


31, 27, 101, 1, –1, 0
27, 31, 101, 1, –1, 0
27, 31, 101, 1, –1, 0
27, 31, 1, 101, –1, 0
27, 31, 1, –1, 101, 0
27, 31, 1, –1, 0, 101

1st pass 3rd pass

2nd pass

4th pass

5th pass

27, 31, 1, –1, 0, 101
27, 31, 1, –1, 0, 101
27, 1, 31, –1, 0, 101
27, 1, –1, 31, 0, 101
27, 1, –1, 0, 31, 101

1, –1, 0, 27, 31, 101
–1, 1, 0, 27, 31, 101
–1, 0, 1, 27, 31, 101

–1, 0, 1, 27, 31, 101
–1, 0, 1, 27, 31, 101

27, 1, –1, 0, 31, 101
1, 27, –1, o, 31, 101
1, –1, 27, 0, 31, 101
1, –1, 0, 27, 31, 101

Figure 1. All the bubble sort passes required to sort the full 
list. The comparisons in each step are highlighted. During 
each pass, we “bubble” the next largest element towards the 
end of the list. In this case we just need 5 passes to sort the 
full list, as the list was partially sorted with -1 and 0 in the 
correct relative order.
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Frequency (%) vs. letter in English texts

Letter

15

10

Fr
eq

ue
nc

y 
(%

)

5

0 E T A O I N S H R D L C U M W F G Y P B V K J X Q Z

Figure 3. Distribution of amino acids in titin proteins and 
letters in English texts.



A

B

DC

Figure 4. Example of four pages, A, B, C, and D, with hyper-
links amongst them.



Option 1 Option 2

size-2 VMsize-2 VM

size-2 VMsize-2 VM

size-2 VMsize-2 VM

size-2 VMsize-2 VM

size-2 VMsize-2 VM

Server 1 Server 2

Figure 7. Tradeoff between two possible allocation options.
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Figure 8. This figure is adapted from The Case for Energy-
Proportional Computing.15 It compares a typical, energy-effi-
cient server with a hypothetical energy proportional machine. 
The server consumes about half of its power even when doing 
very little work. At high utilization, it starts behaving more 
efficiently in its power consumption.



SoC = number of direct reports
to a manager

Manager
IC

13%13% 85%85% 12%12% 16%16%

24%24% 29%29% 32%32% 21%21%

72%72% 80%80% 82%82% 81%81% 78%78% 69%69% 89%89% 86%86%

40%40% 37%37% 85%85% 41%41% 24%24%

20%20% 18%18%

12%12%

14%14%

Figure 9. Example of hierarchical organization with four layers. 
The numbers inside the boxes represent the percentages VPW 
per employee. VPW increases as we go down the hierarchy, 
with ICs, in general, having much higher values than managers.
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Figure 12. The virtuous cycle of innovation. Innovation in pro-
ductivity improves the bottom line while market innovations 
improve the top line. Continued reinvestments of these gains 
combat deterioration and disruption. By investing in innovation, 
the company will attract better leaders, both managers and ICs, 
who will further increase productivity and produce novel ideas.
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Figure 13. A typical tuxedo measurement chart 
downloaded from the web.
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Figure 15. Embedding matrix in which the columns represent 
the embedding vectors for all words in the vocabulary. The size 
of the matrix is 1000 × 100, as we have one thousand words 
and one hundred dimensions.
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Figure 16. Dot product examples. The dot product of (3, 5) 
and (5, 2) is 3 × 5 + 5 × 2 = 25 (correlated, vectors in the same 
direction). The dot product of (5, 2) and (-2, 5) is 5 × -2 + 2 × 
5 = 0 (unrelated, vectors are orthogonal). The dot product of 
(5, 2) and (-4, -4) is 5 × -4 + 2 × -4 = -28 (opposing, vectors 
are in opposing directions).



E(queen)

E(woman)

E(man)
E(king)

Figure 17. This is a 3D projection of the high-dimensional 
space of embeddings. The difference between the embeddings 
of “queen” and “king” is similar to the difference to the embed-
dings of “women” and “men.”
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Figure 18(a). AI model to predict future growth of a service. 
(b) AI model to classify videos as “cat” and “no cat” using two 
simple features, the presence of whiskers and cat eyes.



Be factual. Provide results with reputable
sources. Please write succinctly.Directives

Next likely words
derived by
inferencing

Drew 6.7%
Barrymore 6.4%
the 2.1%
goddess 1.8%
...

Prompt

Output
so far

Who was the the actress in My Date With Drew?

The actress in My Date With Drew was

Figure 19. The inferencing algorithm produces a list of next 
likely tokens that will be appended to the output, one by one, 
until the full output is generated. After each token is selected, 
we invoke a new round of inferencing, producing a new list of 
next likely tokens.









Figure 24. Illustration of a search algorithm in a regular dig-
ital computer, which only has access to the cathetus, and in a 
quantum computer, which can go through the diagonals. Being 
hand-wavy, this is where the speedup from O(N) to O( N )) 
steps come from.


