
MATH:1260 Pokémath
The Mathematics of Pokémon Go®

Week 11 Wednesday, Spring 24

Popular curves:

Milotic-like curve Stunfisk-like curve

 



Plan for Today
◼ Module 3: To Be The Very Best

◼ Computing Damage Examples

◼ PVP is turn based!

Class Reminders
◼ GW 9 in discussion Thursday

◼ HW 7 is due Monday

2     1260 11W S24.nb

mummwnesday

Project 2 Stage 3 due tonight



Gyms & Raids (different Move Stats) vs Trainer Battles (1.3 
multiplier, different Move Stats)

Gyms

Raids

Team Go Rocket

Training

Friends (vs actual human)

Nearby Trainers (vs actual human)

League (vs actual human)

Fast Moves and Charge Moves

Fast Moves

Does some damage

Charges up the Charge Move with Energy

Charge Moves

Typically do more damage

Uses up Energy

Charge Move Mini Games

Can be shielded
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Always default
to



Damage Formula

Multipliers

  Power

Attack

Defense

Unrdd
Damage Damage

Unrounded Damage =

1
2
*Power * Attack

Defense
*Multiplier

Damage = 

⌊Unrounded Damage⌋ + 1

Power is a property of the move that you can look up on Bulbapedia. NOTE: Moves 
have different power if you’re in a Gym battle or a Trainer battle!
https://bulbapedia.bulbagarden.net/wiki/List_of_moves_(GO)

Attack is the Attack stat of the attacking Pokemon.

Defense is the Defense stat of the defending Pokemon.

Multiplier is described below.
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not the Attacker

of the Defender
floor
functions
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Multipliers

Multipliers

Trainer Attack Bonus (applies to all trainer battles) 
This multiplier is 1.3 during a trainer battle (marked in blue above), and 1 otherwise.

STAB (Same Type Attack Bonus) 
This multiplier is 1.2 if the type of the move being used matches the type of the attacking Poke-

mon.

Type Effectiveness Bonus
This multiplier is based on the type chart below.

If there are many multipliers, multiply them together to get the final multiplier for the formula.

Other Multipliers
There are other multipliers based on friendship, weather, and shadow Pokemon. However, for 

HW7, you will only need to consider Trainer Attack Bonus, STAB, and Type Effectiveness.
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Type Effectiveness Chart

TYPE OF DEFENDING POKEMON

Type of Attacking MOVE

Type Effectiveness Multiplier
Find the row corresponding to the type of the move used by the attacking Pokemon. Find the 

column corresponding to the type of the defending Pokemon.
+   Means “super effective” so the multiplier is 1.6
--   Means “not very effective” the multiplier is .625
X   Means “almost immune” so the multiplier is (.625)*(.625) = .390625

Defenders with Two Types
If the defender has two types, do the process above for each type. Then multiply the two results 

together.
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Milotic
Water

G Star
Ground

O O Steel

Metal Claw
is steel

Waterfall
is Water

o



Damage Formula Examples

Pikachu vs Pidgey

Let’s say Pikachu uses Quick Attack against Pidgey in a Trainer Battle. 
Pikachu is an Electric type Pokemon, Attack = 50, Defense = 45, HP = 55
Quick Attack is a Normal type move, Power = 5
Pidgey is a Normal/Flying type Pokemon, Attack = 40, Defense = 35, HP = 51

Damage = ⌊ 1
2
*Power * Attack

Defense
*Multiplier⌋ + 1

Multiplier: We are in a trainer battle (1.3), have no STAB (1), and check the table and see normal 
effectiveness on both of Pidgey’s types (1*1). So our multiplier is 1.3 * 1 * (1*1) = 1.3

We plug in: ⌊ 1
2
*5 * 50

35
*1.3⌋ + 1 = 5

Vaporeon vs Flareon

Let’s say Vaporeon uses Water Gun against Flareon in a Trainer Battle. 
Vaporeon is a Water type Pokemon, Attack = 75, Defense = 65, HP = 100
Water Gun is a Water type move, Power = 3
Flareon is a Fire type Pokemon, Attack = 99, Defense = 54, HP = 95

