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Pronunciation of mathematical expressions

@il ) pladl) oz Jadd)
el el —e
3 There exists s
v For all CSs Lage — S L
p=q |Pimpliesq/ifp,thenq| @ %P/ qulp <lS 1
1)logic q
(aladall pSq P if and only if q/ 13) Jadd 13 p (gaats
p is equivalent to q/ q 8T
P and q are equivalent p AP
(pdlSia g 9P
X€EA x belongs to A A i
x is element (member) Al (sae) paic X
of A
2)sets x¢A x does belong to A A Yy
&le ganall X is not an o (Va2 | paie Gulx
element(member)of A A
AcCB A is contained in B B S8lsisa A
Ais a subset of B
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B (e 4 de s A
ADB A is contains B Buss—A
B is a subset of A A (i de gaaa B
ANB AcapB B oLl A
A meet B cbuz_ LJ,'\AS_‘;.L;._.“A)
A mtersection of B (B
AUB AcupB B ¢laial A
Ajoin B (B 2=l — & LS A)
A union B
A\B A minus B BOoEA
the difference between | A g (<sDaY) 3§ Al
A&B B
AXB A cross B B = A
the Cartesian productof | B s A &)l glaall
A&B )
x+1 X plus one
x-1 X minus one
x+1 X plus or minus one
Xy xy /x multiplied by y
(x- Xminusy, x plusy
) (x+y)
i, X overy
Y
= The equals sign
x=5 x equals 5
x isequalto 5
B)B??l numl?ers X #5 x (is) not equal to 5
4881 JacYy) — : : e T
e X=y X is equivalent to y y (A8 Sl x
x is identical with y
XZy x is not equivalent to y y (AS) Sl Y x
x is not identical with y
x>y x is greater than y
X2y x is greater than or
equal y
x<y x isless thany
X<y x is less than or equal y
0<x<1 |Zeroislessthan xisless| il x (0 yral jial
than one ) gl e
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0<x<1 Zero is less or equal X s sl yraal jiuall
than x is less than or gl g sl gl sl
equal one
| x| Mod x / modulus x x - dandl) AL
x? x squared BRX
X (raised) to the power 2354l ¢y
2
x3 x cubed aaSa ¥
x* x to the fourth 43548l ¢ 8 ax
X (raised) to the power
4
x™ X to the nth n .8l 8 pex
X (raised) to the power
n
x " X to the (power) minus n o=8l s all ¢ 8 yax
n
Vx (square) root x X - il 3l
The square root of x X )
Vx Cube root (of) x x - =Sl H3a)
Vx Fourth root (of) x 4 As yd) e x s
Vx nth root (of) x ) A yall e x Al 3
(x + y)? x plus y all squared
<x>2 x overy all squared
y
n! n factorial n- s ae
X x hat
X X bar
X x tilde
X; X1
X subscript i
x suffix i
x sub i
r The sum fromiequals | a; 4 n Ji=1(» g sexa
z a; onetona;
i=1 The sum as | runis from
1 to n of the q;

Point —an exact location in space .

M @read “ point M”

A point has no dimension adasil) | a3
g\ﬂ\@@g{@ymbm@_w\ M
Maf Led (! AJalll)
B
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4)Geometric | Line - a collection of points alonf a A. o .
duaigl) straight path that extends endlessly
in both directions Read “line AB”
5aal g dalin o LlEl A pana ~aicuall AB il | &

CaplaTy) 38 A 4lgd My i

Line Segment - a part of line having

two endpoints

Ol
Ray - apart of line having only one
endpoint
Baa) g d3lgs Al Lyl dagiiiena dadad gladil)
Jagd

Angle - consists of two rays that
have a common endpoint called the
vertex of the angle
Aty (S iy Cpelad a0 6855 — A9l )
A9) 30 83 e aiBaal g

Plane - a flat surface that extends
endlessly in all directions

clalaly) asaa

Straight Angle - an angle whose
measure is 180 degree
180 Wuikd gl (A — dagliiual) A1 30
s

Right Angle - an angle whose
measure is 90 degree
A3 90 Ll 43915 & — dadldll 4y) 30

