
Čari igre SET

Vito Vitrih

FAMNITov poletni tabor Matematika je kul

Non-Examples:

The rows and columns at right are

examples of sets that aren’t Sets.

Are there any Sets in this collection

of cards?

4
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Igra SET

SET je igra s posebnim kompletom kart za enega ali več
igralcev.

Vsaka karta ima 4 atribute: število, barva, simbol, polnilo.

Vsak atribut zavzame eno izmed naslednjih možnosti:

število: 1, 2, 3
barva: zelena, rdeča, vijolična
simbol: oval, kara, arašid
polnilo: prazno, polno, črtkano
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igra SET

Vse karte v kompletu so si med seboj različne.

Skupaj vseh kart je

3 × 3 × 3 × 3 = 81.

Kaj je SET?

To je množica 3 kart, ki so si po vsakem atributu (število,
barva, simbol, polnilo) bodisi

vse med seboj ENAKE ali

vse med seboj POVSEM RAZLIČNE
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Nekaj primerov:

The Play:

The dealer lays out an array of

twelve cards, and the players try to

identify Sets in the array

A set of three cards is a Set if,

for each attribute, the values of the

three cards are either all the same or

all different.
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Magično pravilo

Magično pravilo NE-SET-a je:

Če sta DVE karti . . . . . ., ENA pa ni, potem to NI SET.
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Pravila igre SET

Delivec položi na mizo 12 kart, tako, da jih vsi igralci vidijo.

Igralec, ki vidi SET, zakliče “SET” in pokaže tri karte, ki po
njegovem tvorijo SET.

Če res tvorijo SET, igralec te tri karte pobere (tri karte so
vredne 1 točko), delivec pa jih nadomesti s tremi novimi.

Če ne tvorijo SETa, karte ostanejo na mizi, igralec pa dobi
minus točko.

Sedaj lahko kdorkoli izmed igralcev znova reče SET.
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Pravila igre SET

Če nihče izmed igralcev ne vidi SETa med 12 kartami in se
vsi strinjajo, da SETa “ni”, potem delivec doda še tri karte.
Če še vedno ni SETa, doda še tri ...

Igra se konča, ko delivcu zmanjka kart in ko na mizi ni več
SETov.

Zmaga igralec, ki je zbral več SETov.

Obstajajo še številne druge različice igre z istimi kartami. Dve
bomo spoznali na koncu predavanja.
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Število SETov

Če vzamemo poljubni dve karti, koliko možnosti za tretjo
karto imamo, da vse tri tvorijo SET?Examples:

?

?
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Število SETov

Če vzamemo eno poljubno karto, koliko različnim SETom
lahko pripada?

za drugo karto imamo natanko 80 različnih izbir,

tretja karta je potem določena enolično.

TODA: vsak SET dobimo 2×.

Torej je vseh različnih SETov, ki jih lahko poljubno izbrana
karta tvori natanko 40.

14



Število SETov
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Če vzamemo eno poljubno karto, koliko različnim SETom
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Število SETov

Če vzamemo tri naključne karte, koliko verjetno je, da le-te
tvorijo SET?

Za prvi dve karti nimamo nobene omejitve.

Koliko možnih izbir ostane za tretjo karto? 79

Koliko izbir je dobrih? 1

Torej skupaj imamo
1
79

= 1.3%

možnosti, da tri naključne karte tvorijo SET.
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15



Število SETov
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Število SETov

Koliko je vseh različnih možnih SETov?

na koliko načinov lahko izberemo prvo karto? 81

na koliko načinov lahko izberemo drugo karto? 80

na koliko načinov lahko izberemo tretjo karto? 1

Torej skupaj 81 · 80 · 1

Ali so vsi SETi različni?

Vsak se ponovi 6×.

Vseh možnih SETov je torej

81 · 80
6

= 1080.
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Število SETov

Koliko je povprečno število SETov med 12 kartami?

Koliko je vseh možnih 12-teric?(
81
12

)
= 70724320184700

Koliko je vseh 12-teric, ki vsebujejo nek fiksno izbran SET?(
78
9

)
= 182364632450

Koliko je vseh SETov? 1080

Torej skupaj

1080 ·
(

78
9

)
/

(
81
12

)
.
= 2.78
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r-SETi

Tri karte, ki tvorijo SET so si po vsakem izmed štirih
atributov vse medseboj enake ali pa povsem različne.

r := število atributov, po katerih so si vse karte različne
med seboj.

The Play:

The dealer lays out an array of

twelve cards, and the players try to

identify Sets in the array

A set of three cards is a Set if,

for each attribute, the values of the

three cards are either all the same or

all different.

