
�ƨƉʚʯɼƨ ࡽࡹ ँ bɄʯȳƕŗʚǶɄȳʌ ɄǑ âɼɄſŗſǶțǶʚ˦

6ó, ࣗ�ࡱࢅ bŗțț ࡹࡽࡱࡽ  Ď, óŗȳ 6ǶƨǖɄ
óʯɼŗȍ éŗȭɱʯɼƨࣗ ˝Ƕʚǫ ǫƨțɱ ǑɼɄȭ ȭŗȳ˦ Ʉʚǫƨɼʌ



�ȳȳɄʯȳƉƨȭƨȳʚʌυ âțƨŗʌƨ ʌʯſȭǶʚ óʯɼ˙ƨ˦ υࣛࢅ eɼɄʯɱ˝Ʉɼȕ ࢉ ƕʯƨ ʚɄȳǶǖǫʚ ŗʚ ɱȭࣖυ࢙ࢉࣘࡹࡹ pɄȭƨ˝Ʉɼȕ ࢉ ƕʯƨ ¡Ʉȳƕŗ˦ ࣩࡹࡹ ŗʚ ɱȭࣖυ࢙ࢉࣘࡹࡹ pɄȭƨ˝Ʉɼȕ ࢁ ǖɼŗƕƨʌ ŗɼƨ Ʉʯʚࣖ

→
5%

→ Look at the probability resources on the

course website
.



�ǖƨȳƕŗυ ,Ʉȭɱțƨȭƨȳʚࣗ ŗƕƕǶʚǶɄȳࣗ ŗȳƕ ȭʯțʚǶɱțǶƉŗʚǶɄȳ ɼʯțƨʌࣖυ ,ɄȳƕǶʚǶɄȳŗț ɱɼɄſŗſǶțǶʚ ࣖ˦



,Ʉȭɱțƨȭƨȳʚࣗ ŗƕƕǶʚǶɄȳࣗ ŗȳƕ ȭʯțʚǶɱțǶƉŗʚǶɄȳ ɼʯțƨʌ



óƨʚʌυ � ʌƨʚ Ƕʌ ŗȳ ʯȳɄɼƕƨɼƨƕ ƉɄțțƨƉʚǶɄȳ ɄǑ Ƕʚƨȭʌࣖυ � ʌŗȭɱțƨ ʌɱŗƉƨࣗ Ҭࣗ Ƕʌ ʚǫƨ ʌƨʚ ɄǑ ŗțț ɱɄʌʌǶſțƨ ɄʯʚƉɄȭƨʌ ɄǑ
ŗȳ ƨ˥ɱƨɼǶȭƨȳʚࣖυ �ȳ ƨ˙ƨȳʚࣗ Қ Ƕʌ ŗ ʌʯſʌƨʚ ɄǑ ʚǫƨ ʌŗȭɱțƨ ʌɱŗƉƨࣖ yȳ Ʉʚǫƨɼ
˝Ʉɼƕʌࣗ ŗȳ ƨ˙ƨȳʚ Ƕʌ ŗ ʌƨʚ ɄǑ ɄʯʚƉɄȭƨʌࣖυ ¥ɄʚŗʚǶɄȳŗțț˦ࣘ Қ ͑ Ҭࣖυ ]Қ] ƕƨȳɄʚƨʌ ʚǫƨ ȳʯȭſƨɼ ɄǑ ƨțƨȭƨȳʚʌ Ƕȳ ʌƨʚ Қࣖ

