1. A Meof ofF A LOGICAL SPTEMEUT 1S A LOGICAW] [NESCAPABLE
ARGUMENT SHowive THAT THE SPATEMEMT MUST BE TUE ;
T onsSIsTS OF A SEQUENCE OF STRUCTPRED LO&ICAL ASSERTONS,
WYTH THE TRUM ofF GACH ASsernod JSNEE) B9 Some
DEANIMoN, HYPoTHESYS, [PUE, THeoRem, oR PRioR  ASSermon
IN THE PlooF,

Q. PRoofs Ale PoSSIBle IV MATHEMATCS (ECAUSE Eviery
MATHEMATNCAL oBTeer HAS A Debivmon AMd A SET ofF
s  (AXioMS) ACeoRDNG TO WHICH T REHAES.

3. PloofsS Auow VS To B CRRTMA  THAT PARTICIAR  LOGiCAL
RELAMoDSHIPS HOW 1N MATHEMATCS, SO THAT WeE CAA SECURElY
Bowd _Ofou WHAT WE'VE AUEAD1 ESTABUSHED; BULOING Aeom

BASIC Puwates ™ NeeP AW Semfieaws  Esuers 1S TE
POt OF MATHEMATCS, AVD wriMouT PRooFS THIS  woudd

AT BE PoosiBLE,

4. The Sremest P> Q:
() P (5 THE PYPTHESS OF THIS STATEMEAT; Q \S TME  (ConlCLSion.

(6) Me MosT OMEcT wha ™ PRove AN IMPucAToY (IE-Tvew STATEMET)
15 To ST B4 SufPoswe THE HUPOTHESIS  Amd USE THiS

T™ (LeASon OMNE STOP AT A TWIE TO THE (owCLuSiol,
€6., CAM: IF SN X =0, THEN SWAX=0.
HYRoHESIS Cor) LSy on
PReof: SUPPoSE THAT SiWx =o.
THED IV AX = ASWY Sx =& 0 wSx=C W
() A CouNTEREXAMPE TO AN (F-THEN STHTEMEWT 1S AN EXAMPAE

0 wried w OTHE RUPoTHESIS 1S Tue, BT
@ TVE onCcwsion 1S FALSE.
THE ERISTENCE OF A CoWTOREXAMAE T AN IF-THEN STATEMEMT

DEMAUSMATES THAT THE 1F-THEM STATEMEMT 1S FALSE.

() TrE SATEMEST "PAQR" 15 Lo6IAUU EQUVAELT TO ITS CoVTRAPOSITIE,

THE STATEMEMT  "AoT @ = por P°

Solutions, Problem Set 0

5. T™™Me spmemert Vx, Q:
AAAannn

(a) THE Moyt OiecT wAY TP PRove St A For-Aw  STATEMEWT
IS T LT AV UWKNowh) X% ,@e_é-u,eu AW THeM (lehSow
ovE STEP AT A TWE TD THE TRWUH OF THE SHTEMENT Q.

€6, (Wm: ¥ x, 0-x=0

PReoF: BT x BE @ien.
THED O-x= (040)- x = O-X+ 6 -X
SUOTRACTING  0-x FRom BoM SIDES,
O=0-x. B

() T NEMowSTRATE THAT THE SPATEMELT V¥, Q" 1S FACSE,
AL THAT 15 AeEDad 1S TO PHad TUST OaE VAWUE OF X
Fok WHCH THE STATEMENT R 1S FALSE.

6. e Smmemenr dx suy AT R

Gor "Fon whe®, 5o AT, ere.

w. THESE LodS Ae WST AuaRs!

() THE MOST DNleer wAy TO Plove SULH A THORE —ERISTS
SATMewr 1S TO (AWM why 90 CAR) RMd SUH Ad X,
THen TALe THAT X 1N Yok PRooF  AMp, RwAwM, (leAdow
oM STeP AT A TME T© THE TRUM oF THE SMHTEMEenT Q.

d x Sut MAT x*—x-1=o0.

———

PReck. TALE x= 7 + LA,

€-6.,

THen  Xb—x—) :(}L+%J}SL_(%+5\_AJ}> -1
SFr g A -G

= 0.

() ™ DeMow STRATE THAT THE STATEMEAT " X Sud AT Q"
1S FASE, SHow THAT ®R AW X, (& 'S Ause).



3. @A ST 1S A uEenod oF oBTETS, CAUSD TS ELEMEMTS @) & 15 T emPm_s@ f{ , THE 58 W™ AD QEMETS AT AW,

Two TS ARE CoSifENed T Be EQUAL WHEW &y
CoUTAN EXACTLY THE SAME ELEMEARS, N 15 T™HE ST oF MATURAL AUMBERS 21,2,3,4,5,--.{

(b) TYE asTATon  A€A Maws TT a 1S AW BEMed oF A; Z 15 Tve ST of WTEseRs , i, -2,-1, 0,1, 2, 3.1
Aom CoumexT, TS SATEMEX TUS us e A (5 A 56 ® 15 ™ ET of Rimoums, [ p g€ Z aw g#of.
AM THAT a 1S AN te ELEMEAT of THAT Ser.

R 1> ™ ST of [l ens.

(O A S cav Be PResevved EXPUUMY BY LIS M ELEMEMRS
(Using BRAES T© DELIMIT TWE T AMD  COMMAS O SEMICoLowS € s ™Me ST oF (omPE MmbeRs,
Benveen THE BLEMENTS), FoR exAMAE:

fa+bi: a,be®] (wneRe i*=-1).