3

Kakšen je lahko r? r = 1,2,3,4.

SET, kjer se karte razlikujejo v r atributih, imenujmo r -SET.

18
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r-SETi

Koliko je različnih 1-SETov, 2-SETov, 3-SETov in 4-SETov ?

The Play:

The dealer lays out an array of

twelve cards, and the players try to

identify Sets in the array

A set of three cards is a Set if,

for each attribute, the values of the

three cards are either all the same or

all different.

3

The Play:

The dealer lays out an array of
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r-SETi

Na koliko načinov lahko izmed štirih izberemo r atributov,
po katerih si bodo karte med seboj različne?

4 · 3 · · · (4 − r + 1)
r · (r − 1) · · · 1 =:

(
4
r

)
.

Na koliko načinov lahko sedaj izberemo tri karte, ki so si
različne po r atributih?

Za prvo karto imamo 81 možnosti,

Za drugo karto imamo 2 · 2 · · · 2︸ ︷︷ ︸
r

možnosti,

Za tretjo karto pa imamo 1 možnost.

Zopet se vsak SET 6× ponovi.

Skupaj imamo torej (
4
r)·81·2r ·1

6 r -SETov.
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r-SETi

Koliko izmed vseh SETov je 1-SETov, 2-SETov, 3-SETov in
4-SETov ?

Vseh SETov je 81·80
6 .

Vseh r -SETov je (4
r)·2

r ·81
6 .

Delež r -SETov je torej

(4
r

)
· 2r

80
.
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r-SETi

Koliko izmed vseh SETov je 1-SETov, 2-SETov, 3-SETov in
4-SETov ?

1-SETov je (4
1)·2

1

80 = 0.1 = 10%

2-SETov je (4
2)·2

2

80 = 0.3 = 30%

3-SETov je (4
3)·2

3

80 = 0.4 = 40%

4-SETov je (4
4)·2

4

80 = 0.2 = 20%
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igra SET

Koliko kart lahko ostane na koncu igre na mizi?

3,6,9,12,15, . . .

Ali res lahko ostanejo 3 karte na mizi?

Dokažimo, da to ni možno: Če ostanejo samo tri karte,
potem te tvorijo SET.

Dovolj je gledati samo atribut število.
Vsota vseh simbolov na vseh kartah je
27 · 1 + 27 · 2 + 27 · 3 = 162, kar je deljivo s 3.

Vsota vseh simbolov na poljubnih treh kartah, ki tvorijo
SET, je lahko 3,6 ali 9. Torej, večkratnik števila 3.

Vsota simbolov na preostalih treh kartah je tudi deljiva s 3.

Edine možnosti so 3 × 1, 3 × 2, 1 + 2 + 3 in 3 × 3.

Vse so takšne, da lahko imamo SET.

Na isti način dokažemo še za ostale tri atribute.
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Vsota simbolov na preostalih treh kartah je tudi deljiva s 3.

Edine možnosti so 3 × 1, 3 × 2, 1 + 2 + 3 in 3 × 3.

Vse so takšne, da lahko imamo SET.
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Magični kvadrat

Magični 3 × 3 kvadrat, je kvadrat, kjer imamo v vsako
“smer” SET.

Set Enterprises, Inc. Mathematics Workbook 
© 2009 Set Enterprises, Inc.  All rights reserved. 
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MAGIC SQUARES 
 
_____________________________________________________________________________ 
 
 
 
 
 

 
 

 

 
 

 

 
 

 

What you see here is a magic 
square, much like the addition 
and subtraction squares you 
may have used as a child. 

These magic squares are even 
more talented, as they all 
follow the rules of the card 
game SET®. To learn how to 
make one with ease, read on.  

 

 

 

 

SET® cards contain four properties: color, shape, number of objects, and shading. 
The rules state for each property, they must all be equal, or all different. For 
example, if we look at the top row of the square, we see three different colors, three 
different shapes, three different numbers, and three different types of shading within 
the objects. Need more examples? Any line on the magic square yields a set. 
Constructing a magic square may seem complex at first glance, but in reality anyone 
can make one by following this simple process:    

 

Choose any three cards that are not a set. (It will work with a set but the 
square becomes redundant) For example, we will choose these:  

  

24



Magični kvadrat

Kako ga lahko sami hitro sestavimo?

Vzamemo poljubne tri karte, ki NE tvorijo SETa.
Damo jih na mesta 1,3 in 5.

