D=,

o sj3§° f—;g :,sgiég 5.5 - -8 s‘vi

@

-‘.&L«':L/

bl b wd'/w/
by J}ﬂ 29 r& A


https://tahsilbama.com/

i'r‘:.\.ﬂs; f.___"';h.:J;U‘I-

o0 keSS oBsel sle 035 Al gl 4 (DS
Fodp e Ol b g Sl s slaslaaal e lde LS
5 s oy ol b By 5 Ol s slaslaaal

el 0k Cidl 5 b (6t Al s

Sl ys glaslaial wylde 839  JeoSS (gl giome — LBl
AYY = o gia I3 5595 o2 &y

@)L‘S rU

Loy 5ol 0 plbodms (L5 ol 5505 o sid Ao (Gl b Gl 3 goms
(ol @losd lash) im0l 5 e Jouls (g3 7 0 pHS
S b dere izl Lo Jlas (3 oS 5 gl i dams

(b 055 slasl) a3 35 55,518 aible 5 Sl
s s SLOLS b Bs sl Bl s e s (GRS Ay
S AR g SV e (ol 5l 9) (G1SAE N = (25U (5 5 s g2

(‘53:‘ )b...«-‘ﬁ‘g)

:Q.:J‘l;}éﬁ)ut«ﬁu}jjlmu

Cl,b uS._be C‘Jh) S S = (y\q’- 9ol ) Ll Lo e
(‘5).\.‘&6ALAT J}a| 9 .\l> ;;..i.; C‘Jb) ‘5'*'“"‘ = dases _(UTW 9 ..\.\>

wslweslal 03551 4l

(g sn deed) LEo0 0 5 LB59ol T oyl Olaiiluo = Jlad gl ! OLLS 100 g
VOAFVEVYDR 1 s 4S < AAT0AYEF 185, 55 « AMAYVISNZA £ a5

www.irtextbook.ir s www.chap.sch.ir :al.ﬁi_,

Olesle Sl

- TS et 8V S 0l g 10l n) s oS By Oy S 2
FRANDIFo 5,05 (FFAADNFIZ O 10l (Lisw 5,0) #10LLS

YVOND YA iy B gkins

(P ol Ol (g p3 OIS Jyolr oS ,5

FHENE

VO ¥ gasil Ol

ol Sy s lasl Jl

| .B_,i:u ;,.)L?J.’

ISBN 978-964-05-2466-4 AVA-42F-o B-YEPr-f Sl




'-1

§ “\&

«:i“f &.}3»&:&5 rlﬂ O gw)hﬂ (S 560 ”5 j.lfblé.z

il il Lo iy 5 Sl s BT s s OF a5 o polons 5 S Ll 3 s Lo
.ﬁjb@ﬁl})ylfu@ﬁbQL&C.EAJ:\J.x;.»lﬁ)dlﬁL;S&gjgf@hilfi)zi\)l;ugl
.wuc,jtb}uggj\);i:s)ﬁ}w &2 Qb;au\:’j cQUF L_S'J{JALPE‘}JL?‘






o2 Ol gl ol &

eSS Ly Sl i 1y (A e ol g5 «u;/)lf;,p) 2B )l 05 s &) wlsl,
S g 5 S8R5 5 L (e

2 & a5 5 J ool 1 ilate SNl b 0l 53 87 il o 20l 1) 0y 5,505 o800
Slefes slatslu s o g)sei slad & b psle 51 OLbl) eI L Loy i 5 G35
225 53 5 08 e dadir e i 04 b a5 31ty din sy e OBl 5L
Jlows Jo Sl rerb o5l (55 5bas S o Iy 7S (0 20) 65 pme 5 Cnec 5l M
S s 2 5 demlin OTL 1 OLtal g2 6 005 S0 5L 5Ly 0 355

2 o8 Ll Bly Jo 3505 4SS Sladly 4 sl (S5 5 3Ll wdige (b psle
55315 Wyl Sy s 5 iy 4 (62,08 @) 5l B s LY

* Kk k ok Kk

Olas)s lastimcal sl cwys &by (silu so Canlw (gl 2l Slusly 55 oS OLST -l

& ol o3 A 5 Ol Dl () s o g3 Wb (5515 5 (SHLSC Jool b allas

e S0l 3 ool DS cpl 35l on pdid s (251 (> SLS I ol (row oo

crl Bliaie 4B 53 )5 o 3 Ol bo i aen ol b tod Jle iy 51 i b
Wl 03 55 g3 3 ol SUST el a2 1) el (5,8 sl LS