{ 1,433
= { 3,1, 2 }

/Al --6
→

experiment : flip coin 3✗

event A : flip 1 or 2÷;÷÷>
a

man



Eɸʯŗțț˦ࣽțǶȕƨț˦ ɄʯʚƉɄȭƨʌυ yǑ Ҭ Ƕʌ ŗ ʌŗȭɱțƨ ʌɱŗƉƨ ˝Ƕʚǫ Ӏ ɱɄʌʌǶſțƨ ɄʯʚƉɄȭƨʌࣗ ŗȳƕ ŗțț
ɄʯʚƉɄȭƨʌ ŗɼƨ ƨɸʯŗțț˦ࣽțǶȕƨț ࣗ˦ ʚǫƨȳ ʚǫƨ ɱɼɄſŗſǶțǶʚ˦ ɄǑ ŗȳ˦
Ʉȳƨ ɄʯʚƉɄȭƨ ɄƉƉʯɼɼǶȳǖ Ƕʌ �Ӏ ࣖυ ÿǫƨ ɱɼɄſŗſǶțǶʚ˦ ɄǑ ŗȳ ƨ˙ƨȳʚ Қࣗ ʚǫƨȳࣗ Ƕʌҩ	Қ
 � �Ӏ � �Ӏ � ��� � �Ӏ � � ɄǑ ɄʯʚƉɄȭƨʌ Ƕȳ �� ɄǑ ɄʯʚƉɄȭƨʌ Ƕȳ ó � ]Қ]]Ҭ]υ E˥ŗȭɱțƨࣘ bțǶɱɱǶȳǖ ŗ ƉɄǶȳ ʚǫɼƨƨ ʚǶȭƨʌࣖ

☐



,Ʉȭɱțƨȭƨȳʚ ɼʯțƨυ �ƨʚ Қ ſƨ ŗȳ ƨ˙ƨȳʚ ˝Ƕʚǫ ɱɼɄſŗſǶțǶʚ˦ ҩ	Қ
ࣖυ ÿǫƨȳࣗ ʚǫƨ ƨ˙ƨȳʚ ğҚ Ƕʌ ʚǫƨ ƉɄȭɱțƨȭƨȳʚ ɄǑ ʚǫƨ ƨ˙ƨȳʚ Қࣖ yʚ
ƉɄȳʚŗǶȳʌ ʚǫƨ ʌƨʚ ɄǑ ŗțț ɄʯʚƉɄȭƨʌ Ƕȳ ʚǫƨ ʌŗȭɱțƨ ʌɱŗƉƨ ʚǫŗʚ
ŗɼƨ ȳɄʚ Ƕȳ Қࣖ

υ ҩ	 ğҚ
 Ƕʌ ǖǶ˙ƨȳ ſ˦ ҩ	 ğҚ
 � � ˲ ҩ	Қ

5--!

9. die no , ,

A- =L 4 , 5,6}

A- = { 1,43 }



�ƕƕǶʚǶɄȳ ɼʯțƨ

υ İƨ ʌŗ˦ ʚ˝Ʉ ƨ˙ƨȳʚʌ ŗɼƨ ȭʯʚʯŗțț˦ ƨ˥ƉțʯʌǶ˙ƨ ǶǑ ʚǫƨ˦ ǫŗ˙ƨ ȳɄ
Ʉ˙ƨɼțŗɱ ࣯Ƕࣖƨࣖ ʚǫƨ˦ Ɖŗȳऒʚ ſɄʚǫ ǫŗɱɱƨȳ ŗʚ ʚǫƨ ʌŗȭƨ ʚǶȭƨࣱࣖ

υ yǑ Қ ŗȳƕ қ ŗɼƨ ȭʯʚʯŗțț˦ ƨ˥ƉțʯʌǶ˙ƨࣗ ʚǫƨȳ ʚǫƨ ɱɼɄſŗſǶțǶʚ˦ ʚǫŗʚҚ Ʉɼ қ ǫŗɱɱƨȳʌ Ƕʌ ҩ	Қ ̉ қ
 � ҩ	Қ
 � ҩ	қ


e.g. rolling die

A :{ 1,23
B = {5,6 )
÷

A "
or"B]



âɼǶȳƉǶɱțƨ ɄǑ ǶȳƉțʯʌǶɄȳࣽƨ˥ƉțʯʌǶɄȳυ yǑ ƨ˙ƨȳʚʌ Қ ŗȳƕ қ ŗɼƨ ȳɄʚ ȭʯʚʯŗțț˦ ƨ˥ƉțʯʌǶ˙ƨࣗ ʚǫƨȳ ʚǫƨ
ŗƕƕǶʚǶɄȳ ɼʯțƨ ſƨƉɄȭƨʌ ȭɄɼƨ ƉɄȭɱțǶƉŗʚƨƕࣖ

