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'HILQLWLRQV��
Ɣ $����WKHRUHP����LV���D���VWDWHPHQW���WKDW���LV���WUXH����DQG���KDV���EHHQ���SURYHG���WR���EH���WUXH���
Ɣ $����SURRI����RI���D���WKHRUHP���LV���D���ZULWWHQ���YHULILFDWLRQ���WKDW���D���WKHRUHP���LV���GHILQLWHO\���DQG���XQHTXLYRFDOO\��

WUXH���
Ɣ $����GHILQLWLRQ����LV���DQ���H[DFW����XQDPELJXRXV���H[SODQDWLRQ���RI���WKH���PHDQLQJ���RI���D���PDWKHPDWLFDO���ZRUG���

SKUDVH����RU���V\PERO���
Ɣ :RUGV���WKDW���PHDQ���WKH���VDPH���WKLQJ���DV���³WKHRUHP´����EXW���DUH���XVHG���LQ���VSHFLDO���ZD\V���

ż $���VWDWHPHQW���WKDW���LV���WUXH����DQG���SURYHQ�����EXW���LV���QRW���DV���VLJQLILFDQW���DV���D���WKHRUHP���LV��
VRPHWLPHV���FDOOHG���D����SURSRVLWLRQ��

ż $����OHPPD����LV���D���WKHRUHP���ZKRVH���PDLQ���SXUSRVH���LV���WR���KHOS���SURYH���DQRWKHU���WKHRUHP����D���³OLWWOH��
WKHRUHP����XVHG���DORQJ���WKH���ZD\´���

ż $����FRUROODU\����LV���D���UHVXOW���WKDW���LV���DQ���LPPHGLDWH���FRQVHTXHQFH���RI���D���WKHRUHP���RU���SURSRVLWLRQ��
�³D���OLWWOH���VRPHWKLQJ���H[WUD����WKDW���ZH���JHW���IRU���IUHH����KDYLQJ���FRPSOHWHG���WKH���WKHRUHP´���

�

0DWKHPDWLFDO���'HILQLWLRQV���	���)DFWV��
Ɣ 'HILQLWLRQ�����$Q���LQWHJHU����Q����LV����HYHQ����LI��� ��IRU���VRPH���LQWHJHU��� ��DQ  � ¬D ܭ �
Ɣ 'HILQLWLRQ�����$Q���LQWHJHU����Q����LV����RGG����LI��� ��IRU���VRPH���LQWHJHU��� ��DQ  � � � ¬D ܭ �
Ɣ 'HILQLWLRQ�����7ZR���LQWHJHUV���KDYH���WKH����VDPH���SDULW\����LI���WKH\���DUH���ERWK���HYHQ���RU���ERWK���RGG�����2WKHUZLVH��

WKH\���KDYH����RSSRVLWH���SDULW\�����
Ɣ 'HILQLWLRQ�����6XSSRVH����D����DQG����E����DUH���LQWHJHUV�����:H���VD\���WKDW����D�����GLYLGHV�����E�����ZULWWHQ��� ����LI��� ��IRU�_ED FE  D �

VRPH��� �����,Q���WKLV���FDVH���ZH���DOVR���VD\���WKDW����D����LV���D����GLYLVRU����RI����E�����DQG���WKDW����E����LV���D����PXOWLSOH����RI����D���¬F ܭ �
Ɣ 'HILQLWLRQ�����$���QDWXUDO���QXPEHU����Q����LV����SULPH����LI���LW���KDV���H[DFWO\���WZR���GLVWLQFW���SRVLWLYH���GLYLVRUV��������DQG����Q����
Ɣ 'HILQLWLRQ�����$���QDWXUDO���QXPEHU����Q����LV����FRPSRVLWH����LI���LW���IDFWRUV���DV��� ��ZKHUH��� ��EQ  D �D E ! � �
Ɣ )DFW�����6XSSRVH����D����DQG����E����DUH���LQWHJHUV�����7KHQ���VR���DUH����D�E����D�E�����DQG����DE����
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Proof

