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$�%LW�DERXW�0\VHOI

-RQDWKDQ�:K\WH��UHIHU�WR�PH�E\�ILUVW�QDPH��

Ɣ 5LVLQJ�VRSKRPRUH�DW�0,7
Ɣ .LQGD�XJO\�EXW�GHFHQW�DW�SURRIV
Ɣ 0DMRU��&RPSXWHU�6FLHQFH��'DWD�6FLHQFH��DQG�

(FRQRPLFV�������
Ɣ +REELHV��7HQQLV��5XELN¶V�&XEHV
Ɣ )XQ�IDFW��,�KDYH�D�WZLQ�VLVWHU�ZKR�DOVR�JRHV�WR�

0,7�



,QWURGXFH�<RXUVHOYHV



:KDW�DUH�3URRIV"

Ɣ :LNLSHGLD��DQ�LQIHUHQWLDO�DUJXPHQW�IRU�D�PDWKHPDWLFDO�VWDWHPHQW��VKRZLQJ�WKDW�
WKH�VWDWHG�DVVXPSWLRQV�ORJLFDOO\�JXDUDQWHH�WKH�FRQFOXVLRQ�

Ɣ 7KH�UHDVRQ�WKDW�PDWK�LV�EHWWHU�WKDQ�VFLHQFH



$SSOLFDWLRQV

Ɣ 0DWK��GXK�
Ɣ 7KHRUHWLFDO�&RPSXWHU�6FLHQFH
Ɣ *UDGXDWH�/HYHO�(FRQRPLFV
Ɣ $Q\WKLQJ�WKDW�XVHV�WKHRUHPV�IURP�0DWK�±�6FLHQFH�LQFOXGHG



*RDOV�RI�7KLV�&ODVV

%\�WKH�HQG�RI�WKLV�FODVV�\RX�VKRXOG�EH�DEOH�WR�

Ɣ 8QGHUVWDQG�YDULRXV�JHQHUDO�VWUDWHJLHV�IRU�DWWHPSWLQJ�SURRIV�DQG�KDYH�D�
VRXQG�XQGHUVWDQG�RI�ZK\�WKH\�ZRUN

Ɣ $SSO\�YDULRXV�SURRI�PHWKRGV�WR�SURRIV�RI�VLPSOH�WKHRUHPV
Ɣ ,GHQWLI\�ORJLFDO�IODZV�LQ�RWKHU�SURRIV



)HZ�7KLQJV�WR�.HHS�,Q�0LQG

Ɣ 3UDFWLFH�PDNHV�SHUIHFW�
Ɣ &RPELQH�SURRI�WHFKQLTXHV�
Ɣ 3URRIV�DUH�+DUG�
Ɣ :HOO�UHDVRQHG�YHUEDO�DUJXPHQW� �SURRI�
Ɣ :ULWH�RXW�ZRUN�
Ɣ )HHGEDFN�IRUP�



7HQWDWLYH�&ODVV�6FKHGXOH

:HHN�� ,PSOLFDWLRQV��3URYLQJ�WKHP�'LUHFWO\�DQG�
,QGLUHFWO\

:HHN�� 3URRI�E\�&DVHV��3URRI�E\�&RXQWHU�([DPSOH��
3URRIV�RI�([LVWHQFH��&RQVWUXFWLYH�YV�
1RQ�FRQVWUXFWLYH�3URRIV���DQG�3URRIV�RI�
8QLTXHQHVV

:HHN�� ,QGXFWLRQ��:KDW�DQ�$EVROXWH�8QLW���

:HHN�� &KRRVH�<RXU�$GYHQWXUH

:HHN�� &KRRVH�<RXU�$GYHQWXUH

:HHN�� &KRRVH�<RXU�$GYHQWXUH



&KRRVH�<RXU�$GYHQWXUH Well Ordering
PracticeSessionGameshow IndictionBoolean Logic Gameshow

Set Theory
Predicate Logic Combinatorial Proof



/HW¶V�*HW�5ROOLQJ�



,PSOLFDWLRQ

Ɣ ,I�$��WKHQ�%�
Ɣ %�LI�$�
Ɣ ,I�LW�UDLQV��WKHQ�,�ZLOO�QRW�JR�ELNLQJ�
Ɣ ,�ZLOO�QRW�JR�ELNLQJ�LI�LW�UDLQV�

A SB



+RZ�WR�3URYH�,PSOLFDWLRQV

Ɣ 3URRI��$VVXPH�³LI´��VKRZ�³WKHQ�´



'LUHFW�3URRIV

Ɣ 3URYH�VRPHWKLQJ�LV�WUXH�
Ɣ 5XOHV�RI�,QIHUHQFH��ORJLFDO�VWHSV�\RX¶UH�DOORZHG�WR�WDNH

Don't
Use



-XVW�8VH�/RJLF



D����� ���LI�D� �� Explicitly
assumption what
we want to prove

Proof Assume a 2 Show a 5 7

9 2 Assumption

at 5 2 5 Add 5 to both sides

a 5 7 2 5 7

delimiter says you're ending
proof



p



/HW¶V�VD\�WKH�IROORZLQJ�

Ɣ ³,W�LV�QRW�VXQQ\�WKLV�DIWHUQRRQ�DQG�LW�LV�FROGHU�WKDQ�\HVWHUGD\´
Ɣ ³:H�ZLOO�JR�VZLPPLQJ�RQO\�LI�LW�LV�VXQQ\´
Ɣ ³,I�ZH�GR�QRW�JR�VZLPPLQJ��WKHQ�ZH�ZLOO�WDNH�D�FDQRH�WULS´
Ɣ ³,I�ZH�WDNH�D�FDQRH�WULS��WKHQ�ZH�ZLOO�EH�KRPH�E\�VXQVHW´
Ɣ 3URYH�WKDW�ZH�ZLOO�EH�KRPH�E\�VXQVHW

