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·"-'.J-! i.J.,.,s 4! � [.,_;.J-!] i:.,T ..:.......I 

.s..i,r' � .,sl,:;.=o <' 
..:.,L.j J,1, ).:, ..:.,� .s..i..ol;tr ('!' 

..:.,')li. '5.,_;� ,.;.,) 0;.l..o .5u,,� ('\" 

�4 ..:.,� J,9}" <50�,-i .,_;A- ('f 

············-�4'-:-',:>��.,:_,:;.,,�

}j.. � j ..i..;.4 ox..;S�_; � (\ 
..l.A"-! ..1,:-i.o ..:.,1.<a')U,I .::.1)1 � � ('!' 

..l.A.::. .:,L!..i G .)� .::.1)1 � <'"
..l.A.::. ..:.,L!..i J� � jl G .s�� .so�I .::.1)1 � � <'f 

«-�� � � _.,;,; � \11....::.>-1 ro-ib�» A 

.su,,�I,:>;� J...,j j1 (., .. ...;] ..W..::- -�.r. �I,;� .s>r. �» B 
« . ..1.ilo.::.I::....) G .:,L:..::.,:> 

.rl....1 .::.1,_... 1.::. ._;-...I? .sl.r. (� ,.::.1-w" �) "how many" jl :�,; 

�!"��JI;-, 01.I 1.:, 41 c .::.�� o.::.�I �,_;.}.....:,�Li 

. ..:....,I o..i..;. � A .s� .b..., � 

..:., 1,-.o �. "some" , "a few" .::. .r.;tr ·!",.::. .)l::.- .s� .::. ;}" ;.::. .� .:&ii.> 

, .::.).::. ..i� �I"-!� "a lot of' .), ,..:....,I � �I .:,,"-!, � 
. .::.r.,f )} �I �4 ..:.,T jl � 

j:>-1.::. G ..:.,l..,')U,I jl -5 l<W:>i lJ ..1.ilo.::. _.,5" l� ..r>,; .:,l..i.;.......!..b 

.x.;S 1::1l::.- 11 ..:.,T � , ..1.:.A>.::. )} W �lfT .:,,"-! [,] .:,!Jj-i.o 

.:............! ,.;.}. •• ..:. Jili� �I� LL.I (..:.,l<a')U,I) "information":�,; 
-�� � "s" 4 G .:,T � ..i�,

..1.....:> l, .:,I� .i..i (�) "slice" .:,,.r.;tr ,"information" .sir. .� .:&ii.> 

-� o.::.�l "piece" jl �I,;� .::. ;}" 01.l ;.::. .), ,..::......,! ..::....,1.::.l.i ,_;.;W 

o.::.,_...T G .:,l.....!...a� � ,.;...i_;, c ..1.i).::. ;,4 .::.1)1 jl .s1� 

..:........) u,,.:,T olfi.::.,:>Li .:,,i,� �, ..1.i� !"I) [t;] ..i...S� ...S:...S u,,.} � ,..i...S� 

_x.;5 J.a!, J> .:,.::._.,s-fa 4 G ..:..� 1; ..l.A.::.� 

..:.,.::._.,5" ._;;..:.T !.:.,::.>L.. ,.:,.::.!.::. � (\ 

..:.,.::._.,5" ,.;.,..t::.. [o�' <J�fl.,-1;] ('!' 
.:,.::. _.,5" !"I) !0..i..;, l"l) ('\" 

.:,.::.;,!;.::. [o�, u"w] !0..i..;, � [o�, � ljP>] ('f 

1s-Lil,; Li L..... jl l"b..S .r" c ..::...:.!.::. 1�1 14 � .)I 1::;� 

-�lo..i..;, o.::.b )} 0-::-"..i .s,; '5� '-:-'j> .:,.::.!.::. !"�I

ls.Lil,; ('!' ci:.; !...hii (' 

Cyb !,-{fl ('f l"l'" l !oj l..1.il ('\" 

� ..l.i�� )� u,,� i.?, .::._.,1..1.i ..::......,,.::. L, �.::.l,_;t::.. �j? 