υ yȳ ǖƨȳƨɼŗțࣗ ǶǑ Қ ŗȳƕ қ ŗɼƨ ŗȳ˦ ʚ˝Ʉ ƨ˙ƨȳʚʌࣗ ʚǫƨȳҩ	Қ ̉ қ
 � ҩ	Қ
 � ҩ	қ
 ˲ ҩ	Қ ̈ қ


e.g. rolling
a die

B = [ 4,5
,
63÷:
"

→
intersection

"

union
" t f PCA and B)



6ǶʌƉʯʌʌǶɄȳ çʯƨʌʚǶɄȳ

EŗƉǫ ƕŗ˦ ˝ǫƨȳ ˦Ʉʯ ǖƨʚ ǫɄȭƨ ǑɼɄȭ ʌƉǫɄɄțࣗ ʚǫƨɼƨ Ƕʌ ŗυ ࢁࣖࡱ ƉǫŗȳƉƨ ˦Ʉʯɼ ȭɄȭ Ƕʌ ŗʚ ǫɄȭƨυ ࢅࣖࡱ ƉǫŗȳƉƨ ˦Ʉʯɼ ſɼɄʚǫƨɼ Ƕʌ ŗʚ ǫɄȭƨυ ࢉࡽࣖࡱ ƉǫŗȳƉƨ ʚǫŗʚ ſɄʚǫ ˦Ʉʯɼ ȭɄȭ ŗȳƕ ſɼɄʚǫƨɼ ŗɼƨ ŗʚ
ǫɄȭƨ

İǫƨȳ ˦Ʉʯ ǖƨʚ ǫɄȭƨ ǑɼɄȭ ʌƉǫɄɄț ʚɄƕŗ ࣗ˦ ˝ǫŗʚ Ƕʌ ʚǫƨ
ƉǫŗȳƉƨ ʚǫŗʚ ȳƨǶʚǫƨɼ ˦Ʉʯɼ ȭɄȭ ȳɄɼ ˦Ʉʯɼ ſɼɄʚǫƨɼ ŗɼƨ ŗʚ
ǫɄȭƨࣞ
�ࣱ ࢁࣖࡱ
$ࣱ ࢉࢅࣖࡱ
,ࣱ ࢉࢉࣖࡱ
6ࣱ ࣖࡱ
Eࣱ ࢉࣖࡱ

ÿɄ ŗȳʌ˝ƨɼࣗ ǖɄ ʚɄ OGPVK�EQO ŗȳƕ ƨȳʚƨɼ ࡱ࢙ ࢅ ࢙ࣖ

I

P(exactly 1 at home)
= 0 . > to . 4 -0.25-0.25
= 0.2



£-0.45

""

=K

"÷÷÷
"

s

p (mom
"
or brother) =P (mom) +p(brother) -PCboth)

=0.3+0.4 - 0.25=0.45



¡ʯțʚǶɱțǶƉŗʚǶɄȳ ɼʯțƨ ŗȳƕ ǶȳƕƨɱƨȳƕƨȳƉƨυ ÿǫƨ ɱɼɄſŗſǶțǶʚ˦ ʚǫŗʚ ƨ˙ƨȳʚʌ Қ ŗȳƕ қ ſɄʚǫ ǫŗɱɱƨȳ Ƕʌҩ	Қ ̈ қ
 � ҩ	Қ
ҩ	қ]Қ
υ ҩ	қ]Қ
 Ƕʌ ɼƨŗƕ एʚǫƨ ɱɼɄſŗſǶțǶʚ˦ ʚǫŗʚ қ ǫŗɱɱƨȳʌࣗ ǖǶ˙ƨȳ ʚǫŗʚҚ ǫŗɱɱƨȳƨƕ ऐࣖ yʚ Ƕʌ ŗ ƉɄȳƕǶʚǶɄȳŗț ɱɼɄſŗſǶțǶʚ˦ࣖυ yǑ ҩ	қ]Қ
 � ҩ	қ
ࣗ ƨ˙ƨȳʚʌ Қ ŗȳƕ қ ŗɼƨ Ƕȳƕƨɱƨȳƕƨȳʚࣖυ yȳʚʯǶʚǶ˙ƨț ࣗ˦ Қ ŗȳƕ қ ŗɼƨ Ƕȳƕƨɱƨȳƕƨȳʚ ǶǑ ȕȳɄ˝Ƕȳǖ ʚǫŗʚ Қ
ǫŗɱɱƨȳƨƕ ǖǶ˙ƨʌ ˦Ʉʯ ȳɄ ŗƕƕǶʚǶɄȳŗț ǶȳǑɄɼȭŗʚǶɄȳ ŗſɄʯʚ
ƨ˙ƨȳʚ қࣗ ŗȳƕ ˙ǶƉƨ ˙ƨɼʌŗࣖυ bɄɼ ʚ˝Ʉ Ƕȳƕƨɱƨȳƕƨȳʚ ƨ˙ƨȳʚʌࣗҩ	Қ ̈ қ
 � ҩ	Қ
ҩ	қ