IF Pooh
3
147
s I what we want to prove
Proof Assume l Y go

i

Sink it is not sunny 11 then we won't g
swimming sine if we will then it wouldbe



Sunny by z By 3 We don't go swimming
so we take a canoe ride home By 4 we

take a canoe trip so we will be home by
sunset

X



,I�DQG�2QO\�,I�6WDWHPHQW

Ɣ $�LI�DQG�RQO\�LI�%
Ɣ $�LII�%
Ɣ $� �%
Ɣ ,I�$�WKHQ�%��DQG�LI�%�WKHQ�$�

Aiff B A B and B A

A B

O



3URYLQJ�,IIV

Ɣ 3URYH�$�LII�%�E\�SURYLQJ�LI�$�WKHQ�%�DQG�LI�%�WKHQ�$�

Sine A happens exactly when B happens

if A happens then B happens and vice versa



D����� ���LII�D� ��0
Proof Show at5 7 a 2 and

a 2 at 5 7

a 5 7 a Z Cs

Assume a 5 7 Show a 2

at 5 7 Assumption

at 5 5 7 5 Subtract 5 from bothsides



a 2 5 5 0 7 51 2

9 2 5 at 5 7 e

Refer to previous proof



,QGLUHFW�3URRI

Ɣ 3URYH�VRPHWKLQJ�FDQQRW�EH�IDOVH�



&RQWUDSRVLWLYH

Ɣ 6WDWHPHQW��,I�$��WKHQ�%�
Ɣ &RQWUDSRVLWLYH��,I�QRW�%��WKHQ�QRW�$�
Ɣ &RQWUDSRVLWLYH� �6WDWHPHQW

negate and flip



3URRI�E\�&RQWUDSRVLWLRQ

Ɣ 6WDWH�WKH�FRQWUDSRVLWLYH��WKHQ�SURYH�LW�

IContrapositive



)RU�DOO�LQWHJHUV�Q��QA��LV�HYHQ��Q�LV�HYHQ�

Proof Prove the contrapositive if n is not even

then at is not even as if n is odd then

R is odd
Assume n is odd Show n is odd

n is odd n 2m tl for some integer m

NE 2m 132 42 4m 1 2125 2m H
Since 2m't2m is on integer 212m72m is even and

I more than that is odd R is odd DX



3URRI�E\�&RQWUDGLFWLRQ

Ɣ $VVXPH�D�VWDWHPHQW�\RX�ZDQW�WR�
VKRZ�LV�IDOVH��0DNH�ORJLFDO�
GHGXFWLRQV�WR�UHDFK�D�FOHDUO\�
IDOVH�VWDWHPHQW�

1



)RU�DOO�LQWHJHUV�Q��LI�QA��LV�HYHQ��Q�LV�HYHQ�

Proof Assume n is even Show n is even

Assume n is odd for contradiction

n is odds a Intl for some integer m

n 2C 2m212m t1 JR is odd But

we assumed it is even That creates a

contradiction n must be even XD





3URYLQJ�,UUDWLRQDOLW\ Prove R is irrational

Proof Assume E is rational for contradiction

rational 552 5 Let g be greatest common

factor of a and b Let me gand n by
m and n are integers and my 94 Ep E

m and n have greatest common factor of 1

D my
P d b f



2 22
mzzn

smI.EE mIeven om 2
for some int

Zi 2,2
4,2 2,2

n 2 3 Ri's even n is ever

2 divides m and 2 divides n but he asserted

that m and n have greatest common factors of

1 This is a contradiction I must be irrational



7LSV�IRU�&ROODERUDWLYH�3UREOHP�6ROYLQJ

Ɣ 3UREOHP�6ROYLQJ��,I�\RX¶UH�VWXFN��
ż 7U\�DOO�LGHDV�RQ�SDSHU�EHIRUH�GLVFDUGLQJ�WKHP�
ż 3OD\�DURXQG�ZLWK�QXPEHUV�
ż 'UDZ�SLFWXUHV�
ż 7U\�PRYLQJ�RQ�WR�D�GLIIHUHQW�TXHVWLRQ�DQG�FRPLQJ�EDFN�WR�LW�

Ɣ &ROODERUDWLRQ�
ż :RUN�WRJHWKHU�
ż 0DNH�VXUH�HYHU\ERG\�XQGHUVWDQGV�D�SUREOHP�EHIRUH�PRYLQJ�RQ�WR�WKH�QH[W�RQH�
ż %H�UHVSHFWIXO�RI�HYHU\ERG\¶V�LGHDV�



*URXSV

*URXS�� *URXS�� *URXS��

0DUMRULH�5RPHUR 5RVH�'DQLD�)HUMXVWH .HYLQ�<DQJ

7DUXQD�&KRXGKDU\ &KORH�3DUN $VKOH\�-LVXH�+RQJ

8UVDY�6KDK 6DEULQD�%HUNDW 6XPDQ�6DPDQWD

5LGGKL�'DWH $QQD�6KHUPDQ *DOHQ�;XDQ

1RULQH�%DR