Damage = ⌊ 1
2
*Power * Attack

Defense
*Multiplier⌋ + 1

Multiplier: We are in a trainer battle (1.3), Vaporeon gets STAB on Water Gun (1.2) and we check the 
table and see super effective on Flareon’s type (1.6). So our multiplier is 1.3 * 1.2 * 1.6 = 2.496

We plug in: ⌊ 1
2
*3 * 75

54
*2.496⌋ + 1 = 6

Golurk vs Vivillion

Let’s say Golurk uses Mud-Slap against Vivillion in a Trainer Battle. 
Golurk is a Ground/Ghost type Pokemon, Attack = 150, Defense = 133, HP = 111
Mud-Slap is a Ground type move, Power = 11
Vivillion is a Bug/Flying type Pokemon, Attack = 121, Defense = 94, HP = 107

Damage = ⌊ 1
2
*Power * Attack

Defense
*Multiplier⌋ + 1
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Multiplier: We are in a trainer battle (1.3), Golurk gets STAB on Mud-Slap (1.2) and we check the table 
and see “not very effective” and “nearly immune” on Vivillion’s type (.390625*.625). So our multiplier 
is 1.3 * 1.2 * .390625 * .625 = .380859375

We plug in: ⌊ 1
2
*11 * 150

94
* .380859375⌋ + 1 = 5
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Long Form Example: Milotic vs Galarian Stunfisk

Milotic

Lets use our handy CP calculator from GW 4. Put in the base stats and 
IVs

And then look for the CP and HP that match the Pokemon in our bag. (My Milotic has 130 HP and 1512 
CP)

Stunfisk (Galarian)

Lets use our handy CP calculator. Put in the base stats and 
IVs

And then look for the CP and HP that match the Pokemon in our bag. (My Stunfisk has 168 HP and 
1494 CP)
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Bulbapedia

S
Appraisal

Lol CPM Atk Def UnrHPHP UnreP CP
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Lu CPM Atk Def Unrtp HP UnCPCP



Stunfisk uses Metal Claw

Power

  Power

The Power for Metal Claw is 5

Attack

Attack

The Attack Stat for Stunfisk is 103.8114

Defense

Defense

The Defense Stat for Milotic is 127.51976. 
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Ouch Milotic
We can use the damage formula to find how much Metal Claw will reduce Milotic’s HP.

How many hits with Metal Claw would it take to knock out Milotic?
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I Power Altaf Multiplier 5 84.1.3 1.20.625
1.98 11.98 1 2

Heffetender
1

65Metalclaws



Turns
Trainer Battles are secretly turn based!

Each turn is 0.5 seconds. 

Each move requires a certain number of turns to use, listed on bulbapedia. Metal Claw requires 2 turns 
to use.

How many turns would it take to knock out Milotic with Metal Claw?

How much time (in seconds) would it take to knock out Milotic with Metal Claw?

We can represent this with a line!
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of moves to knockout turns of move
65 Metalclaws 2 41claw 130 turns

130turns 599 65 seconds

died

0 Iturns
60



Milotic uses Waterfall

Power

  Power

The Power for Waterfall is 12

Attack

Attack

The Attack Stat for Milotic is 117.3182

Defense

Defense

The Defense Stat for Stunfisk is 122.98678 
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Ouch Stunfisk
We can use the damage formula to find how much Waterfall will reduce Stunfisk’s HP.

How many hits with Waterfall would it take to knock out Stunfisk?

Waterfall takes 3 turns.

How many turns does it take to knock out Stunfisk?

How much time (in seconds) does it take to knock out Stunfisk?

Another line!
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f PowerAff Mutiplier 2 12 1.3 1.2 1.6
14.2 114.2 I 15ding

11.2 12 hits

12hits 34 36 turns

36turns 5 18 seconds