PIA and B) →



E˥ŗȭɱțƨࣘ ɼɄțțǶȳǖ ŗ ƕǶƨ

�ƨʚऒʌ ƉɄȳʌǶƕƨɼ ɼɄțțǶȳǖ ŗ ǑŗǶɼ ʌǶƕƨƕࣽࢍ ƕǶƨࣖ ÿǫƨ ɼƨʌʯțʚʌ ɄǑ ƨŗƉǫ ƕǶƨ
ɼɄțț ŗɼƨ Ƕȳƕƨɱƨȳƕƨȳʚ ǑɼɄȭ Ʉȳƨ ŗȳɄʚǫƨɼࣖυ óʯɱɱɄʌƨ ˝ƨ ɼɄțț ʚǫƨ ƕǶƨ ɄȳƉƨࣖ İǫŗʚ Ƕʌ ʚǫƨ ɱɼɄſŗſǶțǶʚ˦ ʚǫŗʚ

ʚǫƨ ǑŗƉƨ Ƕʌ ࡹ ŗȳƕ ࣞࡽ

υ óʯɱɱɄʌƨ ˝ƨ ɼɄțț ʚǫƨ ƕǶƨ ɄȳƉƨࣖ İǫŗʚ Ƕʌ ʚǫƨ ɱɼɄſŗſǶțǶʚ˦ ʚǫŗʚ
ʚǫƨ ǑŗƉƨ Ƕʌ ࡹ Ʉɼ ࣞࡽ

① → only see 1 number

÷ : ¥:



E˥ŗȭɱțƨࣘ ɼɄțțǶȳǖ ŗ ƕǶƨ

υ óʯɱɱɄʌƨ ˝ƨ ɼɄțț ʚǫƨ ƕǶƨ ࢁ ʚǶȭƨʌࣖ İǫŗʚ Ƕʌ ʚǫƨ ɱɼɄſŗſǶțǶʚ˦
ʚǫŗʚ ʚǫƨ ǑŗƉƨ ࡹ ȳƨ˙ƨɼ ŗɱɱƨŗɼʌ Ƕȳ ŗȳ˦ ɄǑ ʚǫƨ ɼɄțțʌࣞ

υ óʯɱɱɄʌƨ ˝ƨ ɼɄțț ʚǫƨ ƕǶƨ ࢁ ʚǶȭƨʌࣖ İǫŗʚ Ƕʌ ʚǫƨ ɱɼɄſŗſǶțǶʚ˦
ʚǫŗʚ ʚǫƨ ǑŗƉƨ ࡹ ŗɱɱƨŗɼʌ ŗʚ țƨŗʌʚ ɄȳƉƨࣞ

A : first roll not a 1

y B : second roll not a 1

C : third roll not a 1

P(An Bn c) =P(A) PCB / A) PCC /An B)
A, B, C independent = p(A) • PCB) .p(c)

= E- . Ig . § = (E )
}

1-(E)
'

= 1- ( 1- ;-)
'



E˥ŗȭɱțƨࣘ ɼɄțțǶȳǖ ŗ ƕǶƨ

υ óʯɱɱɄʌƨ ˝ƨ ɼɄțț ʚǫƨ ƕǶƨ Ӏ ʚǶȭƨʌࣖ İǫŗʚ Ƕʌ ʚǫƨ ɱɼɄſŗſǶțǶʚ˦
ʚǫŗʚ Ʉȳț˦ ʚǫƨ ǑŗƉƨʌ ࣗࡽ ࣗࢅ ŗȳƕ ࢉ ŗɱɱƨŗɼࣞ

