‘5)|.>).3 LSL‘"’S “.S.b.& >
CsSas (el S0

&_i.ul.ia (W0 oSl chJM olislo

anikoobin@semnan.ac.ir




/ /"/ / s -'/x

;})J,V‘ixljﬂ"/'\/uﬁwi ‘/;ﬁ)Lf,?:' ’/ldcj;/ ]/WJ ‘.('.A’:Q/
\ _
)
LA N VCJ(/ (jf//(cﬂ"/u"/;”by/ /,,d._,u
A T Y
- = ‘R S o S ra

y . . .

) - -
(I ,_04/,»/ s M,;O"g/ horr b ne
P ¢ u/‘)LfL%—’_/’)L'C//‘ L,aﬂ"/(‘j:v '-')()’ (kvj/c):'b;)

\ -7 .o

D\ "; Rz ‘/«Ajul@f”(j,:c}z L/uﬂ;f/c/:/,“*’



55 el 53 Gl o i sy g o3 @

4//,(:_,4,9/’ CXxou?,v Ks) L ()(-,'\jJZ ] O/L,ij

/]\ va/"’ - Z
P //O)JU\_;JA})VJL\U
.o o <_p }*Scfjbu“’(j/ "J"a')'—_/(_jv\ﬂ}'._/._y/g bU’-JU,
7 \\ R O/ea_},«-’ S s
, (x.-,ll'uu%vl(w) (/L/J;;//J
‘ J
= : Sl R (f""""a’wf’,__/
S - o —~~J, _
"Lg (Xl')x7_7' "ax'\) g"
/

o w'P’l“u’%} R sews



o35 el 553 1 58 iy kit (2L

- . 0 \ ’
f’P&/’ ,UTL"[& ”\fl:ﬂo] JW////M/Q)’)
L4
"\
v
rv’f 2
v




- ‘w: & .
S e e, g (28




O 95 ol S0

’1'} s
’U"\‘: (: ] ? 1

-
~V = { .



55 el 53 Gl o i sy g o3 @

Vector 5(90'.06_ 0/,/4/ 5 e
L) T 5o s S bo §eed o
/u,,b/f.r‘:?j'/‘\/ O’J"/ s ST =
,;/’ /L‘:-./ /')..:/ e, /JG-//I:J'/—-/./J
— — e
N\Jdb’)f‘hu(ﬂ ‘()l,uﬂ/‘:)’fg e T
. .



s o 555 e S
=z 7 _ . o
I S I ) S St Ut
v eV, Vi eV, =) VU EUL I Lol o b5 2 (0 -
AN sk WV eh (X€S) S| 7 A -

eSS, v eV D xV, & V .

e\ _
'/C/\c/";//—'/_,)l;/ (o ,\/L 0(;(3 éS )Mﬂ/—vw
(/{.(,‘V"é—g -—‘



(5 el iS5 b e b iy wikideo 01 @

\‘ v N iz
/\j/ JU’)J :-S)f’o Uy U & #
‘-j, \6) u U4V = VUV +U _V
"/I' (v )4 W = bk-&(vv“'“/) -v

U4+O —otUh U A,/C/’J.)/";J’kﬁ/vae x
1 .. ¥ \.&
__.U\é:'\r y U\-(—(‘“\):o A/c,,://f,a/Lj"’L/ \/

xu &V -7
\xw =W - 1o o((LLM}']:'(“t’(’U— -V
(4pIN = xut Fr A

(x plar =« (B A



s ool 35 Gl o i sy g o3 @

(udou ,\J//(X v) L//’J J/z’(j"-/w' V e Cjw

s
O))/Jl //J {/ /V‘/ 1o /\/ S K (j&«ﬂ/ /)/MV/
e s JJWJJ Vv < A C/J’J'J_w

_/'/Jb’jw’/ U/‘J/JJ./H ),I(Xn‘jjl WL 1} C/w
CEARIY v//J/_,,a})/J/JJrS""‘fV’
(Vo v7 v ’U;:(aoool) s V. = (R ‘711/

(o-)o')ll

- VA
(_\P\, ) V4V, - (ou 2 }



s ool 35 Gl o i sy g o3 @

(x> Y > | (2 ={(u,«j 2 ) .’z:o}

(lato o Vi =(a, b, ) © &
(‘\ )J\7d2 v1:<al2bb73} C"C&\
‘_ vV ,,(a..f'a,_?(od.bz,o)e R

O(UJ\_- (Aqtf dbL,o) 6’@
//’J (05 0650 ) GQ

-
¢ 1)
,&J/(JM{@



O 95 ol 5D B > A8 gl owdiden (U
‘ - 4 -4 2
. - ﬁ
' “//ﬂv/‘/f\(j“’}"/ (J"/I);’) —— e Tl L)""’

i*jzg :_-)’3%. 4L{j13’(’
2%—4—3\‘-)“*’3:" o 20
oM S S n_;/‘cf"’cf'—}/;)’g“;
/g/J;"""f"f"‘f’”f’”:’ :”/n ’.’.J/"”/”\Ufy’)éf-

. . IE — . ) Y / — ey
./‘1///02,-9:'\ i J"\,}“”/!" Lf‘:""l’l{/’ WJ};:/\ 7



b p b iy (qwidien (0L @

Su b > Fa.a( (,uzﬂ//
s - — —
O,L/&J//JWL/ %2 (// gj///Jw&: P u’[ (o 2 ) W/J —
1/ . ~
// \/(joﬂ/a/, Wew A/L(}/,//JWL} ‘\/ /JI
g eWw _

A VeW =) UV & W -



95 (ol ;550 | i‘”;—'-"“-‘»-"w‘swwjvb) l |
.4//\(\9/‘1/&;‘)*{’“—’(@(_)‘*/ VAR ’Cju
Vo - i(h’ﬁ)} D W {(xoo)}

