 

Where is the cut where you switch over the card to the right-handed yellow shirt guy from where you put it there earlier on the blue clip? I 

was looking for when it might have been switched over but I didn't see any mask changes. 

Reply 

@dranorter 1 year ago 

I may as well ask this here. The definition given for Steiner systems assumes the blocks are all the same size. But, in the case of finite 

projective planes, we can assume just the constraint itself (two elements determine exactly one block) and along with a minimum size 

axiom to rule out boring cases, this gets us the property that the number of blocks per element is equal to the number of elements per 

block; from whence, obviously all blocks must be the same size. 

Read more 

Reply 

@tylerduncan5908 1 year ago 

30:40 
Column 5 

Row 30. 

Read more 

1 Reply 

@eyelockedpro3203 1 year ago 

Here before this mans reached 100k subscribers 

1 Reply 

@djridoo 1 year ago 

Also, the mog panel you presented is really beautiful and I want to have it in my room, where can we have/pront kt ? Thank you for your 

amazing videos 

Reply 

@TheYurubutugralb 1 year ago (edited) 

At 14:52 , could the 7 and 8 have been assigned the other way, with the 8 in the left column and the 7 in the right? 

Reply 

@nodvick 1 year ago 

Always thought there should be a exponential limit symbol, so instead of x! / y!(x-y)! you could say x!L(x-y)/y! in the 8 choose 3 example, 
8! / 3!(8-3)! is a long way to write 8! but stop at 6, and then divide by 3!. if we had an exponent limiter symbol you could do 8!L(5) to stop 

before reaching "5" and 8!L(8-3)/3! (the limiter being in superscript) doesn't change anything to do with the outcome or the work, but its 

much easier to grasp what you are doing, and saves you a few seconds of brain power. 

Read more 

Reply 

@parkloqi 1 year ago 

29:50 - Haha! Julius and Augustus really were monsters! 

Reply 

@TheLuckySpades 1 year ago 

Can't wait for part 2, the Monster will rear it's bizzare head again 

18 Reply 

@KebabTM 1 year ago 

I'm really enjoying your videos, but I'm also enjoying your deep investigations. When will you clarify what type of help is needed? Maybe a 

new camera lens? Sometimes the videos are a bit blurry. 

Reply 

@the_kobes 1 year ago 

You should sell MOG posters. I would love to buy one! 

Reply 

@mjp152 1 year ago 

This seems somewhat reminiscent of Kazhdan–Lusztig polynomials - does anyone know if there is a connection? 

1 Reply 

1 reply 

@Srednicki123 7 months ago 

this was great! will the series be continued? you only explained how to find the special octads, what about the M24 and its subgroup? 
especially how do their action can be read off from the MOG? this is what I do not understand from reading SPLG and was hoping you 
could clear it up, especially after showing how in the Fano Plane the automorphism can be visualised for S(2,3,7)... how does swapping of 

numbers in all the possible 759 MOG diagrams preserves that octad block structure? this what I do not get... 

Read more 

Reply 

· 
2 replies 

@ultimaxkom8728 1 year ago 

Ho boy, a very intriguing title. 

2 Reply 

1 reply 

@jamesgill8389 1 year ago 

0:24 I would like to lodge a formal protest on behalf of all statisticians. 

1 Reply 

1 reply 

@brunonikodemski2420 1 year ago 

One of my buddies is a modeler for biological molecules. This presentation illustrates the problems, for modeling viruses, where you 
have thousands to millions of "blocks" some of which are fatal to you, other helpful. I'm a Spice modeler, so that large matrix technique 
has been used since the 1960's. 

Reply 

@macronencer 1 year ago 

41:44 I may be wrong but it felt here as if you'd tried two permutations of the bricks and failed so you said it had to be the third one... but 

three bricks have SIX permutations. Did you forget to specify that the order has to be preserved as well? I.e. you check 12, 13, 23 instead 
of all of 12, 13, 21, 23, 31, 32 ? 

Reply 

· 
2 replies 

@crimsondragon2677 4 months ago 

Notational Conventions: link to notation issues 
Yup, that about sums up math on Wikipedia. 

1 Reply 

@zokowawa 1 year ago 

Wow, that was so intriguing and enlightening. 

Reply 

@guydror7297 1 year ago 

Are you going to submit a #SOME3 entry? 

4 Reply 

· 
1 reply 

@ЕвгенийБагрянов-н9э 1 year ago 

10:37 It's like a fun new version of Sudoku 

Reply 

@quinterbeck 1 year ago 

Man I flipping love a good diagram and this one's awesome! I don't mind the split video, actually I would rather watch two 45 minute 
videos than one one-and-a-half-hour one. 

