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Peano  Anxioms .

 PAd . (Wx (st =0))).
- Eveny Natural ynumber's_ Successor 7s /20& zem.
- Zew is hota SUCCesSol—.

PA2 . (Wx(Yy. (st =S > (= LJ)))}

= two numbes are e Same , They must. Date e Same
(Predecessor> PO (=) = (P = PYY).

— No_numbet has two_differentpredecessors.

— Two properties of addiron -

. PAs (WK (XA+0=5))
B - The_addon of _anc Mambef_m&/ Sem 25 the Same Aumber.
= Adding zew 1o any pumber gields the Same. . number.

PAd: (Y. X+ S =sX+4N)
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_Two Dmperﬁes tf chfz%D// camm

PAS . (YK (X X0 =0D) I
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= Mubtiplyihg o0 number aad the Successor_ ot _cnother~

. number s the Peduct ot the oo Yuumbels  plus -
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Properties of Natal  Numbers
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Pt by hductm . | -
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N | I nducﬁm 51@ Ue ﬁeec{ 2‘_0 Dmve ﬁm“, _M_:_H__ -
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Hint - use —2 and . PA2. .
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Poperties of  Natwral  Numbers  Nov 6
Theorem : (YA (= (s)=4x0) R
_Puoof by duction continued:
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15 (Gsr=0) > (W (~(sp0=K0) = (~ (35 =SCO)))
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Theorem - & 1= (Y2 (WY (x+ 4= g+«m S
‘Adddton 75 commudtative

(Boof by tnducton on %)
(OBase case : We need o prove that-

(VY (o+y=4+0) . et
[U)e pmue this by Thduction_ czn y | B
() Base case - We need 1 pove Shatr (0+0=0+0)
L (Wax=x)) EQL. R

2 (0+0=0+0)  Ve:| [lo+o)/x] -

@/ Tnducton step : We teed o pove tha -
(WY {(0+Y=4+0) = (0+SMH) =S+
 Hint:_use PA4, PA3 ane ERSubs(r)

3| U fresh _ gssumption.
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B o
) B -
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—Ease. case: e need 7> p@ue Hhat- (VY 0+ 4= E/+0D
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(e will prove that ( Y (st+9=9+ S0 o
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Poperties of Natewal Nembers. Nov 6

_Poof bj Mduction_on . _cotinued: S
Induction Step_Comttngges o
TInducrn_an Y _Comtinued:
@ Induction Step. : We 307// p/we 74@5
(VY SB0+Y =G+ 5000 = (SC0 +.S04) = S(éj)__tS(}X))))

fw_m__ Choose._a_fresh  varinble . o
e will _prve ({(s00.+u =u+. s@()} = (SO0 4+ S(W) = 8@0—#&[«))).

t____ Assame (5[/y>+ L.(m = aﬁiﬁsc«)) ,Q%j‘fl o

o We il prove  (S0%) + 80D =SAOFSEO)

.w_a@__f_s?ém + S0 = SISO+ U
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