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A mathematical set is defined as an unordered collection of distinct elements
A=1{2,3,4, 5} 58 g9, 2,345 S5d >
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... G. Cantor, the principal founder of set theory, defined a set as "a collection into
a whole, of definite,

well-distinguished obiects (ca'led the 'elements’ of the set) of our perception or of our
thought."
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The cardinality of a set A, written as |Al or #(A), is the number of elements in A.
Cardinality may be interpreted as "set size" or "the number of elements in a set".

Graaly o Sl dlaad S0 (o (St ai A Hsdy gy ) G 2 A3 2l S B AGe ey G
IAl or #(A),: 58 2 =1 5 58 AL Hs) (@ (ol 5l e 53 (sl

For example, given the set A = { 1,2,kanada, afghanistan,0,3}

we can count the number of elements it contains, a total of six. Thus, the cardinality

. Since sets can be infinite, the cardinality of a set can be Al = 6of the set Ais 6, or
an infinity
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Definition 1: | A| = | B|[edit]
Two sets A and B have the same cardinality if there exists a bijection, that is,
aninjective and surjective function, from A to B. Such sets are said to
be equipotent,equipollent, or equinumerous.

For example, the set E = {0, 2, 4, 6, ...} of non-negative even numbers has the
same cardinality as the set N = {0, 1, 2, 3, ...} of natural numbers, since the
functionf(n) = 2n is a bijection from N to E.

Definition 2: | A| = | B |[edit]
A has cardinality greater than or equal to the cardinality of B if there exists an
injective function from B into A.

Definition 3: | A| > | B|[edit]
A has cardinality strictly greater than the cardinality of B if there is an injective
function, but no bijective function, from B to A.
If|A]>|B|and|B|>|A|then |A4|=]|B|(Cantor-Bernstein—
Schroeder theorem). The axiom of choice is equivalent to the
statement that | 4| >| B |or | B|>|4 | for every A,B.Eljil
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Polynomials

Polynomials are algebraic expressions that include real numbers and
variables. Division and square roots cannot be involved in the variables.
The variables can only include addition, subtraction and multiplication.

Polynomials contain more than one term. Polynomials are the sums of
monomials.

A monomial has one term: 5y or -8x® or 3.

A binomial has two terms: -3x° 2, or 9y - 2y?

A trinomial has 3 terms: -3x? 2 3x, or 9y - 2y’ y

The degree of the term is the exponent of the variable: 3x* has a degree
of 2.

When the variable does not have an exponent - always understand that
there's a '1' e.qg., 1¥

Example:
x?-7x-6
(Each part is a term and x? is referred to as the leading term.)

Term Numerical

Coefficient
NG 1
-7X -7
_6 —6

8x% -3x -2 |Polynomial

8x3 +7y -2 NOT a The exponent is
Polynomial |negative.

9x* +8x - NOT a Cannot have

2/3 Polynomial |division.

7Xy Monomial
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¢ A monomial is the product of non-negative integer powers of variables. Consequently, a monomial has
NO variable in its denominator. It has one term. (mono implies one)
13, 3x, -57, x* 4y, -2xy, or 520x%?
(notice: no negative exponents, no fractional exponents)

@ A binomial is the sum of two monomials. It has two unlike terms.
(bi implies two)
3x+1, x*-4x, 2x+y, or y-)?

@ A trinomial is the sum of three monomials. It has three unlike terms. (tri implies three)
X +2x+1, 3x2-4x+10, 2x+3y+2

@ A polynomial is the sum of one or more terms. (poly implies many)
x2+2x, 3x3+x2+5x+6, 4x -6y +8

T Y T T T Y P e T o B T T Ty T T Y A TR T T

Polynomials are in simplest form when they contain no like terms.
x* +2x + 1+ 3x? - 4x when simplified becomes 4x* - 2x + 1

Polynomials are generally written in descending order.
Descending: 4x” - 2x + 1 exponents of variables decrease from left to right
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example of a polynomial

this one has 3 terms
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Rational Expressions

An expression that is the ratio of two polynomials :

Xz + b &—— numerator

X + 2 €&—— denominator

A Rational Expression
because it is a "ratic
of twe ;::“'\/”.:mw'afj

It is just like a fraction, but with polynomials.

