Problem Sed )

Sechion 0.3

(()3'3 Let £ bt SH—, with subsels AcE owd BCE,awd let % be 4l ope(‘o‘{‘\O"\
Ax8 = (-AIN(E-8), Express the sels below using only A8, and ¥

@) AUB

I ) do poct (@) in Somewhat prevtec dedoil  Fhan pards (b) awd () The Hist Hhing
T wovt 4o do is Yo deaw o few pidues o get an dew whad A*B leoks Vke,
Note 3hal  pctuces ARE NoT A PROOF | ®itues are an excellend woy 4o

statd @ ?(o\o\em ond aed Some aturhion, pud we well need 1o bock +hewm up,

L-A

L]

Ax8=(E-AN(E -9)

Sod looks Wke whn e * Ywo sets, 4 Fakes thew unwon and Flen Jakes
+re meleth:mt Phod  uwion. Thus, e g0 AUB e need to apply ¥ 4o
Two seds whese union s Yle  complemendt ol AUB. Bul w4l lasd P(C{ure
above | A8 5 dle CIIN S AVB, 5o my quess +hat

AUB = (AxB) ¥ (A %9

Progt: T will uge Yle wotetion A% insdead of E-A Yo denode o comvb\emtwﬁ T+
will make 4\ Probf coyiee 40 tead:

AxB) s (AxB) = (AR N(A«B) (opply defiadion of )
(Axp)© (SNS=5 %o oy s S)
:< ACO%C\O (op‘ﬂ) debnibign ox ¥ ogn\'n)
=( (AUB\C\Q (De MOrgovx‘s Low)
= AVY (L9 =% Yoc oy sed )
Thus (A*\%’( (A *6‘):AU3'50 e proox = AOWQ.




(03.] continued)
(b) ANB

FOC POHS (\7) avxd (Q)’ X w'” Sk;p olrau/:y\ﬂ 'er P\‘C‘}LAPQJ.T\H'S S'h’p 15 how ﬂou
oA Woul Quess. I Avwp F;ﬁw to c\m'mmﬂ +he answer ong Fren ‘,Dro./mﬂ e

Uy AN = (A%A) *(B*E)
Prook: Nele tha) AxrA = ADAC = AS, 5o similarly  B*8=NB =8 Thes

(AvA) x (B 8) = (A“W(R (by 4he obove]
SN (by defiartion of #)

AOD (svace 3925 Joc oy se 5)
DM\Q,

(0\) E_'A (eC,u\Jw[QVH’)j Ac)
We mwnﬂ did this orc 53 occiden 1o tle coucse ot pacd (b))

AtA - E-AYO(E-A) (by delisition 0t ¥)
= B -A (51000 WIS $ocomy sel 3)




Sechion 0 U

g,._L.O'u')? Are Yve Lollown g RIS S;uw(}\‘@m? Thot s, ate 'H‘ej both everymtere defivg
and Well o'e-r\neoi?

) tha aunk of " Crom people to people
This celadion s not teue Suncd@n, T+ sends » Decsont o his or her auwt.
I pecyon A does pot have aw ount, then dhe telobon does ned e v A'Gﬂ\jw}’hel
So ks vet everywkee delined. Alo, & pecsan B s malbple aunts, ten
Yo whow shall e send B? On pecson B, 4hs celdon s nod well=dedined.

(\o)—?(ﬂr %(/ feom e cenl vuwbtes 1o the ceal pumbers
This celation s oo not o Quﬂ('l\-b/), sinte $(0) < vot defined.

(0\\:\'\& QQP;)(O\] o—Y ,: {ww cowrtes 10 cities (wceiu]‘o“ feas\l Fwo COun‘fr{f’SI e
Netleclands and Rolivia, hae wo wpi\\a’b) ‘
This relation would sevd Bolvie o e cH\esl s0 el Mf/—de\cmed/

\1’\(‘.\/\(9. vwi o%we :uv\dbn
Covntries
Net o fowction

(0u32): 08 1l celabions 1n execcise O, which ave owle One-4o - one ~

Q‘f‘_ﬁ‘ A ‘mec*\'om (oc mlu%uoﬂ is evto Y eoch elewment nothe codOMa'm 'S
maPPed to by othast one element of 4l domam. ‘

s Foc port @), L om o person, so T am on element of 1o (sdmain, Homever,
be\'nﬁ & quy, T am nod +le ound ol anyone . Thyus, o’ ?eoP\e \nFle
dowgin wpp Yo we, so tle welotiow s not ownte

s Foc ?ot*\' (\Q,‘Hrefe v 1o cea! numbec X sudh et '\;"—'O ﬂu(, O the
codomon s nek mopped Yo, so Ale celation 15 not ondo.

* Yoo poci (), not evtey C\'{A s Ale ("IPHC“ ot a Couw‘lcw Sowo\(gofx v Thle

codonan, but 4 s ved the cop{\al oL o couvx“H\J\/ 50 o cow\‘(vﬂ maps
+0 Sew '\){eﬁ@ Hem(e/ mo~{- or0

<(°V4\ﬂmes o .rr»} W)—— =




(04 continued) oc relohon

One“\o‘onei A -\\uvxc\\an W one ‘Jfo'one ‘;\: coth olemend I8 Tl COD)OmmV\ 'S
mMopped *0 by ot mest ene  elevnen of o domain. Said onethec way, W is
sve-to-ore (¥ At ace wo elemenls b tle cedomain hich are mapped o

\7\5 w\ul'\’D\‘l Q]QW\QV)J(S ol 'H-e o)omdm.
PDomav Codoma v

(ﬂo+ one —Yp - OY)Q)