_..i..;.4 .sm.;, �tr c01.I � x.;S �� ��...s=-,T u,,.} 

�t; � .i.r->-1 ('!' ..:..1..1.i � !� � (\ 
b :)l...tr ('f l.,-..., :'1,--.,. ('\" 
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. .::.JI.::. .::.�, .,,;,;_,_,r,r , _,If,.::. c.:,L.....il .>" .51)14! 4J� J.:, _...i.;.;.,_o, 

(.50�) �,f-' � .::.'1,...-.. •.sfa...::. J,.:,S ."6 4! � J,.:,S �I 
J.::. . .:..........I� ,.S;:;-� .,so�J.:,L...:, �,.::. _, .Jw54S"" J.::.l.o .5_,i� 
, Jlir.x ·.S� .50,-e,o �lo fa_.::. .::.'J,..-.. .::.l�ji ,.U...:.JS JL..., ,� 
4...! ,o�4.:..:i-L..., oju .s�lo .,slA�ti .. ..:........, cl� i},,!_l_;il i],_,;jA!} 
, .\..A.::. i},,!_l;JI IJ i.J,� ..::..-I o.::..,S ..SW.S 4J� ir..li.J.::. i:,l.f_,li 
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"--! ,U y =lx+ al+lx+ bl !'} "--! 1.s••li ).:,,_...;�),sir. 

,o.:, ,;--5 I� IJ t.,,,_;J.h..yu J>b ,slA,�J l�I .� ....s,? ._}I.ill' c!I,; 

-�I.S" ,s�•j4 1J �b ,t.,,,�J 0-!.I 4 o.:::-,; 4 u+->
y =lx-,l+lx-,1 

.J, .J, 
" 

{
x <, :::::> y =-(x-,)-(x-r) =-1x+r 
,::;;x::;;, :::::> y =(x-,)-(x-,) =\ 
x >, :::::> y =(x-\) +(x-,) =,x-r 

y 

rxA -r =xA :::::> xA =r, YA =r 

\x, :::::> )� ,s<1:>Li .::...>L..... = -,- =' 

A(o ' P) :::::> (B A .h...., )O(
o+(-f) P+ ') =(-, f) B(-f , r) ' ' , ' , ' 

R =OA =�(-,-0)" +(f-P)" =.Jt+ f =.Ji. =,Jr 

• .......:. .� .h..;;. .) �j aS i"'.:, ....sl}"IJ4 J.:, "it" ,s<-1..o..lS"

.:.,'.)(.: ,s.u� (1 

�(f 

. .:,).:, oJL..:.I "cereal" "--! ,...:.....1 

. ············ .;,S � -=...,;,\.:,Y..::,:;..,, jl �l,;I.S" L, 

.:,).:, lA,,s� ,s,J ,s_i� �i:; ,sj,J-"1 � <' 
·�I.S" .1.;.� .:..'.)(.: ,s.u� � .:,J,-.. J.:, IJ �� lA,,s� ..?, (1

.i; .f> I.S" IJ ,.) 'w.,j 
xS x....,� IJ .:,l)I ..l.il,;<.5"' .:..'.)(.: ,s.u� <r 

...:.....1 ..,-,� .:,l)I � ).:, YL...:>-1 aS ...:.....11:i.c j1 c.s'-i' ..:..'.)(.: ,s.u� (f 

\'� -=...,;,bY..::,:;..,, jl �l,;I.S" G ,s� � L.. 

. ..l.i,_:, .)..;t.o:... .:..� .h....,,; ..l..i1,;I.S" cs=>G "--! lA,,s_;...!..o <' 

L.:; �.i>I.S" <..:,�t.,,,jl.,:.;) ..:,�t.,,,�1..o; ,s� Y. G ..:..':/� Ul>,s_;...!..o <1 

..:.,�[,s�Y.] 
. ..l.ifa. ..:.,� ..:,,� IJ J� � aS ..:.....I �.r.J lA,,s� ,sir. (r 

-� .)..;t.o:... ..:..':/� .1.;.y> "--! G .:,l}l ..l..il,;I.S" ;;... ..:..� <t

.:.,..>......:, '!''.:, ,s�':J jl )� jl � . .:,Y. �1� fa. ,o.iil...)4 J.!l;" w.l..;J

,�t; . J.!U .:..� '!'In ,s"'---t':J jl J� j1 �, ... ·ia. ,o.>-.il...)4 tr!u

f(x) =R" =lxl=g(x) 