Other Examples:
224 2r -1 2r+ 9
62 Tt — x
Also
1 The top polynomial is "1" which is
1 — 2 fine.
222 + 3 Yes it is! As it could also be written:
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222+ 3
1
But Not
9 v,f]— the top is not a polynomial (a
x 1. square root of variable is not
- allowed)
1—=x
142 1/x is not allowed in a polynomial
I
In General

A rational function is the ratio of two polynomials P(x) and Q(x) like this

Except that Q(x) cannot be zero (and anywhere that Q(x)=0 is
undefined)
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Was ist eigentlich ein algebraischer Ausdruck?

Statt Ausdruck kann man auch Term sagen: Es sind Summen und
Produkte, die Variablen enthalten. Bei einem "algebraischer Ausdruck"
kommen von den Variablen auch Potenzen vor. Haben alle Potenzen einen
natlrlichen Exponenten nennt man den algebraischen Ausdruck auch
ganzrationalen Ausdruck oder Polynom in einer bestimmten Variable. Ein
Bruch von zwei ganzrationalen Ausdriicken heisst ein gebrochen rationaler
Ausdruck.

An algebraic expression that cannot be written as a quotient of polynomials.

Downloaded from: ketabton.com



ketabton.com - The Digital Library

s ol
e AAge SR o Lal glo e ara (S g8 iy 0 Jaldiar s gl 0 (S pna Sga— V)2
S graiadla ly S S yiaa a0 S g ol S )63 S g Kl hali s halias dg g gl 5

4 gidyllao  JULe
VT Trigonometry identities

‘-SJ..:’_..“_,..:.(a+b)2 =a’ +2ab+b’ Lf_’v'-’ﬁ.-’"’r
30w gigiad g Vian b ol @ 54 SE (o3 Cilha

4
=
- | - rmm
KJ ‘-52;'):‘}:“5_’“,5 o).’l.} Q‘JLM

g ¢ o S il Sl p sin® a+cos”a =1 LT

il

{85 pudigad p3Ul B gl A 505 gy gikinas @ :éd_,.b_-ﬁg.lﬂg .

_ cota | B_csca+l |
csc—1 cota

a A

cg.tt";)._)}:é,“,.i-o)‘pébl—_néu oﬂyyﬂthpl):gﬁbl,bgmﬂ Jﬁ

cota csca +1
= S, Calles tilie
csca ~1 cota "s"‘!‘}lﬁ g

;J@Aﬁ)ﬁ@MhJﬁ@ﬁﬁb
_Qﬁbﬁﬁw&j‘bjﬁeﬁ@ﬁwﬁ)}ﬁjﬁ
i A3 6% ] wla S Ay wdia S QUS Sdga— V) a0

fa— FY

Ol sie 88 S s



ketabton.com - The Digital Library

g’.S_Jl‘j,;a..ﬁé;.-,.:l—25in/3=0_,l 1+tan® f=sec’ B s0)l) yyiad gikinas f 5 @
P o
Calslae oy 457 o3 idlan o 1 +tan’ f=sec’ f LT _
Cddolas oy 4S7s o3 Cidiae o 1 -25in =0 LT _
oY 4 Y o e ) 4
S St S35 QIP.‘.A,L...J:@,..,J,:...:S#gwt);$alpgtbw'..éaJG
S S dolan ol
VLS (B4 Cillas S cdllas o a5 S doles sy ilas Al
35 Yl (gl S gy 4y 4503 il 5015 (Y dslas e o0

(S5 Ghia (5 e 3 Al s Al 6 g A8l g9 10 o8 cod Adalaa L ) sl sA Cidilas

L5 5 (oI AR iy pai )