Theorem A true statement that

has been proved to be true

Theseneaatksair
Proposition Prop
Lemma a mini theorem

Corollary

Proof of a theorem is a written

I ftp.t.a.theonm

Proofis about communication

Definitions are of

paramount importance

1
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Arithmetic t x s

Algebra 2 9 21 21

Any definitions we give
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Is 0 even
is 0 E Z Yes
2 8 o

OG Z

DEI ni seen if
the27 a c 7L 2am

ECDthe 7L nisa

FaEE n 2 a

E Cn n is even
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Ee Yodd
f
Positiefegat
Signo

parity evenness or

oddness of a
number

what is the parity of 247am

Defy
d ks

If a b are integers
we say adividesby
or a b if b a n

where n is an integer
F HI2l6Tren



Axiom theorem

t
t

a S 6 16 C Z
addition attest 16 21 EZ
subtraction a 6 5 16 11 EZ
melt a 6 5.16 80 EZ
divide a b 5,6 42

Directproof
Yoed Conditional Statement



prove Conditional Statement
P Q_

Outlinfordiroof
Proposition P Q If P thenQ Leger

it
Proposition If an integer x is odd

then x2 is odd

Proof Suppose an integer x is odd
Given an odd integer x

Thus 2aH for some integer a by
thedefinition of odd
XE2ath2 algebra
Xh 4 that 12 2Ga t2a ti letb 2a2tLa

So X1 2b 1 bysubstitution

is
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�
Ɣ 7KHRUHP����7KH���'LYLVLRQ���$OJRULWKP�������*LYHQ���LQWHJHUV���D���DQG���E���ZLWK���E!�����WKHUH���H[LVW���XQLTXH��

LQWHJHUV���T���DQG���U���IRU���ZKLFK���D TE�U���DQG����U�E���
Ɣ 7KHRUHP����8QLTXH���)DFWRUL]DWLRQ�������(YHU\���QDWXUDO���QXPEHU���JUHDWHU���WKDQ�������KDV���D���XQLTXH��

IDFWRUL]DWLRQ���LQWR���SULPHV������127(����$OVR���FDOOHG���WKH���³)XQGDPHQWDO���7KHRUHP���RI���$ULWKPHWLF´��

�

:+$7���$0���,���$//2:('���72���86(���,1���3522)6"��
$Q\���GHILQLWLRQV���JLYHQ���LQ���FODVV���RU���LQ���WKH���ERRN����SOXV��
%DVLF���PDWKHPDWLFDO���NQRZOHGJH���LQFOXGLQJ���

Ɣ WKH���VHWV��� ����DQG���WKH���PHDQLQJ���RI���� �ܭ �ܪ ܫ ܦ¬ ¬ ¬ ¬ � ¬¬ �
Ɣ DULWKPHWLF���IRU���QXPEHUV���LQ���WKH���DERYH���VHWV����IDFWV���DERXW���DGGLWLRQ����VXEWUDFWLRQ����PXOWLSOLFDWLRQ���

GLYLVLRQ����H[SRQHQWV���
Ɣ DOJHEUD����IRU���H[DPSOH���IRU���VROYLQJ���HTXDWLRQV���DQG���VLPSOLI\LQJ���H[SUHVVLRQV���
Ɣ WKH���PHDQLQJ���RI���³�´��

�

2XWOLQH���IRU���'LUHFW���3URRI��
3URSRVLWLRQ�����,I���3����WKHQ���4���
3URRI������6XSSRVH���3���
«��
7KHUHIRUH���4���

�

3URSRVLWLRQ����,I��� ��LV���RGG����WKHQ��� ��LV���RGG��[ [� �

�

3URSRVLWLRQ�����/HW����D����E����DQG����F����EH���LQWHJHUV����,I��� ��DQG��� ����WKHQ��� ��_ED _FE _FD �

�

3URSRVLWLRQ�����,I��� ����WKHQ��� ��LV���D���PXOWLSOH���RI������¬Q ܦ � ��Q � ¬� � � � Q � �
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