PARITY

IN SONE SENSE, THE USE ofF "PARITY " 1S JUST A SPECIAL CRSE OF

NODULAR BRITHNETIC ¢ * THINK NoD< ”).

£.6., SUPPOSE SonE f-'bsr FooD CHAIN SELLS PACKBGES oF SIX oR
TWENTY CHICKEN NUESETS, BUT Yov wWANT 70 BuY EXHCTLY 2137
CHICKEN NUGGETS ¢ You'RE VERYy HUNGRy), 1517 possiBLE €
THE ANSWER 1S CLEARLY “No " SINCE Ay NOLYIPLE OF 6 PLUS

ANY NULTIPLE oF RO 15 EVEN, Bur 137 is poT,

NORE FORNNLLY, WE ARE LOOKING FOR INTEGERS X AND Y
sueh THRT GX + Wy = 37, BUT

6% $20y T OX +Oy MDA £ O NOD X
WHEREAS \
2139 E |l nop R,

HOWEVER, THE " EVENJobp =~ DICHOTONY MORE OFTEN ENTERS

v A NORE SUBTLE, DISGLISED FORN, E.G., “ RED/BLACK ",

"up/Dowm ", ETC,

EXANPLES :

1. CONSIDER A CHESSBOARD (8 Rows AND 8 coLunns oF
SQUARES , ALTERNATELY RED AND BLACK ). CUT ovT TwO




DIRGONALLY OPPOSITE SQUARES AND TWROW THEIT AWAY.
THERE ARE Now &2 éawapas LEFT. IS IT POSSIBLE
To COVER THESE SGUARES wim! ExpeTLy 3) Donivois £ |
¢ A DONINOE 15 P RECTPNGCLE THAT COVERS EXACTLY |

2 SRUARES)

DIAGONALLY OPPOSITE SQUARES NUST HAVE THE SANE COLOR (SAY,
BLACK ), THOS, THE RENPINIWE G2 SRUARES Cons§IST OF
32 RED SGUARES AND 30 BLACK SQUARES. EACH DOIMINOE

CoVERS ONE SQUARE oF EACH ColoR So ‘3] DormnNoES
cortl CovEr EXxpcriy 31 RED SOUPRES AND WE CANNOT

CovER ALL 3,

]'E' THE PROBLEN wovld HAVE BEEN 1ORE
INTERESTING /F THE 3@081?55' HAD NeoT BEEW

CoLORED. WE woULD HAVE HAD To THINK To 00

1T OURSELVES.

2. THERE PRE 25 Cows on A TABLE, ALL “ HEADS UP

You ARE PERMITIED To FLIP OVER EXHCTLY TWO 97T P
TINE , BS NANY TINES AS You LIKE, CAN You CHANGE

PLL oF TWED T0 " HEADS DowN ¢




CALL FLIPPING TWO OF THE Coivs A “novg ", -cus Wil SHoew 77/797'
‘ ?
FoR '
OR Ay N % 1, AFTER N NOVES THE MUNBER oF Coinvs " WERDS
[ f] g
UP " NUST BE oPD LAND So cANNer BE ©), THE PROoF. 1S By

INDUVETION, FoR N=1 THIS IS CLEAR SCE W& NusT FLIP Two

HEADS LP COINS TD HEADS DOwN, LEAVING 23 STiLL vP. Now

SVPPOSE 3 s, | AND THRT AFTER Aivy A rnoves THE DUNBER

OF coms WEADS LP IS ODD, COMSIDER p SERENCE OF B

NevES. THE FIRST -3 noves LEAVE . vS wiTH A o
e B nove ETHER

D MU PBER

oF coivs HEPDS P, sAy, U+ .

ELIPS Two LP TO DowN , TWo Dowro To 0P, OR ONE down

70 P AND ONE LP T DOWN So THE MUDBER vP IS EITHER

20-1, 204 3, onr 20+1, PLL OF whiecH ARE obD,

}

3. LET h>| BE ANV SDD INTEGER. LET A BE AN
AT EPCH Row OF A

1S SonE PERNOIDTION. OF 1, 425 n. Stow TWAT EBCH
1o THE DPIN DIPGONAL oF A.

nxn SYNNETRIC ﬂﬂTRlX SUCH

ONE OF 1)-w, P NUST APPEAR

VSleE EVERY Row 1S A PERNLUMTION OF L., 0, EACY WUONBER 1 L 1,001 5

n TNES W A. By SYnngiry TWE NUNBERS
BCCUR 1V PRIRS AVD SO ﬁPPEBI?

APPEARS EXACTLY
OCCURRING NS OFF-DINGONAL ENTRIES
AN EVEN NUNBER oF TINES OFF - DIRCONAL .

stenswr APPEARS AT LEAST oNcE orv THE DINGoNBL.
THIT DoES NoT APPEAR OFF - DIAGONIL HHS To BE on THE DIRCONAL . THUS,
EVERY ELENENT oF L1, 0 } APPEARS oo THE DIAGONAL.

n opD =>» ERcH SVCH
BUT ANy ELENENT