υ óʯɱɱɄʌƨ ˝ƨ ɼɄțț ʚǫƨ ƕǶƨ ʚ˝ǶƉƨࣖ İǫŗʚ Ƕʌ ʚǫƨ ɱɼɄſŗſǶțǶʚ˦ ʚǫŗʚ
ʚǫƨ ʚ˝Ʉ ɼɄțțʌ ǫŗ˙ƨ ƕǶ˽ƨɼƨȳʚ ǑŗƉƨʌࣞ

→
PG or 4 or 5 in single roll) =£

kkÉ¥1=4.5
→
P(second different from first) =

62--36 outcomes

¥3456
6 have doubles

→ 36-6 = 30 have↳ diff faces

÷ ⇒ ÷:



,ɄȳƕǶʚǶɄȳŗț ɱɼɄſŗſǶțǶʚ˦



,ɄȳƕǶʚǶɄȳŗț ɱɼɄſŗſǶțǶʚ˦

υ ÿǫƨ ɱɼɄſŗſǶțǶʚ˦ ɄǑ ŗȳ ƨ˙ƨȳʚ ȭŗ˦ Ɖǫŗȳǖƨ ǶǑ ˝ƨ ǫŗ˙ƨ
ŗƕƕǶʚǶɄȳŗț ǶȳǑɄɼȭŗʚǶɄȳ ŗſɄʯʚ ɄʯʚƉɄȭƨʌࣖυ óʚŗɼʚǶȳǖ ˝Ƕʚǫ ʚǫƨ ȭʯțʚǶɱțǶƉŗʚǶɄȳ ɼʯțƨࣗ ҩ	Қ ̈ қ
 � ҩ	Қ
ҩ	қ]Қ
ࣗ
˝ƨ ǫŗ˙ƨ ʚǫŗʚ ҩ	қ]Қ
 � ҩ	Қ ̈ қ
ҩ	Қ

ŗʌʌʯȭǶȳǖ ʚǫŗʚ ҩ	Қ
 � �ࣖ €

PIB nA)=P(B) PCA/B)



E˥ŗȭɱțƨࣘ ǑŗȭǶțǶƨʌ
óʯɱɱɄʌƨ ŗ ǑŗȭǶț˦ ǫŗʌ ʚ˝Ʉ ɱƨʚʌࣖ �ʌʌʯȭƨ ʚǫŗʚ Ƕʚ Ƕʌ ƨɸʯŗțț˦ țǶȕƨț˦
ʚǫŗʚ ƨŗƉǫ ɱƨʚ Ƕʌ ŗ ƕɄǖ Ʉɼ ŗ Ɖŗʚࣖ ,ɄȳʌǶƕƨɼ ʚǫƨ ǑɄțțɄ˝Ƕȳǖ ʚ˝Ʉ
ɱɼɄſŗſǶțǶʚǶƨʌࣘ
ࣖࡹ ÿǫƨ ɱɼɄſŗſǶțǶʚ˦ ʚǫŗʚ ſɄʚǫ ɱƨʚʌ ŗɼƨ ƕɄǖʌ ǖǶ˙ƨȳ ʚǫŗʚ ʚǫƨ
Ʉțƕƨʌʚ Ƕʌ ŗ ƕɄǖࣖ

ࣖࡽ ÿǫƨ ɱɼɄſŗſǶțǶʚ˦ ʚǫŗʚ ſɄʚǫ ɱƨʚʌ ŗɼƨ ƕɄǖʌ ǖǶ˙ƨȳ ʚǫŗʚ ŗʚ țƨŗʌʚ
Ʉȳƨ ɄǑ ʚǫƨȭ Ƕʌ ŗ ƕɄǖࣖ

6ǶʌƉʯʌʌǶɄȳ çʯƨʌʚǶɄȳ

�ɼƨ ʚǫƨʌƨ ʚ˝Ʉ ɱɼɄſŗſǶțǶʚǶƨʌ ƨɸʯŗțࣞ
�ࣱ ĸƨʌࣗ ʚǫƨ˦ऒɼƨ ƨɸʯŗț
$ࣱ ¥Ʉࣗ ʚǫƨ˦ऒɼƨ ȳɄʚ ƨɸʯŗț

