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@)M ﬂ% = % 4.2.1: Tables of Laws

Idempotent Laws
(6) AUA=A (6)AnA=A
Null Laws
(MAULU=U (1Y AND=10
Prepared by Eng.Maged Kamel.



All The Subsets molh /s
For the set {ab,c}: u
or the set| {a,b,c} {a,b,c} n
« The empty set {} is a subset of {a,b,c} O
= And these are subsets: {a}, {b} and {c} {a}, {b}, {c}, 3
= And these are also subsets: {a,b}, {a,c} and {b,c} {a,b}, {a,c}, {b,c}, 2 = g

« And {a,b,c} is a subset of {a,b,c} fa,b,c}

And altogether we get the Power Set of {a,b,c}:
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2.5.2 Cartesian products

Definition 2.5.1. The Cartesian product of two sets A and B, written A x B, is the set of all ordered pairs in which
the first element belongs to A and the second belongs to B:

Ax B={{a,b) :ac A,be B}.
Notice that the size of A x Bis the size of A fimes the size of B, thatis, | A x B| = |A||B|-
/‘f/-l = {7/2} W B = ((2,4+, 5} Find AxB
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72,5747, 37,68, S2,23,52,4%, $S74
OB L S iz




%Mﬂ%mé@”f i form 0/ Table Coven

Sel A - %7/25&55% E-{2 4, ég

«27 728 $T4p L{7/67 — & Qm/mm/i

Ch

Q);Z 52/2§ Ez/qf {2/5} LT




| Sxemple i
/:/ /Q/g TrE f@/@ SC(ZS JWM%X 6 £M§§ i
/ 0/ o ;/fwzfm Fe , G iVey Chree elements i
OF AXB are /S)/ (3 7) L, E
oA Ak and axi AT i
130/ l705 2o, G0 &9 4 ?/ g, 4)< i

b, a7, b a3, b
Y p- 2x3<56%‘ il I ‘g;5<5i76’

J&Z‘E§§5ﬂem%x@ ﬂés><@7>%39<aﬁ
! (4 S) 4,7)
f/m}c f‘c/eo’ to 1t

o
W S D S SN S SN S S SN S N SN S SN S S SN N SN SN NN SN SN SN SN N SN S SN SN S SN SN SN SN N SN SN N SN N SN S N S S S S S sl



E &‘L’qile?’/é”{ygzij/?} E
' LD _T¥ AXB |

s e

gadl’g }gs,fs} ’l§5,7; = ééom’fec/ :
A TR
j/Vey) Hhree Ord{.areo( ﬁa/r‘r




————————————————————————————————————————————————————————————————

Set A= §;3 4{ e fz/*s/%{

2 " 3 4 Ax A
=2 7«& 23 zz,zf’ {z, A
C«d =3 \ ?3/2}( 3 3} }374?4 j /%;r:

R EEIRERT



A/ ()] EC
AV ALY A = 2 Fuples
S / i 7 |
| | f“ S T S
‘ ﬁ(a///z//,g\ ') i — [ 2naiy. ”<)
| /ﬁ Z ‘; ﬁ//
. | ~
Uz ‘J
\
e N /’ D .
/ O
\‘ L/ /)/ I v // /(
3 | /\ > / ) ()‘// O//(p/(u

/ ) Fuples o f Keat
I //SP@C{ . sel of ol Keol Numbecs — Njymbers

/{7 C 2 - ,i/){A“ ¢ - Sef o/‘ ol OXCJG/FO/ f&/'ff
of Real N umbers



K‘W [ Gr §or Elementary linear algebra
Chapt ctor S

paces ﬁd‘ e/Sé

The properties of vector addition and scalar mulnpﬂlmn for vectors in R
below are similar to those listed in Theorem 4.1 for vectors in B2, Their proofs, ba.\-ed
on the definitions of vector addition and scalar multiplication in R", are left as an
exercise. (See Exercise 64.)

156

THEOREM 4.2 Properties of Vector Addition and
Scalar Multiplication in B"

Let u. v, and w be vectors in R”, and let ¢ and 4 be scalars.

1. u + vis a vector in R". Closure under addition

Zout+tv=v+u Commutative property of addition

Lu+v)+w=u+(v+w Associative property of addition

4 u+0=u Additive identity property

S u+(—u=0 Additive inverse property

6. cuis a vector in R". Closure under scalar multiplication
William Rowan Hamilton 7. clu+v)=cu+cv Distributive property

(1805-1865) 8. (c + du = cu + du Distributive property

Hamilton is considered to 9, C(d'll} = (edu Associative property of multiplication
be Irsland’s most famous 10. l{u) = u Multiplicative idc:L['iL\ property
mathematician. In 1828, he ) . .

published an impressive
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4. oA ﬁdge /5S¢

Vectors in R"

The discussion of vectors in the plane can now be extended to a discussion of vectors in
A-space. A vector in n-space is represented by an ordered a-tuple. For instance, an ordered
triple has the form (x;, . ¥), an ordered quadruple has the form (x;, X, 15, x,), and a
general ordered a-tuple has the form (X, X, %, . . ., X). The set of all a-tuples is called
a-space and is denoted by B,

R' = l-space = set of all real numbers

R* = 2-space = set of all ordered pairs of real numbers

R? = 3-space = set of all orderad triples of real numbers

R* = 4-space = set of all ordered quadruples of real numbers

R* = p-space = set of all ordered n-tuples of real numbers

The practice of using an ordersd pair to represent either a point or a vector in &2
continues in A", That is, an a-tuple (x,, X, X5, . . ., X,) can be viewed as a point in B* with ﬁgum 46
the x;'s as its coordinates or as a vector

L A R A Vector in B°

e o e e e S S S



3
n=3 R =3-space (Xi/ X1, *3) (X1, X5,%3)

= set4 of all ordered triple of real numbers
R =4-space
= set of all ordered quadruple of real numbers

J \ \/\/ (15 X2, %3, X4)
(Z/"/ 5/0)/ (4// S;/, =

/ (—5/ 2/0/3) E
)

for O»e a/pfm/wm 0 nf % /) O/W/M/UM
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+ 4 =8y +3+2),(5+ 1 +o
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