I) Dr :x�0 , Dg =JR.:::::> Dr ;tcDg

r) Dr =lR.-{o} 'Dg =JR.:::::> Dr ;tcDg

f) Dr =lR.-{o} , Dg =(0, +oo) :::::> Dr ;tcDg

�x-lxl .....,1.:, f(x) � 
x�,P-x'f 

x * Q 
(,) {

x-lxl�o :::::> x�o (,)

\P-x'f >0:::::>x'f <\P--Lixl<1:::::>-1 <X<1 (r) 

(\)n(r)n(r) �\.:, =(0,1) .....i�=(a, b) {
a = 0 

b=, 

:::::> ra+ b =r(0) + 1 = 1 

=�41.S" 

x =y+ f+ 'fJy :::::> x =(.jy+r)" � Ji =Jy+ 1

:::::> Jy =Ji-, ".),; "-! > y =(.fx-r)" :::::> y =x+t-t.fx 

'\ '\ jl y--3� cr!L.:; .:.........:. ·....sw-!I ,sir. Jb . .:,Y. �I� �a. ,o.iil...)4 
' 

:� • .i;� .)4 ..;,�).:, � jl ;;� .1.;.4 .x.51� J,-4,lS" �).:, 
• a. a. a. , , o..l.iL..<.s3l.. l..1.o..a <-:::::> -<-:::::> -<-. J �QQ ,n 'co ,n \co 

a =13" (*) 

a+l3 =P�l3r 
+l3 =P => 13" +l3-P =0

:::::> (l3+r)(l3-r) =o :::::> {�=�� �:� '\

{
a.l3 =m+ o :::::> '\x(-r) =m+ o :::::> m =-n
a.l3 =m+ o :::::> rxt =m+ o :::::> m =r

. .:,).:, .:,�, t.,,,�}' ).:, m = -n � 

(H.fx)" -(,-.fx)" r 
(,-Ji)(H.fx) .fx 
Hx+r.fx-(Hx-,Ji) r t.fx r :::::> =-=>-- =-

\-x .fx ,-x .fx 

.:,.,h.,, 0:-9.,b> tx = r-rx :::::> x = � <J� ...Hl.9) 



\)(p => q)vq =(-pvq)vq =-pvq 
n(p => q)v-q =(-pvq)v(-q)=-pv(qv-q)=T._.,---, 

\") (p => q)v -p = ( -p v q)v -p =- p v q 

-�41.S"'A
:.)Jig.a J:!lw .:,WJJ! 

A jl ..s l��J-!.j L; ,..l..!.i..s"' �,_; { {b, c}} � "--! �4 {b, c} (y 
. ..l..!.4 

..l..!.41.S"' a j1 jA:;.......o � � {b, c} ly.. j ,..::.....,! ..:.....,;.:,Li {a, b, c} (.:, 
. .:,� 6,-; {a, {b, c}} u;:7""' "--! �4, 

,La»nl:!j.!:» .;,o,JJ! 
=&-1.).:, Ub.\.C� JP.")"!� 

\) (A'UBUC')' =AnB'nc=AncnB' 
=AnccnB')=Ancc-B) 
n (A'UBUC')' =AnB'nc=(AnC)nB' =(Anc)-B 
n ccAnC)-(AnB))' =CCAnqncAnB)')' 
=((AnC)n(A'UB'))' =((AncnA')U(AncnB'))' 

=(AncnB')' =A'UC'UB=A'UBUC' 
=&-1.).:, ('f) ..s�°;f ).:, L.1 

((A-B)U(C-B))' =((AnB')U{CnB'))' 
=((AUc)nB')' =(AUC)'UB=A'nc'UB 

� ..::......,..,! .rh �� ,.:, d)S.:, Yr"J.ab- ..s�I .:,1..u.; 
=�).:, � ,4-� '.:, ..s�1 .:,l..u.; y r"J.ab-

l (AU B')' I =I A' n B I =I B n A' I =I B -A I =I B HA n B I 
=Cl-f=, 
1AnB'l=IA-Bl=IAHAnB1=v-r='f 
=> I (AUB')' x(AnB') l=1X'f =A 

:�cs"' � I; B, A ._sui,<1.e� 1�1 
A={\, 'f, v, \ 0

, \f, \r}=>n(A)=r 

(kr -\)(kr -Vk+H)=0 => (k-\)(k+\)(k-f)(k-'f)=0 

B={-\,,, f, 'f} => n(B)='f 
AnB={,, 'f} => 1AnB1=, 

=�).:,� 

{
I (AxB)U(BxA) l=I AxB l+I Bx A 1-1 (AxB)n(BxA) I 
l (AxB)n(BxA)l=IAnBlr =,r ='f 