ÿɄ ŗȳʌ˝ƨɼࣗ ǖɄ ʚɄ OGPVK�EQO ŗȳƕ ƨȳʚƨɼ ࡱ࢙ ࢅ ࢙ࣖ
_



E˥ŗȭɱțƨࣘ ǑŗȭǶțǶƨʌ

�ƨʚऒʌ ƉɄȭɱʯʚƨ ʚǫƨ ɱɼɄſŗſǶțǶʚ˦ ʚǫŗʚ ſɄʚǫ ɱƨʚʌ ŗɼƨ ƕɄǖʌ ǖǶ˙ƨȳ
ʚǫŗʚ ʚǫƨ Ʉțƕƨʌʚ Ƕʌ ŗ ƕɄǖࣖ

5- {④ dc.cc
,④

A- = oldest is a dog
- { cd , old }

B= both dogs = { dd } An B={dd }

PCB /A) = P(Ap¥B> = ÷ = 1-2



E˥ŗȭɱțƨࣘ ǑŗȭǶțǶƨʌ

�ƨʚऒʌ ȳɄ˝ ƉɄȭɱʯʚƨ ʚǫƨ ɱɼɄſŗſǶțǶʚ˦ ʚǫŗʚ ſɄʚǫ ɱƨʚʌ ŗɼƨ ƕɄǖʌ
ǖǶ˙ƨȳ ʚǫŗʚ ŗʚ țƨŗʌʚ Ʉȳƨ ɄǑ ʚǫƨȭ Ƕʌ ŗ ƕɄǖࣖ

S = ( cc, ed , da, old }

A = at least 1 is dog
= { cd , ok,d⑨

p(both dogs / at least 1 is a dog) = f-





E˥ŗȭɱțƨࣘ ƕɄȭǶȳɄƨʌ ࣯ʌɄʯɼƉƨࣘ ࣱࢁࢉ
yȳ ŗ ʌƨʚ ɄǑ ƕɄȭǶȳɄƨʌࣗ ƨŗƉǫ ʚǶțƨ ǫŗʌ ʚ˝Ʉ ʌǶƕƨʌ ˝Ƕʚǫ ŗ ȳʯȭſƨɼ ɄǑ
ƕɄʚʌ Ʉȳ ƨŗƉǫ ʌǶƕƨࣘ ˲ƨɼɄࣗ Ʉȳƨࣗ ʚ˝Ʉࣗ ʚǫɼƨƨࣗ ǑɄʯɼࣗ ̇˙ƨࣗ Ʉɼ ʌǶ˥ࣖ ÿǫƨɼƨ
ŗɼƨ ࡽ ʚɄʚŗț ʚǶțƨʌࣗ ˝Ƕʚǫ ƨŗƉǫ ȳʯȭſƨɼ ɄǑ ƕɄʚʌ ŗɱɱƨŗɼǶȳǖ
ŗțɄȳǖʌǶƕƨ ƨŗƉǫ Ʉʚǫƨɼ ȳʯȭſƨɼ ࣯ǶȳƉțʯƕǶȳǖ ǶʚʌƨțǑࣱ Ʉȳ ŗ ʌǶȳǖțƨ ʚǶțƨࣖ

one tile 0 : 7 options for other
+ side

✗ 10,0) , 10,1), . .-10,6)
(1,11, /1,21. . -4,6)

1 : 6 options for
other side✓ (2,2) . - - -

t { 1,2, 3,415,63
✗

2 : 5
write out

au possibilities ? I =
1t2t. . .tt

if you
want

6 : T = 128J



E˥ŗȭɱțƨࣘ ƕɄȭǶȳɄƨʌ ࣯ʌɄʯɼƉƨࣘ ࣱࢁࢉ
çʯƨʌʚǶɄȳ ࣘࡹ İǫŗʚ Ƕʌ ʚǫƨ ɱɼɄſŗſǶțǶʚ˦ ɄǑ ƕɼŗ˝Ƕȳǖ ŗ एƕɄʯſțƨऐ ǑɼɄȭ
ŗ ʌƨʚ ɄǑ ƕɄȭǶȳɄƨʌ ः ʚǫŗʚ Ƕʌࣗ ŗ ʚǶțƨ ˝Ƕʚǫ ʚǫƨ ʌŗȭƨ ȳʯȭſƨɼ Ʉȳ
ſɄʚǫ ʌǶƕƨʌࣞ