J\Jcé_gé_g\.wa g;\ﬁaJ\JJQ\jLuAJ)éﬁungj\ﬁai\jiﬁ\j\.uadm@c&\jwémw
L;Jﬁdh(g;abu)abm‘fm(uaugﬁabm

Sl 4 by 5 g5 Ol ghua e O slise Sl 45 4S (g0 & sl ST Lnds 5& &) sloe 3Ll
g\ﬁd@ﬁ@ﬁ)@ﬁﬁ@l&mg)dﬁ\A_(15_‘350).::\@MJJ\JGL)»Y@AA&@SQ}#MJ\@}&%%GJ_&
_‘;\.'a\,ué\.'a}\mqjéjc&ébé\&@é@)ﬁﬁ)xbw\m)\ sl Y (5)3;&.))’5\.).\43“_5)_5@
&Q\jwcé}&jbyL;JngﬂMQ\jwd (@JG\&\ﬂfwﬂ))@JG\@J@\A}J&HAS;MJML@)J
J\J_,';c}'\.njﬂ\.jbsj%ayédmw\ﬂgﬁif@j&ctﬁjs‘)‘jt\uwﬂdtxa&\Q\j\.uu ‘Ptﬁﬁd
@éﬁddﬁ#‘ﬁ‘}ﬁéﬂﬁb_“_gjgngj‘ﬁbi“jﬁﬂ‘}w.ﬁ__@}___Q‘j‘.uu\66:15)‘55_9“.4;4&
Léd@\J}\eﬁﬁt‘sﬁﬁﬁaj_é}bﬁ@){@j}_é{:bma\J-Aﬂjbﬂ&ﬁ?@)d%)ﬁﬂﬁ)ﬁ)dﬁ
RN R 5 4 S

b S alam 013> Sglen s Co e pisiad Wi 4y 2l 5 (o Slglen Sl i Loy

cota _ csca+1

csca-1  cota

_Lﬁsdé\.}bj‘dy_g'écb\jb.u)';c&é\_)éj}wd)ﬁ@@gj\ééaﬁé\ﬁ@cgib@ﬁﬂ
Gee— 70

SegyS Yo Sillas Sl



ketabton.com - The Digital Library

sinacosa - tanacota

ol a3l ekt Jte s
; 1-sin’a >d 4‘”
sina cosa SRIENT
cosa sing  Sin@-cosa  sina
z = - = =tana
cos” a cos” a cosa

gt Cillan Al sin’ §-cot’ f+cos’ B-tan’ f+tan’ f=1+tan’ f 5: Jlie 95

55

355 el a2lil Jgp Y 4 2 S
sin=pcot=p+cos’ﬁtan‘p+tan’/3=sin=p:’::z cos’ 8- “";

+tan’ f=cos’ B+sin’ f+tan’ f=1+tan’ §

.ts;s‘_v‘_h&.;gd cos i 5l H‘J'N JBo 2y
(1-sin’B) (1+sec’B)=?

: 2 2 1 cos® f+1
1—sin® B)(1+sec’ B)=cos’ B(1+ cos’ B+1 -

( BX B)=cos” B( cos’ﬁ) ﬁ( ﬂ) B J=
1 glana S a5
Al paie aliiinn 4y gmil 5 (S0 i g K0 2 Al gatle gL 0 S ARd 4y o cegsd A ) sl (S a9l K0 S g
) 8 e (S
ALy
il s S Sin 55K 5

SIn & = COS T

e — 1 win? .
seV A sy an S ) COSE = \’1 SHIT 5 e i 528 (S

- -'. - 2
sin © = vl — sin” .
S

3)5 EBY RN P g2
sin? =1 —sin® x
62 s

_ 1
sin *r =
m =x \ 2

bﬂg};@d)

r=45"+k-90° (k=0,1,2,..)

ik-% (k=0,1,2,..).