*For  poct (a),sgu{:?m@ Hot aunt P has muMiple meces ond nephews,
Thew 2ok ot these  meces an() (\Qphevw W\“ be sen+ ‘o > in+hke

codomarn. Hence +le celation S nol spe- o -one
*Foc poct (b) i+ possible that tlece is o yER ($re codomain) such +hat
multiple elements ol +te domain mop Ho e Soppese 50, hal i, Supprie
w=$(o) ond W= £00) Yo some o, b€R (e domain). Then

\§= %T cm() W= )g

Thus =¥ S oTb. Hewe M}ﬁ ore elemend can nap to any elemens
o Tl C_oaova;\a“n, S50 l(vl)“/x s one~To—one.
sFor pact ©), wo oty v Pl coprial ot ivoe +hen one  Counly (T 4hnk),
Sv Vo CH‘L) % ‘I—Lt Codow\m'/\ W-N e VV‘GPPed to IOH mquP'Q COUVHC"N‘ -
-H{ AOmam_ Henre the telatiow is one —to-owne,

(Ou}) (g\ Ma](g \_,\P N AOnmaﬂQna-[icaf ‘\"dﬂ&‘i\b(“v’lianL\iCl\ s bllsc(}l‘lve(ow{o omo\ Of\e-%-(gne)
Thew o oy of answers, bud T will give st one example,

Le-\> A Ee +he sed Wv“H'\ OV\‘B one Q\EW\eﬂ‘l/namelﬂ me . So A=?W\€’gr
Let B be e sed with only one kindol Sod, o fuckey somdwith. So B =% Hurkey Sorgwicht

Ly £ A—>F be “whed T had for lunth. Then  $ics $onction fcom A o B,
T a\\cp %nc)eed hove o -hnkex\ samdwfd\ -Cor [unck, S0 $(me3 = %u(keﬁ Sowdw{ck
Then every elemend 1p e codomun (Ylece s om]\j one, Tle sandwich) i WPPGU%
by exor/H& one element oL Hhe dowoin (V\Omt\\} we). Hente +is ovlo ang oret0-0ve .

VY Moke up o« mothematical +ransfocmotion that s lrectie,
Led 1R R e o ver B\A C=x, T evety demevit o+ The codowman 'S
pne elowent 0% Tla dowoin , namely self. Hence

oo .

mo\)?eo\ 10 Bgﬁ e\m&%

Rs one "\‘O"O ne oan




(@) Moke up o ron-wod e metico| teonsSormation which i ovroe, buld et ore-to-one,

Let A be te set of all people 0 A fiiveo?le% ,omd B be tle sef with seven
elewenly, +u obaQJ of tle week Let §1A 5B be 1k vy tor mad 1om fena,,,},ﬁ
each fecson 1y Y daj o\ the week they were oo on, Then fis ovro

betause eevy elevnend ol Mo odomaiv lies 1o tla mage ol L, thet Xs
Soc 2ach d03 of the weelk *lae 5 Jomeone born on thal claﬂ_ Bt &

neY evie-do-ove, beeowst Al v o Hun one decspn On Eacth 4hat
Wos b()rn oNn o Monola% for e\avnPIe_

o) Make up o m(;H\Qm%m( Fronstoemodion  th s oro, but ved one -Jp-ore

Let $=32 be o Loncton Ttom e ceal pumbers to tle Y’o"""‘f’ﬂa‘h”
tto! numbecs. That is, Tle domain s IR/C”’“) the codomain s all numbers
areakc thon o equal Jo zero. Thew Fis onlo becavse evecy mon-negptive
nambte ot o squase oot but s net one-to-one, becuse
13)=8061 =0, foc exomple, so multiple dhetind numbers way mep o
the same elemend ol 4le  cofoman. (Avghiec woy of Toyag Hois b thed
§ S‘rﬁk T horizontal lLne 'HS'”.




!Ou(o) ' TL\C ‘h‘u«\g@x‘?(ma‘k\ovx ?(X);‘-xﬁ ;(om ‘(cul numbeu +0 Posy%\f\/e Feal numloefs ‘\S On“o
Lot not one - *omone, (Note 4+wat theu do not indude zcro 1 +he codomoin, T ‘m not Sure
i s s on atdent, but el toke Yhew ot thewr worz))_

(O)Cw you make i one-do-one B\ﬁ c}wngvmg s Jonﬂo;n?. @ﬂ Chanﬂiwg vls CQAOW)OIW?

Evec» Smgle umbec N the  odomain s ymPPea' o b‘i Eka(—‘Hj tweo teal qumbers
n the domonn, namely TV Thus & we resteict the domain 4o be only positive
rea! umbees (ot o\%e<na+(ve’3 on\g ne,go4nve cenl \/\\AMLQFS)I"H‘\QH £ be one-Jo-one

Howevte, Yre open funchion sends fvo real numbees to evety positive veal number so
Hee 15 WO woy Yo chovge th wdomain (bg *H«mw{ng some  things out) fo wnke
'E one—"‘O'Ohe.

(b) Com you make ¢ vt ondo bg d\angmg s domdiw?%g chanﬁmﬂ s COdOW)aIn.P

TP we temove  both momd —m Trom Yhe domain  foc ony mER +hen nothing
will map Ao m® n The codomaln, o L vl ot be ondy

Thete 15 vio oy 1o restoret th wdomarn ‘o wake 1 ot oo, Evewﬂ \BOSH\‘VB reai Aumber
'S wopped to, o 4 we Fhipw out some elenenls ol Yhe codomain, i+ il e mam onlo.
T suppose we cou'd do something 5://% ke odd my lefd shoe to the codomain.
Then er\ﬂmg would wap do this elewent bud I Joubt +his s whot ke book

]‘\Od e omin .