@ S 15 a s, |S| Reesers tie ARDwWAm o S
Wew S HAS A FUTE AUMBR oF Aemerts, ™IS cav B
WE tomeNMEs o€ aPES ("..") T INDIATE A CoNTWUIE LIsT THOGHT of AS THAT amber  (TWe “Snie') oF TWe Ser;
(85 Uk THem catefuy!), E<. €6 =o. |{a6,a3|=2. e
QBeUiusc THete 15 A OAsen oF MiSTeRPReTANOY ? \Q' g ’ n )

WHEN BUBES AE evPoyen)

20,1,5,3, 10y or }Ned sreen, Buwel.

s 1 en § 3 @) AcB mews THer A mo B A SES, AN THAT
12,3, -~ 190 ° =Thg 0, eveen aemaak of A 15 AV eemenr o 1B (Iv sumBoLs,
xe A =5 xcB); INFoRMAWY, THe SET A “Frrs wWsilE” THE Sav R,

A ST CAD Also e PRESeATey ImPucmy, BY GVINE
we AT THAT A 15 A SUbXT oF [B.

THE BoRM ofF Tve w7's @ements (o0 THE LePT) A THE IV THS CAsE,
CREDENTALS REQURED For INCUSION (A) THE SET (ow THE [ieH.
AS Defole, BRAGES Deummm THE SE1, A wk USeE ETMer

A (oo ok A LERTVAL BAL © FPAPATE THE Twb SIS,
3. ™M 'Re Aw DIAERENT LwAYs oF EXPRESSIME THE SAME SET,

P ERAMPE: TvE SO F BBV (NTEEERS. Ao MT WHEMeL A Ser 15

fxeR: swyx=o0(= {...)—311) -am, =7, o, T, am, . BPfessed  IMPucmy (As e Fresr ) o2 ERPUCALG (As TME LA o),
1 _ AR WHAT VALABLES OR OfpRAMonS ARE USED, WHAT OenoRmiaksd
or ?&ui | vez{ =1...,-3,-14, 4,3,%—--? A SE 5 SMAY WHAT TS ELEMEns !




A THE AGERRAC contePr oF REWD SIMAY GEMBRALTES THE IDEA

of A SET of MUMBRS P e Aermumene  (+,—, x,3)
WollS  AS USUAL.

FormAuy, A Ran S A Sa F cauPld wv b By

obelthmors oF ADDMoN (+) Ao MuenPucren () on F
SANSEiMe THE  FouowIng AXloMS (Ve Rad AvioMs):

VxyeF  Xayzy+x (commmmuims of 4)
VK,\I,%GF, X+ (y+E) = (x49) +2 (ASSscATVI oF )
OeF Suw THAT Y¥eF, xto=x=o+x (10evTTM Fr+)
UxeF 3 ()eF wm xx(n=o=(x)rx (WeRE rr+)

AXlomS et +

Vx,ye\:, X y=y- X (CoMmATV™ of )
Y 2eF, % (y-9=00y) 2 (ASSocAMuT oF <)

A4eF, A40, So AT VYXeF, Lx=x=x-1 (itewrmy AR <)

VxeF wm xdo, dX'eF W X () = 4 = (x™) x

(erseS Fa <)
AD Tve DisTubvne (A ?Vx,\/, reF, X- [y 42) = Xoy 4 X2

AX[OMS Ve .

KIN TS oM, Wk WL AOT € FouSiMe o TrhS ALioMATC TRENMerT
of FIADS — BuT T 1> IMARTAM To A0Te THAT R ARTMMENC Aroform
we OPEx of [ (For IASTAMCE) (5 A CoNSEOUENCE oF THESE AMAE  Astioms/

A FPaw common RELDS ARe:

* R, THE RED OF RATOUAMS

( { WHERE P AM) § Are
INTEGERS wiTH 4 #0)

R, THE FRD oF (EALS

—9 ARrMenc
AS UBUAL

« €, ™He AEWD oF coMPUR MumbeRs
(axbi, wnere ape® AW i*=-L)

ARITUMENC 1S AS IF 1 weERE A VARIAGLE, T

BPwITIN: THE FAer THAT 4%=-L FoR + + =+, Es.

(2+1)Y3-4i)=6-53 —4i* = 6-51i +4= lo-§3

Ax9 3445 _ 2+ o2+ \1 _ oz -‘l‘i

3-4 B444 22 (45) 9441 CYECAY
AMD €N

« Zp, THE PO OF "INTEGERS MoD P ULHRE P 1S 4 PRime,

(We wow'T BE DISLUSSING THIS FED IV OR CoRSE,
BuT IF YoulRE CuRIVS, You (AN CHELIK THAT Al
FED Axioms Are ACTUALY SATISAen ")
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W+ 1 24 34094t 3.4 44 10

Rl PSS ot Ee 3 R L i S N
x4 o433 (44) A+l A4S ZQ

(A DY = ((145)1\1= (X +ai+#Y =@)*= gi% =

(0 (w Z,, uwe wosSHm A GV IWTEREs To BE O)
ox 4 —',@

ﬂ.’((.1+o+13: L (a): 1.0 =o

()= (G = (= =)

@) (0 Z;, we cousiel A moaPies oF S P B 0.)
—3 = a—s— = Q—O —;@
=8 (swee 2-3= 6=5+1=4)
1*=
Q'=l6=1541 = |D
2¥-Q\= 30+ = |
4%- o5¢ = &S5 +3 -.@
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