xr =

I



ketabton.com - The Digital Library

ol (25 i L (S Ol glaigigan b da 1 58 e 48 sl 4k Gl g SV L S 5 (sl b e (2 1
é\J‘U&Y&&MYéU\}M}JJ‘L}aﬂ

m m , .
r=49%. 1 (k=0,1,2.).
4 2
Calan
,J;I.Lzag_al,.'»-__..—b:‘rf‘}»gqb\u&)xad:wasina+b=0::ubgsta’,
Lo S Pl Olle Y U
AR das g d e AV ulies p2 48 slua gy 2 Al AT
e VY
50k 6 e Y o) Jo gagee 3 (Jslaas dlslas cOt x+b=0 5 Al pyls
.:_;;J—dalucotx—l=03:dlh‘5r,l
asima+b=0 .
M}]@Aéi&‘}f@)\.ﬁd;‘;awdédw J;&\j‘g&ﬂ@wbd&\jQMQng;Qwi
sty S
) glua

cj#ayéoww\ggdy@ﬁcgﬁJ}UuM(Equa‘[ion)dﬁ\.&a;\&\jw)'aé\si\)';L‘;}.g‘d
M@AJ&\J.“ _gﬁ_’gﬁ_’lﬂ.ﬂgj}‘ﬁbJ‘jJQ‘j\.\.&ﬁJ“@j._.ﬁ\}MGQGJJSJ“JA;mJ‘JP6‘5;\40}4.]\)
_gﬁidﬂgd)\.&a&\jwm a\jm_,_@“;‘\jm@@addﬁ#‘ﬁb

s

‘.\_;T;‘_;,L_,ﬁ;,b_,-..,!,;;a,u_u.,,;,;.,s,;:; gwtjaﬁolp@u;.w )
.&sﬂfb}ydahﬁ,lﬂb

s M) s el J SN HAAR S92l b)) (P> s ) ialgs by sy d Sa s
(s aiadd Gl yea)eralaia g gy el o el

cafal
AN Dy e (S o 4y ol g3 dlas asina +5 =0 5 :Zl> (5 og!
Lo S Pl Sl Y ol

Gep— VY
.;gr{,flgcj,ll:-q.b*lggl‘}’-gﬁaqblu: sbas cOt x4+ =0 3 : Sl pyals>
85 Jo dolas cot x—1=0> :Jl.h@r,l

-@J&?@J&@djéﬁdﬂﬁjﬁb

Gep— A



ketabton.com - The Digital Library

WSl g 9 )5 g0uiiunn 993 S0 pw Jr 92 4
u,hs-‘:;,:.....q.a...aau,hs-&g,y,s‘g,&uqu,:‘uoxgo,hs-‘..:3.-_...,%;,3-6-l

(SP F(gaasg) gl sl Ay ol 5,8
gep—

N0 b i b2 90 i £l
)'|J.§:Jo-\.:-a.l=p\36):.-a‘..h);ia.B)B;.U;)')‘sl‘:—p&g:):r__i’_.ﬂJai,)al?}h

S P P P PR R S

?‘;34\.'\5%\3\J)j44_2543@A\JL‘sdﬁﬁuébdjf&dg)\a:égjﬁmﬁ_)\s2}4)4&}\ B
YoF

d'.’.",’,glf.'e‘“;"
> Galen oy J 4 31 03 5505 053 o) (2 S Slan A il 930 S ST d
d'h;"’)‘t_s‘}‘)"gr.‘.é“.’°)'.’.‘°ﬁ)'.*")‘sﬁ’%r—‘}‘t_ﬁ:"ﬂ&‘ﬁ“ﬁf."j.,ﬁ"'{(ii

(0 0> 55595035 3 (2 )63 180" gty 5 500 5835 ¢ 3 (Sahsreer

4915 T g gasiiunn 9 Lo 9953
($323 g7 03 D)L 5 (ol (Aa ) e sipadtee 5 Bt 9935 (STLAS 4 AR
&5:{:“""'@‘."1)’)“)");)‘:3:“‘(})1}‘Jﬁ"ﬂﬂdg;MQJE:i‘°Jf."?.l=5J:"‘"

