MATH:1260 Pokémath
The Mathematics of Pokémon Go®

Week 3 Wednesday, Spring 24

Popular curve:

Growlithe-like curve
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Plan for Today

= Pokémon® stats continued
m Attack, Defense, HP
= |Vs

= More functions
= Graphing functions

= Piecewise defined functions

Class Reminders

m GW3 in discussion tomorrow.
m HW2 is due tonight at midnight.
m HW3is due by Wednesday January 31 at midnight.

m |V stands for “Individual Value!”
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How are the stats computed?

=0

cpP
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Functions

Definition

A function consist of a set of inputs called the domain, a set of outputs called the range and a rule by
which each input determines exactly one output.
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Meditite

https://bulbapedia.bulbagarden.net/wiki/List_of_ Pokemon _by_ baj stats_(

Bose Slafs

307 A Meditite 107

Compute Attack stat

The Base Attack for Meditite is 78. We got this from our bulbapedia chart.
This Meditite has an Attack IV of 11. We’ll talk about how to get this from appraisal.
This Meditite is level 20. So he has a CPM of 0.5974. This is more tricky, stay tuned.

Description of the Function

The Attack stat is computed by adding the Base Attack to the Attack IV and then multiplying by the
CPM. This result is then rounded up to 10 if it is less than 10.

(76+1) 5974 = 53 |6 &5
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Y’all remember graphing?

Graph f(x) =3x-2 If you don’t remember the shortcuts, just make a taple!

, nput | Our oy

| x | L(x)=y
o | o

L
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Attack IV: 9 Defense IV: 4

This Froakie was caught on 2/16/2022
around lowa City, lowa, United States.

@ (@] < )

HP IV: 12

Function: IVs to Picture (this is what the computer does)

Domain?

Smusbers [0 thogh 158 STV |

Range?

§Gm,0}\/ éaﬁ ' Of}ﬂmfng

Function: Picture to IVs (this is what we trainers do)

Domain?

el Lor in oppminl §

Range?

Sousbers [0 throgh 158 STV |
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The IV Chart Interpreter

QN{Q =l 38% &

cr1971

0

16

200

s

4 S

s

e Toxicroak
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This Toxicroak was caught on 1/24/2023

Appraisal bars as 1Vs around lowa City, lowa, United States.

147/ 147HP

@ @] < b

Check your favorite Pokemon!
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An Aside

Why 0-15?
The original games must store everything in the cartridge. 512 kB.
32 kB were set aside for your save
Of that 16 kB are for stored pokemon. Only about 30 Bytes per pokemon.
(species, ivs, level, HP, status, moves, PP, name, original trainer)
Only 2 bytes (16 bits) available for all IVs. So each stat IV (Attack, Defense, Speed, Special) had only
4 bits to be stored. So: 0-15 is all they had.
https://bulbapedia.bulbagarden.net/wiki/Save_data_structure_(Generation_lI)
The original Pokemon Red takes up less storage space than an Instagram profile picture.
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Stars

The number of stars you get on your appraisal is also a function! It takes as input the sum of the Poke-
mon’s IVs. So the domain is {0, 1, ..., 45}. The range is {0,1,2,3,4} for the number of stars. This is an
example of a piecewise defined function.

i\f/ [sun of TV

0 0=<IVs<22

1 23<IVs<29
Number=4{ 2 30<IVs<36
of stars 3 37<IVs<44
4 |Vs=45

Piecewise defined functions

A function that is defined differently on different subsets of the domain.
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We can also graph pleceW|se de 7[ned functions

&‘w

X X1
_ - e lip o i |
gx) = { | ﬂwméer ot" bof For clarity, include the “split point” in your table!
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Another Example

%x—z x<-1
glx) =
2 x>-1

-2+

For clarity, include the “split point” in your table!
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My Growlithe

Base Stats

P D

058 Growlithe 136 93
A

Compute Attack stat

Description of the function:

The attack stat is computed by adding the base attack and attack IV and then multiplying by the CPM. If
the result is less than ten it is rounded to ten.

Domain for the function?

Sshatl RS U STV M2 U Scpi (€

Range for the function?

‘R ! (“601/ mmméer& '
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Growlithe?

Attack

The base Attack for Growlithe is 136. (} 36 + 9) ’ 5/ gZ
v
This Growlithe has an attack IV of 9. g QL 3 9/

This Growlithe is level 19. So he has a CPM of 0.582

Defense

The base defense for Growlithe is 93. (Czj + X) o 5?2

This Growlithe has a defense IV of 8.

=5y, 75

HP? Something is different...

The base HP for Growlithe is 146.

This Growlithe has an HP IV of 11. (}, / Z7£\
CPMis still 0.582 f3 [—
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After the initial calculation HP is “rounded”

Description of the function:

The Unrdd HP stat is computed by adding the base HP and HP IV and then multiplying by the CPM. This
is how we find Attack and Defense.

However, with HP, This result is then rounded down to the nearest integer or up to 10 if it is less than
10.

Formulafor HP?

(gafe HP + HPI\/) °C/Q/MJ
BmC}Eé’]LC W(Hl 7D€€7L OV\G oN %( [)O#OM

S the //70/90/[\ 7D[AV)C%[O}/\
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Floor or “greatest-integer function”

The book calls this the “greatest-integer function.”
Most everyone else calls it the “floor function.”
The rule is round down. The domain is ,therangeis

Notation
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Visualization f(x)=| x|
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Smallest possible value is 10 for HP

HP
20

1

unrdd HP
0