Set Enterprises, Inc. Mathematics Workbook 
© 2009 Set Enterprises, Inc.  All rights reserved. 
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Using our powers of deduction, we can conclude that in order to 
create a set in the first row, the #2 card needs to have a different 
color, different shape, same number, and same shading as the #1 and 
#3 cards. That leaves us with a solid purple oval. The rest of the 
square can be completed in the same way, giving us the following 
magic square:  

  

 

  

 

  
 

 

A few examples will convince you that this method works. Not only does the magic 
square work but it can be theoretically proven through a mathematical model. This 
model make an easy proof of the magic square as well as answer any questions 
about how SET® works.  

 Now place these three cards in the #1, #3, and #5 positions in the magic 
square.  

   

 

    

 

     
  

Sedaj vidimo, kaj mora biti na mestih 2, 7 in 9.

Nato kaj mora biti na mestih 4, 6 in 8.
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Magični kvadrat

Kako ga lahko sami hitro sestavimo?

Vzamemo poljubne tri karte, ki NE tvorijo SETa.
Damo jih na mesta 1,3 in 5.

Set Enterprises, Inc. Mathematics Workbook 
© 2009 Set Enterprises, Inc.  All rights reserved. 

27

 

Using our powers of deduction, we can conclude that in order to 
create a set in the first row, the #2 card needs to have a different 
color, different shape, same number, and same shading as the #1 and 
#3 cards. That leaves us with a solid purple oval. The rest of the 
square can be completed in the same way, giving us the following 
magic square:  

  

 

  

 

  
 

 

A few examples will convince you that this method works. Not only does the magic 
square work but it can be theoretically proven through a mathematical model. This 
model make an easy proof of the magic square as well as answer any questions 
about how SET® works.  

 Now place these three cards in the #1, #3, and #5 positions in the magic 
square.  

   

 

    

 

     
  

Sedaj vidimo, kaj mora biti na mestih 2, 7 in 9.

Nato kaj mora biti na mestih 4, 6 in 8.

Na “srečo” se na mestih 6 in 8 vse izide.
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Verjetnosti

Verjetnost, da med 12 kartami NI SETa je približno
1

33 = 3%.

Verjetnost, da med 15 kartami NI SETa je približno
1

2500 = 0.04%.

Te verjetnosti veljajo na začetku igre.

Tekom igre se precej povečajo.
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Največji NE-SET

Koliko je največje možno število kart brez SETa?

Ugotovimo to najprej samo za dva atributa: število in
simbol.

V tem primeru imamo samo 3 · 3 = 9 kart.
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Največji NE-SET
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 Similarly, the following lines all produce sets, 

even if they wrap around the matrix in space like 
the one on the far right.  

 1 2 3   1 2 3   1 2 3 

Squiggle   ●  Squiggle     Squiggle  ●  

Diamond  ●   Diamond     Diamond   ● 

Oval ●    Oval ● ● ●  Oval ●   

 

Now the following  matrix shows us how many 
squares we can fill without creating a line: 4.  
 

 1 2 3 

Squiggle ●  ● 

Diamond    

Oval ●  ● 

 

Now we can add a third characteristic, 
color...and we can think of the matrix as a 
depiction of a 3D tic tac toe board. You can see 
below how to plot 9 cards without a set.  
 

 
 1 2 3   1 2 3   1 2 3 

Squiggle ●  ●  Squiggle  ●   Squiggle    

Diamond     Diamond ●  ●  Diamond  ●  

Oval ●  ●  Oval  ●   Oval    

 Red  Green   Purple 
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Največji NE-SET

Koliko je največje možno število kart brez SETa?

Ugotovimo to sedaj samo za tri atribute: število, barva in
simbol.

V tem primeru imamo 3 · 3 · 3 = 27 kart.
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Največji NE-SET

Koliko je največje možno število kart brez SETa?

Ugotovimo to sedaj za vse štiri atribute: število, barva,
simbol in polnilo.

V tem primeru imamo 3 · 3 · 3 · 3 = 81 kart.
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Največji NE-SET
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Največji NE-SET
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When using all four SET® card properties, 
we can plot a 20 card no set.  
 
 
 

 
 

 1 2 3   1 2 3   1 2 3 

Squiggle ●  ●  Squiggle  ●   Squiggle    

Diamond     Diamond ●  ●  Diamond  ●  solid 

Oval ●  ●  Oval  ●   Oval    

 Red   Green  Purple 

 
 1 2 3   1 2 3   1 2 3 

Squiggle  ●   Squiggle ●  ●  Squiggle    

Diamond ●  ●  Diamond     Diamond  ●  striped

Oval  ●   Oval ●  ●  Oval    

 Red   Green  Purple 

 
 1 2 3   1 2 3   1 2 3 

Squiggle     Squiggle     Squiggle    

Diamond  ●   Diamond  ●   Diamond    open 

Oval     Oval     Oval    

 Red   Green  Purple 
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Največji NE-SET THE CARD GAME SET 3

Figure 3 shows a collection of twenty cards containing no sets. A
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Figure 3. Twenty cards without a set.

brute-force computer search shows that this is as large as possible, as
any collection of twenty-one cards must contain a set.