Reply 

· 
1 reply 

@eartphoze 9 months ago 

@ 32:50 you need to show how Descartes for Aristotle matrix movie and philosophy of logic or religion, coincides with Rubik's cube and 
the MOG, when tracing the god number moves on the Rubik's, or 555 timer chip, to Fermat's folium equation, variables as the higher or 

practical math notation derived from Boolean True, False and X,Y, maybe code itself in IDE, while if your 2x4 block checks for a match, so 

too does the code in IDE, with respect yo Fermat's folium, equation notation order variables, sometimes an 3X is already in the equation if 

Read more 

Reply 

@slice-the-pi 1 year ago 

do you have any plans for a second YouTube channel where you post twitch highlights? 

Reply 

@jamesalewis 9 months ago 

6:25 Interesting thought! These values are binary/Boolean, but what if a bit was, say, a superposition of either value? That sphere within 

value space might actually be yet more useful! 

Reply 

@benjaminlehmann 1 year ago 

That was crazy good. Thanks! 

Reply 

@markpeter9919 1 year ago 

I´ve studied maths many many years ago and not very good in practising nowadays :-( maybe what I think is wrong but when I saw the 

triangle with the circle and instantly saw a ball with some circles. At 00:31:00 he is talking about a S(5,8,24) might it be possible to say it 

is a 5 dimensional sphere with 24 equidistant points on its surface having 759 circles each going through 8 point ? sorry I am absolutely 
not capable to proof my thought :-( . 

Reply 

@Hyperboid 1 year ago 

I love how he roasts himself in the first chapter. 

Read more 

2 Reply 

@05degrees 1 year ago 

Wow this is… this is. Well, thanks. A trove of interesting stuff even when one is into math oneself. I bet it was a ton of work with the script 

and all the props and takes, thank you for going through all that to make this nice end result. 

I’m thinking about making something educational about maths and/or xenharmonic music theory but it’s nontrivial to even start, 

Read more 

Reply 

· 
2 replies 

@matematicke_morce 1 year ago (edited) 

A German math youtuber named DorFuchs has a video about the game Dobble where he also showed the S{2,3,7} diagram 

Reply 

· 
1 reply 

@msolec2000 1 year ago 

The mine question I have is why are the numbers in such a random order? When you started building the smaller systems you started 

with 1 2 3, then 1 4 5 and so on... numbers aren't special, so it makes sense. But this diagram, the numbers on the bricks are all jumbled 
up. Why is that? 

2 Reply 

1 reply 

@miceforkfigs5680 1 year ago 

You can apply isomorphic transformations to a Sudoku grid. ( You probably knew that already ) 

1 Reply 

1 reply 

@TrimutiusToo 1 year ago (edited) 

They didn't add two more months, first month of the year got switched from March to January a few hundred years ago 

1 Reply 

@PySimpleGUI 1 year ago 

Is the name of the diagram the "Miracle Octad Generator"? If so, why do those words not appear anywhere in the description or a pinned 
comment? I don't see any link to where an image like it can be found, the written history, etc. 

I'm struggling to understand the sources for this video. Are there links where the 2 papers referenced can be found? I like seeing 

Read more 

Reply 

· 
3 replies 

@AkamiChannel 1 year ago 

So I don't understand why it is said that the automorphism group of the octonions is 14-dimensional instead of 168 dimensional. I see it 

as the number of ways we can permute the fano plane as you did in the video. I've been trying to figure this out for a long time. 

Reply 

· 
1 reply 

@smidlem1117 1 year ago 

this is a really incredible video!!! have been hankering to do some hobby maths and this is the sort of stuff i love!!! was just wondering if 

you would know of a good place to find a digital version of the mog diagram that you're using? i've been doing some searching but every 

photo seems to be very low-resolution :( 

Reply 

@Jolfgard 7 months ago 

3:10 

Voice was mentioned, Fourier Stans rejoice! 

Reply 

@colly6022 1 year ago 

i busted a neuron watching this. 

4 Reply 

@calebgatty5773 1 year ago 

To say that theses groups are isomorphics one to another, what operation do you use ? Because, bijection is pretty easy since they are of 

the same cardinal (only problem is if it's infinity), but morphism... I don't know which one to use 

Reply 

· 
3 replies 

@j.thomas1420 1 year ago 

6:02 it's a cube ! We have 000 on a corner and 111 on the opposite side. 

Reply 

@josh34578 5 months ago 

The left side, the 35 ways to partition 8 into two sets of 4 and 4. The right side, the 35 subspaces of dimension 2 in the vector space of 

dimension 4 over the field of order 2, and the cosets thereof. And all together, a bijection between the two. 

Reply 
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