=> I (AxB)U(BxA) I= (rx 'f) +('fxr)-'f = 'f'f 

I yG .1? 0-!.'r.� ,.:,).:, ..i...T.r. r 'U"t; .r" yl3 .1? ._sl<iJ,_.J ..sW 
(n(S)=fr) . .:,).:, .1..oT.r. rxr=fr 'U"t; 

� � ,r jl ;--:;S/r. , J,1 ._s.:,� 'U"t; ,.:, .:,l�I � :J,1 J,,J 
;.:,� \ \ � V U"l; ,.:, .:,1�1 

A={(\, r), (r, ,) , (,, ci), (ti,,); (r, 'f), ('f, r), (ti, r) 
, (r, ti)}=> n(A)=A 

P(A)= n(A) =_!:__
=

!.
n(S) fr '\ 

Df :xr +Cl�o => XElR 

Dg :'f-xr �0 => xr ::;;'f => -,::;;x ::;:;, 

D(gof)(x) ={xEDf lf(x)EDg}

={xEIRI:_,::;;� ::;;,}=0 
XE0� 

..st1"-! � ,..::.....,! _l...J,-::.! , jl oS ..::.....,! Jo .r.1.r. � x r + Cl )..1..o..o 0-!..l� l_y. j 
-� ;i).r. ..s,t......1..i 0-!.I .x j1 ..s)..1..o..o � 

1 . I r I - - < .L. .K . ..::....., � .r.� x ; ..l.A.o 0-!.r� ,.,.._.J.J 

�4 ,..L.!.4 �, }w, 0=-! ..,_4 ,}'1 .s-W 0>'.:,L.....l..i J> ;.:, 

-� ..;,� G ..s,t......Li � 
{,x - \ > V => X > 'f

o<J°o-.Jr <\ => 1,x-,1>v => 
,x-\<-V => x<-f 

e1...;.;,.'> (-oo, -r)U('f, +oo) 
. ..::.....,! � .:,� ��<.$ 

J...L!. oS 

·P ' q u ..::......,..,! ..::......,.,;.:, .}L....j p <==> q �_,.....:,,.:, �_,; 

�.l ).:, . ..i..:.......!.4 ..::......-.,).:,1..i '.:, � � ..::......,.,).:, ,.:, � � .�4 ..;. j)� 

..:.....,;.:,Li .;1,_..... IR j1 ._s.:,� .r" ..stl"-! x r +, = 0 0;� ,o..l..!.o.:,b �.r>,.:, 

._s<W.;_; . ..l..!.4 y1� �� �4 � (xr +x+\)(x-\)=0 0;� � ,..::.....,! 
. .:,.:,,,fi..s"' �G...o y..j .::.,;,-,, "--! -1.bL..... <Y-1 

(xr +x+\)(x-,)=(xr -,)=0 =>x=\ 
. ..l..!.41.S"' JR-{\} .r.1.r. <$-� y1�4-� 0-!.1.r.� 

..::.....,).:, �r''.:, �.l, ._\j1..::.....,;.:,li q, p ..s•)°;f ,.:, .r" JR-{\} ..s,) � 
. ..::.....,! 

.:,� ..:.....,).:,Li �4 � ,..::.....,1 ..:.....;.:,Li q , ..:....,).:, p oS .}L.j , , <..A!h ).:, n
-� y1� (\) ..s�°;f <Y-1.r.� ·� ;,l<,0-!.I oS

-q, ..::......-.,).:,1..i -p ,..::......,.,! ..::......-.,).:,1..i q, ..:....,).:, p oS ._JL.j , \ �.:,) ).:, (1 
� �jf �1 <Y-1.r.� ,..::......,.,! ..:.....;.:,Li • -p <=:> -q <Y-lr-� ,..:....,I ..:.....;.:, 

. -�J l_;..,yl� 
,..::......,.,! ..::......-.,).:,1..i -p ,..::......,.,1 ..::......,.,).:, q, ..::......,.,).:, p o..S .}L.j ,, �.:,) ).:, (f 
yl� � �jf <Y-1 <Y-ir.� ,..:....,I..:.....;.:, f'..1..o..o�liwl "--!, -p => q 0-!.ir.� 