There is a wonderful geometric reformulation of this Question as
follows. Let F3 be the field with three elements, and consider the vector
space F4

3. A point of F4
3 is a 4-tuple of the form (x1, x2, x3, x4), where

each coordinate assumes one of three possible values. Using the table
of set attributes, set cards correspond to points of F4

3, and vice-versa.
For example,

(2, 1, 3, 2) ↔ Two Solid Purple Squiggles ↔ .

Under this correspondence, three cards form a set if and only if the
three associated points of F4

3 are collinear. To see this, notice that if
α, β, γ are three elements of F3, then α + β + γ = 0 if and only if
α = β = γ or {α, β, γ} = {0, 1, 2}. This means that the vectors a,
b, and c are either all the same or all different with respect to each
coordinate exactly when a + b + c = 0. Now a + b + c = 0 in F4

3 means
that a − b = b − c, so the three points are collinear. Note that this
argument works when F4

3 is replaced by Fd
3 for any d. From this point

of view, players of set are searching for lines contained in a subset of
F4
3. We summarize this rule as follows.

The Affine Collinearity Rule: Three points a, b, c ∈
Fd
3 represent collinear points if and only if a + b + c = 0.

We define a d-cap to be a subset of Fd
3 not containing any lines, and

ask the following.

Leta 2003 so dokazali, da v naboru poljubnih 21 kart
vedno najdemo vsaj en SET.
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Različice igre SET

Poznamo še številne igre z malce drugačnimi pravili, a z
istimi kartami.

Opisali bomo dve:

20/20 SET

The End Game SET

36



20/20 SET

Vsak igralec dobi 6 kart, prav tako se 6 kart položi na mizo.

Igralci tvorijo SETe s svojimi kartami in kartami na mizi.

Karte, ki se porabijo z mize se nadomestijo z novimi.
Igralec novih kart ne dobi.

Če se igralec zmoti, dobi dodatno karto.

Ker je z malo kartami težko tvoriti SETe, si lahko igralec
tudi sam zaželi dodatno karto.

Igra se konča, ko enemu izmed igralcev zmanjka kart v
roki. Ta je zmagovalec te igre.

Zmagovalec dobi toliko točk, kolikor je vsota vseh kart v
rokah preostalih igralcev.

Končni zmagovalec je tisti, ki prej zbere 10 · n točk, kjer je
n število igralcev.
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The End Game SET

Na začetku eno karto iz kompleta obrnemo navzdol in jo
damo na stran.

Nato se odigra klasična igra SET.

Ko na koncu na mizi ostanejo zadnje karte in igralci izmed
njih več ne najdejo SETa, se začne ključni del igre.

Vsak igralec pri sebi ugane katera je karta, ki je obrnjena
navzdol.

Zmaga tisti, ki reče “SET” in pokaže na karti, ki s skrito
karto tvorita SET.

Kako uganiti skrito karto?
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The End Game SET

Kako uganiti skrito karto?

Obravnavaj vsak atribut posebej!

Razložimo, kako uganemo atribut število:

Vsota vseh simbolov na vseh kartah je deljiva s 3, prav tako
je vsota vseh simbolov na poljubnem SETu deljiva s 3.

Torej mora biti tudi vsota vseh simbolov na preostalih
kartah vključno s skrito karto deljivo s 3.

“Pokupčkaj” karte na mizi v “SETe”, pri čemer gledaš samo
atribut število.

Ostaneta ti dve karti + skrita karta. Vsota simbolov na teh
treh kartah mora biti deljiva s 3.

S tem je število na skriti karti enolično določeno!

Sedaj isto narediš še za ostale atribute.
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“Pokupčkaj” karte na mizi v “SETe”, pri čemer gledaš samo
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The End Game SET

Ugani manjkajočo karto
Here is an example with 11 cards remaining. See if you can figure out the missing card.  

 

              

              

              

 

hear is the completed puzzle :  

 

              

              

              

 

 

40



The End Game SET

Rešitev

Here is an example with 11 cards remaining. See if you can figure out the missing card.  

 

              

              

              

 

hear is the completed puzzle :  
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