43525

9 Glaiadd Tas daly A8Lad) ylacl)
Adle 20 ) G Lay Alindd g 3
-éhm)dﬂl.g.'\a'éﬁaﬂ\:\.«ali\g
(oonem il

it
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Logic, proofs
Ol g ghial

1.1 propositions:
A propositions is a declarative sentence that is either true or false (but
not both)
For instance,

The following are propositions:

“pairs is in france “ (true)

“London is in denmark “ (false)

“2<4” (true)

“4=7" (false)

However the following are not propositions :
“What is your name ? “ (‘this is a question )

“do your homework” ( this is a command)

(Lo LaadlS Gl o0 ) Adala i Anania Le) 50 Ay o Ales A
du‘d:‘-‘“uj‘
Ll o AsY1 Jaal

(Anana ) " Lud B (A G )L
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() " A i) il 5o Q"
This sentence is false :
(neither true nor false) ;
“X is an even number”

(it depends on what x represents )

(Bka ) " &Ll s e
(ana) "2 < 4"
(Aikla) "4 = 7"

; Llad Cund A5V Jaal) (S

(J3m ) " lasd ga Lo

The truth or falsehood of proposition is called its truth value

illa Jeall 028
" @)J Qe x"

(X o o 2aing 1)

N daial Aad ey Ladaa i Uk gldaa

1-1-1 Connectives, truth tables .

Connectives are used for making compound propositions .

The main ones are the following :

(p and q represent given proposition ) :

Name Represented Meaning
Negation —p Notp
Conjunction pA\q p and q
Disjunction pVvVq por q (or both)
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Exclusive Or pDq either p or q but not both
Implication pP—-q if pthengq
Biconditional p—q p of and only if q
s gl daa i
) il iaall
Al —p p o
Jua gl pAq q P
Juaidl) pVq (LS sy q 5/ P
gran)) sl P®yq (L3 ud 091 P
sLaidy) p-q q a5 p a1
(o) ALE5) il p e q q Gias 13 Jadd 4 \lp (3eas

The truth value of compound proposition depends only on the value pf its
components .

Writing F for “false” and T for “ true”,
We can summarize the meaning of the connectives in the following way:
el Sa o Jadh adiat 48 jall il d8al) dad
¢ dapmall Al T g Aokl dall F ks

B Ayl Ja 5l e i 5 ey

p q -p p/\q rvq poq | p—-q |p—gq
T T F T T F T T
T F F F T T F F
F T T F T T T F
F F T F F F T T

Note that V represents a non-excusive or :
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Le:

p V q is true when any p, q is true and also when both are true.

On the other hand @ represents an exclusive or:
Le:
p @ q is true only when exactly one of p and q is true.
P gpan e Juab g Juadl) o laaY
: JUa
ona LSS sldaimia g ol p il 1) Aamia p v g Al S
ool Jadll Jiy @ A e
: Jla
Japaa g 5P oo ki sasl 5 el CuilS 1Y) dapaia p @) g Aol
1.1.2 Tautology, contradiction , Contingency
s Jladal) ¢ (il ¢ JY i)

A proposition is said to be a tautology if its truth value is T for any assignment
of truth values to its components

Example :

The proposition p vV —p is a tautology
Aggiall 2l Baiue A (sl Jal (e dana Ll Adal) 48 CuilS 1) (Y aial L) il e J i
Ll sl
: JGa

JYaial P pV ﬁpi\_}.\aﬂ\
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A proposition is said to be a contradiction if its truth value is F for ana
assignment of truth values to its compoments .

Example :
The proposition p A —p is a contradiction.
Aggall 2l Baiue A (sl Jal (e F A3kla Ll d88a)) e i€ 1) i L) dpzadl) (oo J 5
VRS
: Jha
L =il A p A op Al

A proposition that is neither a tautology nor a contradiction is called a
contingency

Jlaia) o Ladlin ¥ 5 Vil cand ) duzail)

P —p pVvV-ap PA-D
T F T F
T F T F
F T T F
F T T F

Conditional Propositions
ka5l i il
A proposition of the form “ if p then q” or “ p implies q “ represented “p — q"
[s called a conditional Proposition .
For instance :

“if john is from Chicago then John is from Illinois” .
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The proposition p is called hypothesis or antecedent, and the proposition q is
the conclusion or consequent.

kel il Ll
"QusSip S 1" JSAN e 0S5 Al Sla 6
Aok i daal exi" p - g " JSAlL Al 1 g i p
: JGa
" Sasid) e sa 1) 2SS Gagsa IS 1"
AA) f dagiill e q dpadll 5 Al s dasial gl i il g Al e
Note that:
“p — q" is true always except when p ois true and q is false.