Joapdabig o BB A S G R o Se Sa i@t s owain 3 SS S o) S Fap-)f
Jgi‘;jﬂe‘ﬁéﬁd_bjﬁﬁjﬁ\/\"J.DJWU“‘\L”EI‘;@EI“d‘ﬁ)ﬁb}‘éﬁ@&.«bwdwu
Al gy A 5 enbigo R (g0

> e g4 1o oS Jh LS Saxioj ot 4aa 13 o b a5 )d (S gigum )0 owdin b jay aigalhe e
89 pald e 2

<

SIols 5 55l LT s o OS85 g b 5 (S5l se Dl 90 g S e S1-I

- s
—J....fv'u - S3bes '..A'u! ~}—(—L- Sl Lol Cy> 0n s \5)"}» *154;.3'0. waly e tEL&I f.(‘ -1

= - = o - - . * =
AEY & g 1, c;'.:.o ,~I>;L.’~ «ol 180° waly 83 pl g & gases . EL s Slg>
- — - Jr €, :

Plie aiiaen L2393 0 41915
b)éw)‘d—ﬂj&@-'«i)b)‘:))uu’)))bﬁil—ﬁb}hwg’bzg‘é!)ﬂ-
338 o Joolo (6 8K 3 (6 5les i 6K 51T @ (531 gn s



ketabton.com - The Digital Library

t“‘?_”\a

l&p.&.ﬁ-‘ud@);&);})ﬁﬁ;‘IJJJ}.)JJ-)A}LM )PJ\{o;L;!JJﬁM._.-JL.Jp@U 833 (§ put & bl
¥ C T = gl -
Egitatiuu‘_‘&‘_ljfu;_“é;g«b‘,bg)y,]‘;;-)ﬁk‘gsq‘};lﬁw’-’,Lu‘_;«'._,-u‘
‘J}}‘)u"'y‘ﬂ“Jka‘jJé)JdP&JGiJm)&Y}Y)‘;U‘J}'l)]'234 3&3-&\;..;))#}4_6

95 Y g daly 4 2 g 3l a5 02 8 ) e J9 35 9

é.a-\&é

G 4 ol W ot STs 0 S 4 i laglane 5,5 4 Aigiaols G it gt S
e dsn
$ e ok Lta o 4o g 3 ol Gpde i S am b ) s b ot ST g ]
A3 gn e ANJECtiVe) ; ap b JotisnSTon 2
X =x= f(x)=f(x,)
xn#Ex= f(x) f(x)
&Méd\aw@:gﬁgys‘d.bdwu@%ggﬁbjg\]@uwﬁus\Jéj)&dd\ﬁ@bé‘ﬁ)}ib
) Bdgsoled) oty (S dla o ag gy sl il 2 g S
e g 30K Y Ay O gam (0 (o o danliAl o)y 1o aa ol A siSaiil 2 g8 g @i (g pall o gy 12 4S

S padi )b eyl S
_@\j@\ii\h&&»&bﬂﬁ@d _aJM@Ué‘),\;S\ @ULLIA.\.}):\MS\ 4 53l

cgaéA 4,3@5)\.4\3 b a sl f@U_aJA@&.@”JaJ @cé;@ﬁbﬁ@) f ;b_)l.;jté_};\)ﬁ\gﬁyg
>3 sf(a)=1fb) S(oSensurolrhedag sl g bh) s s als Sgey siSad)
sca=b AScﬁqu\eAb”&ﬂ\ﬁ}Sﬁ\ﬁ‘;JQﬁ‘)Jﬁgi_a:bj_jf(a):f(b) 4 5312 wo3g=b

- fla)= f(b)

S srapns

Va,be A, f(a)=f(b)= a=b

Gode nl o) S 5524885, 0 b cill 5 S B o 0 S

Ya,be A, a#b= fla) # f(b)

d&giY@sz\S

Definition/edit]

For more details on notation, see function(mathematics) § notation.

Let f be a function whose domain is a set A. The function fis injective if and only if
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