7- doubles : { 00
,
11
,

22
,
13
,
49
,
55
,
66}

Pl double) = ¥ =/



E˥ŗȭɱțƨࣘ ƕɄȭǶȳɄƨʌ ࣯ʌɄʯɼƉƨࣘ ࣱࢁࢉ
çʯƨʌʚǶɄȳ ࣘࡽ ¥Ʉ˝ ˦Ʉʯɼ ǑɼǶƨȳƕ ɱǶƉȕʌ ŗ ɼŗȳƕɄȭ ʚǶțƨ ǑɼɄȭ ʚǫƨ ʌƨʚ
ŗȳƕ ʚƨțțʌ ˦Ʉʯ ʚǫŗʚ ŗʚ țƨŗʌʚ Ʉȳƨ ɄǑ ʚǫƨ ʌǶƕƨʌ Ƕʌ ŗ ࣖࢍ İǫŗʚ Ƕʌ ʚǫƨ
ɱɼɄſŗſǶțǶʚ˦ ʚǫŗʚ ˦Ʉʯɼ ǑɼǶƨȳƕऒʌ ʚǶțƨ Ƕʌ ŗ ƕɄʯſțƨࣗ ˝Ƕʚǫ ࢍ Ʉȳ ſɄʚǫ
ʌǶƕƨʌࣞ

-

0¥
p (double / atleastt.co/--PldouY#e:+-;---d=--¥

=



E˥ŗȭɱțƨࣘ ƕɄȭǶȳɄƨʌ ࣯ʌɄʯɼƉƨࣘ ࣱࢁࢉ
çʯƨʌʚǶɄȳ ࣘࢁ ¥Ʉ˝ ˦Ʉʯ ɱǶƉȕ ŗ ɼŗȳƕɄȭ ʚǶțƨ ǑɼɄȭ ʚǫƨ ʌƨʚ ŗȳƕ
ʯȳƉɄ˙ƨɼ Ʉȳț˦ Ʉȳƨ ʌǶƕƨࣗ ɼƨ˙ƨŗțǶȳǖ ʚǫŗʚ Ƕʚ ǫŗʌ ʌǶ˥ ƕɄʚʌࣖ İǫŗʚ Ƕʌ
ʚǫƨ ɱɼɄſŗſǶțǶʚ˦ ʚǫŗʚ ʚǫǶʌ ʚǶțƨ Ƕʌ ŗ ƕɄʯſțƨࣗ ˝Ƕʚǫ ʌǶ˥ Ʉȳ ſɄʚǫ ʌǶƕƨʌࣞNÉE so

" hates"

☐
÷t

You only looked at Yz a file ! ! ! ¥

⇒ 8 halves have a 6

⇒ 2 halves are part of
→ f- =/

a double



P ( both halves are 6 / one half is a 6)

= P (both halves are 6 and one half is 6)

pfi6)

=

= 2g =tg



óǶȭɱʌɄȳऒʌ âŗɼŗƕɄ˥ ࣯ʌɄʯɼƉƨࣘ ȳǶǫࣖǖɄ˙ࣱ

6ǶʌƉʯʌʌǶɄȳ çʯƨʌʚǶɄȳ

İǫǶƉǫ ʚɼƨŗʚȭƨȳʚ Ƕʌ ſƨʚʚƨɼࣞ
�ࣱ ÿɼƨŗʚȭƨȳʚ � ǑɄɼ ŗțț Ɖŗʌƨʌࣖ
$ࣱ ÿɼƨŗʚȭƨȳʚ $ ǑɄɼ ŗțț Ɖŗʌƨʌࣖ
,ࣱ ÿɼƨŗʚȭƨȳʚ � ǑɄɼ ʌȭŗțț ʌʚɄȳƨʌ ŗȳƕ $ ǑɄɼ țŗɼǖƨ ʌʚɄȳƨʌࣖ
6ࣱ ÿɼƨŗʚȭƨȳʚ � ǑɄɼ țŗɼǖƨ ʌʚɄȳƨʌ ŗȳƕ $ ǑɄɼ ʌȭŗțț ʌʚɄȳƨʌࣖ
ÿɄ ŗȳʌ˝ƨɼࣗ ǖɄ ʚɄ OGPVK�EQO ŗȳƕ ƨȳʚƨɼ ࡱ࢙ ࢅ ࢙ࣖ