It might seem strange that “p— q" is considered true when p is false ,
regardless of the truth value of q .

This will become clearer when we study predicates such as :
“if a is a multiple of 4 then x is a multiple of 2 “

That implication is obviously true , although for the particular case x=3 it
becomes

“if 3 is a multiple of 4 then 3 is multiple of 2”

The proposition p < q read “ p if and only if q”

Is called biconditional .

It is true precisely when p and q have the same truth value,

Le,
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They are both true or both false .

Abla g sdamia p oS Laie V) Wil damia () Sip - g dnill

&M\U@&deﬁum@mwpaqw\oi@gﬁ}qﬁoiw\m
qJ“""" X\w

p Jie e gl sy Ladie za sl gaus 128

"2 el Glicline e x OB 4 2aad) Dlie Lina e x OIS 1A
x = 3 sl Al Jad e i 5 1a s g s cLa@Y) 128
"2 2l Glieliae (e 3 8 4 d2all Glielias (e 3 OIS 1A

; JSAIL W) A sL p oo g Anadll

" q 1) L 513 p"

il A0l e

a8l da i @ 5 p - ledic L ja dania a8

Aokla LSl dagaia LaadS gl
1.1.4 Logical Equivalence :

Note that the compound propositions "p — q" and —p vV q have the same
truth values :

- Ldlaiall ol 5al&l)

;M&ﬁ;ﬂ\eﬁ?@_ﬁﬂ—‘quJp—)qZu.SJAX\L:aL'aﬁ\QTL;Y

P q —p pVq P—q
T T F T T
T F F F F
F T T T T
F F T T T
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When two compound propositions have the same truth values no matter what
truth value their constituent propositions have,

The are called logically equivalent .

For instance :
p — q and —p V q are logically equivalent and we write it:
p—>q =-pVvVq

Note that the two propositions A and B are logically equivalent precisely
when A < B is a tautology.

Example :
De Morgan’s laws for logic.

The following propositions are logically equivalent :

=(pVvVq) =-pA-q
-(pAq)=-pV-q

25 5l Ll LS il dal) da e il ik Lgild Agall ad S pe il ) 5 Ladie
AR

- iSG 'JQBLAAQLSEQLSSA—,quJp—)q

Pp—>q =pVq
Vi) w4 B OsS levie 38y J Lilaie (f8lSi0 S5 B g A Gsinadl) o LY
- Jla

Liakaio 4381S50 (e ) 5a 50 (il 58
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- Lalaie 2l 4000 Llcasll

“(pVvVq) =-pA-q
-(pAq)=-pV-q

1,1,5 converse , contrapositive :

The converse of a conditional proposition p — g is the proposition g = p

As we have seen, the biconditional proposition is equivalent to the
conjunction of a conditional proposition an its converse .

p—=q=@—->9AN(Qq~Dp)
Note that the converse is not equivalent to the given conditional proposition.
 piSal) AR g auSal) pLBY)
q > paadll A p > g dahd Lud 4l sal) sLady)
(iSal) LgiliaiB) g Ao i) Aaall) Jua of Aidla Jn pil) Al dpall) Uil Las
poqg=@->9AN(Qq~-Dp)
. Blanal) dds pid) A el LISa (udd (pusSad) pLBY) () BaY

For instance

“if john is from Chicago then John is from Illinois”
Is true,

But the converse

“if john is from Illinois then John is from Chicago”

May be false .
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The contrapositive of conditional proposition p — q is the proposition
—-p - q.
The are logically equivalent
P > g = A p o g Ak d il el S
Lithaie (JliiilSia Laa

S lall waieid |
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