-�J I_;..,
'&-1.Jb ('f) ..s�jf ).:, 

p q -q p<=:>(-q)
.:, ..:., .:, .:, 

.:, .:, ..:., ..:., 
..:., ..:., .:, ..:., 
..:., .:, ..:., .:, 

-(p => q)vp=-( -pvq)vp=(pA-q)vp 

p 



� 
ABC ).:, ._,..)_,.;.l!,,s -s�I) ,ABr +BC" =AC" 

=:>AC"=\ o o+\ o o='\'o o =:> AC=\ o.,fe 

AA'C=AC'C='\0
0 

B 

_rbi � sic.HI.:, -s,) C', A' .bl.ii;� ).:, 

,(AC \Sj) '\o0 -s,L._;,. 0l-.S) � AC 
c ).:, ,..::.........,I ._),L:><.. �)� �- ACA'C' W""? 

:� 

, BK=P-b w �1.:,<S"""' 

BK" =BK' =P-c �� 

KK'=BK'-BK 
= (P - c )- (P -b) 

= b-c='f-'I"=\ 

.� -s),-. ,.:, r" OH' , OH 0� r
r

' 

� 
,AH'O ).:, .r!t; -s� � � 

AO OH r 
AOA 

= 
OAH' 

= 
ra 

:�!.:, ..... 

J_+J_+J_=_\_ -�cs" ..,_._,.;,r J., G �), _!__+_!_+_!__=\ (ii) 
ra rb re r ra rb re

(i) (ii)=> AO + BO + CO =\' AOA BOB COc

.).,_b .b;I,) � .:6 ='\ o0 ,..:......I ._,..L..... O.)i.l.:, .,; AD 0�

c AD" =ABxAC 

=>AD" =('1"1'1')('1"!'1'+\IA) 

=>AD" =\ P=:>AD='f 

...,..J_,.,.l!,,.i ..;,.b ADr +Der =AC"

=> \r+Dc" ='l'O => DC='I" 
DC=rr r= DC =\/O

o...S _;W.:, .:,I�, .:,,.._.; o.:,IJ,:;...,I r-j .:>_,;)Sx J,.1.?- jl 01,;._,. :I",.:,._;,,; 

� .:,,_..:.._,. \ \ 4 V o�,J .:,l�I ��,..)A,.:,._,. tJ fa.:,),-. ..1.o1.,; 

,.:,,_.,.; <1.;,.->l=. 
r--

I I 

P : V \ A '\ 
I I 

I I 

r--

I I 

I I 

\01\\I \'\' 
I I 

I I 

, r .,., t o 1.f_J o t .,., u:J , ·

P(A)= P+r =I
'l"P '\ 

AnB=B 0L_____f01, '·4 BcA�I 

�,; 4 cXl.,;L; ,P(A-B)=P(A)-P(AnB)=P(A)-P(B), 

,.:...:.,_; 01,;._,. J'/.j ..::...),-,. .i.; IJ fa.:>;,-. J�l ._),_r!, J�I �� .i.; 

P(AJB')= P(AnB') _ P(A-B) = P(A)-P(B)
P(B') \-P(B) \-P(B) 

'f ' v --- -

_L_I_ = � = __'!'._ 
,---'-- 'I' '0 

'I" 'I" 

P(A'JB') 

'f"'!).:, c},_r!, J�l .b;l,J � 
P(A'nB') P((AUB)') _,-_P--'-(A_U_ B--'-) =o/A

P(B') \-P(B) \-o/'I' 

=:> \-P(ALJB) =o/A=:> \-P(ALJB)=o/AXo/Ao/ A 
=:> P(AUB)=\-o/P'f=o/'\"P

'cXl.,;L; ,P(AUB)=P(A)+P(B)-P(AnB) �1.:,._,. cs3;.b jl 
0/'l"P = 01'1"+0/'l'-P(AnB) => P(AnB) = 010-01'\"P = 01\ 'f 

=>P(AIB)=P(AnB) o/\ 'f  =o/V 
P(B) o/'I' 

AB=oJ'/.l.:,_;,W =\ 'l'=:>r=or-bt� =P 
B 

c 
D 

{
ANOM �Yo ..::..>1-..: ANxAN =PxP='l"P

'I" 'I" r 'I" o ... l.:, - ..:;..;..1-..: -xrcr =-XTCX'l"P='l'VTC.,_ 'f 'f 'f 
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