\

— —-—

V er\, Ul\-‘—'(q\“"}:p Wy * (d\uo)
v o C‘:’VJ W.L:i((b‘)l(}}
At WL = ) ‘

(s02) €V W}_:S\Oc)x}j
W,
o(u é‘ 1

(‘q‘-kalz 9



- ‘w: & .
S e e, g (28




Y L/’{_RLJNP{, V\),_L - { QX 2 | ) }

s

g bt Y
/ ' ki . 1 .-, =
R et T

—+ —%




s ool 35 Gl o i sy g o3 @

9 x 1 Oj:'J¢J wu/jurdd/b/cfw?;”v s S
2x 1l

v - R




o5 comol 3353 b i
Gl o i sy g o3 @



O 95 ol S0



195 el 553 (b a2 (a3l pokiten 3 5 @

ﬂlc&}vc ] /

z L- .”
—") ;--'> Q \//ol
C L~ :7

i 4 '
(’%B:C\ \) CL( ) _) Cl-l-lcz—' ) Z"j
‘_//J}.,///’)'- ) )9)) )///PC/_,,U:, C,\ _VLCZ_:D — o

) ~ )
o . L///w/”d ) Cj)o //)J:/:(D,J,(}‘CJ,,J\/\" k'j/,



B > A8 gl owdiden (U

3 ’ . j‘_,/u\/\;”\”fs/




~ L
0 (
rv -‘ A
,54.<°> 9 ']’—'L:( L > "U-:: (O) H@"‘"db\'d '
o

b

) b
%—q'\f‘-fb‘\/l;(q) - -
R Al
A I
T . p L .
- 7 Aoz T

&)



CegSd (el PS50 S 32 A gy owdiden (5 5

@
() et

o

X‘:O‘V'*Ev‘ﬁ: o

.2 - — .

’//_a.D-./V )/.I)L;—) W

Z AOS & L
Vs e zf 7(-/)"’"’ ~ ~

o/ { .




g;h” e A2 ) (I gs"l")

)J

(f“’f{-/b t({!a'?dlﬁ.ﬁ_/l

/ :
//. ‘/ VJ’/_/JW',I 5:{1/‘,;---:14},\5{,,”

. ! /
<+ - CV\ u_‘« —o s/ f\—QJ/
2 CRECA Y
c~ .
S Pt b o p 1D



O 95 ol S0




: J
A " ‘50
91».;‘ |,.u5u> )
o

— |
C1q1 ¢ ,
- < ;) C\ - ’—’é}o‘—:
L z Gt
';/,ﬂ:(pé;
> I/Sf‘x?”(/’f C
O



s ool 35 Gl o i sy g o3 @

P
/ M — .- /‘
Nt O LT o s o 7

-~

M /ﬂl “f/(cf‘/”c/(//,uﬂ/ﬂév@c}’ﬁ‘/ﬁ/’/(

\ si(l ])dw

3

/*r 3 K




oS ol 550 e 45 iy it 3

S




g5 ool S0 b ey 438 gy (o £Sb)
o :
o A vy R
\/\/_—{A‘./L:( OB)Q\quuej
ol
y 2 -

> L ° | , ; L
W\: { J f.-ﬁl_)ﬂj /{/}]J/!)M/I /’(
_ "/"/‘g_/;:///}

7 -
AP M S e

o Y
S ]




O 95 ool 50

As usual, a collection of objects will be called a set. A member of the
collection is also called an element of the set. It is useful in practice to
use short symbols to denote certain sets. For instance we denote by R
the set of all numbers. To say that “x is a number” or that “x is an
element of R” amounts to the same thing. The set of n-tuples of
numbers will be denoted by R". Thus “X is an element of R"” and “X
is an n-tuple” mean the same thing. Instead of saying that u is an
element of a set S, we shall also frequently say that u lies in S and we
write ue§, If § and §" are two sets, and if every element of §’ is an
element of S, then we say that §" is a subset of S. Thus the set of
rational numbers is a subset of the set of (real) numbers. To say that S
is a subset of §" is to say that § is part of §'. To denote the fact that S

1s a subset of §', we write S < §',

If S, S, are sets, then the intersection of S, and S,, denoted by
S,NnS,, is the set of elements which lie in both S, and §,. The union of

S, and S,, denoted by S, US,, is the set of elements which lie in S, or
S, T

s
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Example 7. Let V be a vector space and let U, W be subspaces. We
denote by U n W the intersection of U and W, ie. the set of elements
which lie both in U and W. Then U n W is a subspace. For instance, if
U, W are two planes in 3-space passing through the origin, then in
general, their intersection will be a straight line passing through the ori-
gin, as shown in Fig. 1.

ugc V
wC VvV

e (U/\V\/)C v

4 WGRL

Figure |

s
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s "
If elements v,,...,v, of V generate V and in addition are linearly inde-
pendent, then {v,,...,v,} is called a basis of V. We shall also say that

the elements v,,...,v, constitute or form a basis of V. ",

T
Theorem 5.3. Let {v,,...,v,} be a set of generator/s‘c;f a vector space V.
Let {v,,...,v,} be a maximal subset of linearly independent elements. %

Then {v,,...,v,} is a basis of V../\/ ‘/\.);/v J{/\)\ N (48 LS

Theorem 5.4. Let V be a vector space, and {v,,...,v,} a maximal set of
linearly independent elements of V. Then {v,,...,v,} is a basis of V.



Theorem 5.5. Let V be a vector space of dimension n, and let v,,...,v,
be linearly independent elements of V. Then v,,... v, constitute a basis

of V. . - ./
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