o



óǶȭɱʌɄȳऒʌ âŗɼŗƕɄ˥ ࣯ʌɄʯɼƉƨࣘ ȳǶǫࣖǖɄ˙ࣱ

óǶȭɱʌɄȳऒʌ âŗɼŗƕɄ˥ ɄƉƉʯɼʌ ˝ǫƨȳ ŗȳ ŗʌʌɄƉǶŗʚǶɄȳ ſƨʚ˝ƨƨȳ ʚ˝Ʉ
˙ŗɼǶŗſțƨʌ ƨ˥Ƕʌʚʌ ˝ǫƨȳ ʚǫƨ ƕŗʚŗ Ƕʌ ƕǶ˙Ƕƕƨƕ ǶȳʚɄ ʌʯſǖɼɄʯɱʌࣗ ſʯʚ
ɼƨ˙ƨɼʌƨʌ Ʉɼ ƕǶʌŗɱɱƨŗɼʌ ˝ǫƨȳ ʚǫƨ ǖɼɄʯɱʌ ŗɼƨ ƉɄȭſǶȳƨƕࣖυ óƨƨ ȭɄɼƨ Ƕȳ 6ó, ࣖࡱ

8



óʯȭȭŗɼ ࣗ˦ ȳƨ˥ʚ ʚǶȭƨ



óʯȭȭŗɼ˦υ ğҚ Ƕʌ ʚǫƨ ƉɄȭɱțƨȭƨȳʚ ɄǑ ƨ˙ƨȳʚ Қࣖ ҩ	 ğҚ
 � � ˲ ҩ	Қ
ࣖυ ÿ˝Ʉ ƨ˙ƨȳʚʌ Қࣗ қ ŗɼƨ ȭʯʚʯŗțț˦ ƨ˥ƉțʯʌǶ˙ƨ ǶǑ ʚǫƨ˦ ʌǫŗɼƨ ȳɄ
ɄʯʚƉɄȭƨʌࣗ Ƕࣖƨࣖ ʚǫƨ˦ ƕɄȳऒʚ Ʉ˙ƨɼțŗɱࣖ yȳ ʚǫǶʌ Ɖŗʌƨࣗ ʚǫƨ
ɱɼɄſŗſǶțǶʚ˦ ʚǫŗʚ Қ ǫŗɱɱƨȳʌ Ʉɼ қ ǫŗɱɱƨȳʌ Ƕʌҩ	Қ ̉ қ
 � ҩ	Қ
 � ҩ	қ
ࣖυ ¡Ʉɼƨ ǖƨȳƨɼŗțț ࣗ˦ ǑɄɼ ŗȳ˦ ʚ˝Ʉ ƨ˙ƨȳʚʌࣗҩ	Қ ̉ қ
 � ҩ	Қ
 � ҩ	қ
 ˲ ҩ	Қ ̈ қ
ࣖυ ÿǫƨ ɱɼɄſŗſǶțǶʚ˦ ʚǫŗʚ ƨ˙ƨȳʚʌ Қ ŗȳƕ қ ſɄʚǫ ǫŗɱɱƨȳ Ƕʌҩ	Қ ̈ қ
 � ҩ	Қ
ҩ	қ]Қ
ࣖυ ҩ	қ]Қ
 Ƕʌ ʚǫƨ ɱɼɄſŗſǶțǶʚ˦ ʚǫŗʚ қ ǫŗɱɱƨȳʌ ǖǶ˙ƨȳ ʚǫŗʚ

˦Ʉʯ ȕȳɄ˝ Қ ǫŗɱɱƨȳƨƕࣖυ ÿǫɼɄʯǖǫ ɼƨࣽŗɼɼŗȳǖǶȳǖࣗ ˝ƨ ʌƨƨ ʚǫŗʚ ҩ	қ]Қ
 � ҩ	Қ̈қ
ҩ	қ
 ࣖ