oo Al e o5y s Lasetio s ol i) (s LSTL bloe LS (gl fuad

oo w0 oS la idu Glaells IS aer ol b a8 ST ol a1 jide 8 w5 oS

e Sl o IS bl 5L 5 5 ol 53t b DS ) sl )
s Sl Lol 51 s b eS8 3 |y 355 bl Ll e GO



£ Sk e
=t Y
L)
Y L)
e d S e



N
\Y

AR
Yy
Y¥
\id
Y4

™\
vy
vy
Yo
vy

Q}f}@?wdha.w_\dﬂé

SseiS

e glasds 5550k
LS slasae

REIDY Lol s 55

d}‘ ‘_;\.A:..LG_Y Jnﬂﬁ

Sy
Jsl slasde 5,5k
Jsl glasde oS

L;;.’leu

b mloda -V foad

S seiS
$3L &8
O ENgE SN LES

Aol 5 (55155



¥
Al
v

00
N

50
4

v
YA
A
AY
AY
AY

A4

10
45

VoA

Vo4

U:‘;v.l.;é)L@.g-
B 5 s slaa sl

RSP

NP
S sbaesle 055 el
S ol S olEs 03 5 Iy
S sboske wps
Jslxe

Slasdes g 41550 Joad
T3ty
P50 s Slazeyo
La,ls 5l olas )8
o2l 5 O, Gl
Fr P sl

Cliw_fF Juad
oosP s Al
e
Clgier slads
a5l gladln sigies
(V) 8l IS 3 3aal s G il

PREPI Pef G Wt

ol



VY
VY

Vo
V\F
YA
\YY
\YF
\Ya

\¥o
\\id
\YA
)Y

\FV
\F4

JKﬁb‘) slael
(V) o2by IS 55 55l 2505 G s

Jlazomt g HLl A Jad
P EOvY
u:~<'l-:‘ 9 osls gloaws
ol il _g3L oIS
ool (68631 b Yl

eﬁ‘é_ﬁ J-‘G#

oJ::\J g} .k;-
e a1y 5 (635 ,e Al

oj.jb )\ dfu.aﬁ)lf

MU&.,*\IS

M 0 o b0






(Ase 5 9 Lo e Lol e, pa 1) LS slasas




° uj}gduw. °

o 93 U ol 2015 31 namy | 45 ogd ooy [ 8 mn 5 i ol U]
Sl [ese Sl ] 1Tk b5 1) Ol 5 ol S0 50
s S5 4 NS s tpis 1y (65180 BN S UL e sl
w35 G 1y lely 558 o 1y s Lol 250 51 (S5 ks
35002 plas 0B 5y ol s sl ol 85055 o e it
s 5o Jooly G o e oS S Ko (g sl il o

Sl Colyb b el O Jay Sl

s prg el mb s Jg\f&olf&g\b. Logy o plad o8 > 1o
AL b 5 1) A g3 Joely Sl 2

Sl o5 g0 gl Alsely L

ST s Loy Ll (il b 13505 Sl 5 o plitins oy o
a.>|>6\)\&a\)g§fu~>’\§ﬁua>ﬁwﬁf\j ‘@.A‘Sa;ﬁlalé
I 5l Jomely 03,8 S )L Kos o

Saz dib cosline oty ST Js

s ol 5la)ls 35 K Sar o (AL oo sline ilsol, S

19450 ol Jo

:\"‘..Lu
:\‘..Lu

:le.u

:\‘..Lu

:\“..Lu

:\‘..Lu

:\"‘..Lu

el g 31 (S Lol (Bl 3106 G5 s s Lo 61,

O

:\“..Lo.a



° L_jgéé"du_w@ °

A G 3515 01,5 BB (g g O 31 505 el
V.A )}Ju,‘lu\é JaS Sl o A e o)l:-\ U"’% QLA) Jf‘ Lo
.MJ@J}\)JJ)}J}O\)
\f&ﬁ()jbﬁwbyuﬂ\wj)f)jbu»b| 'M [lLbi] \‘V.L«u
!Jﬁ
.sﬁﬂw@‘)lﬁ;p;éuo@wg)};ﬂ
Ll g oy (LS ) gjs-,\;\,:“sw\dwg;-vxu&ﬁ Y s
23 sl Lol s sb Gialas S 1) B3 a3 et plas
W\&SJL’VL"“QJ'bJ\’u’L;g;a'k*‘J(’uuub"‘}r“’Tﬁ
a3 S 51 plS o omaly b s by HLST a3 Gl a L il oS
ASJ)ﬁijWcLS@ﬁAQ}W&
Olisl & iy 5 TUS 555 5 Sale s Luii.}))' &u.bfupdxj :J.i:.srl.u
fdads Cop 2
o 5P S 3T I S e W ) o s Y e
O 3 XS A 1y 3K T g o8 el (ST o e G5l
SR o i s S0 ) & sy il el s O
|y Obla) 5ol ol dady o3l b ST 8ol 5 el s O i
ol oS a8 2SS 5 K1 haladl g Ble STtk s 5
’QJJ\JQS\GJQL@D'J;@J«?‘)w%k&j)gw‘ .b_sJ_,b \v.bu

O




° %gduﬂ; °

@z&du:u\ﬁ 6)31)\3
® \o Y —-V—-Y ® Yx¥YxA

313 plowl £ 5001 1 b slaamlons s (<

@ \o +Y—V-Y=\e Y+ (=V)+ (=) =¥

O YXYFYXA=YXx¥xgxA=YA
N T E 3 T

Jﬁ)}TW)‘D ‘)J:.’) ‘_QLACJ)L& J»ﬂb Y

A A\NY—A-Y—Y+¥ O) Y XFEYEY X0
o Yy -y <o 3) Fx YT =Y x f
2) (Y =0")(Ex YT +¥) xYe =Y ) (0" =y)(¥' —¥")F —of
D =¥ xoT 0= Y)VHY) o) 0T = (T =) x YT fT
Ly (fr—o" x¥) A=Y Ay xrY—¥x(A+Y)

QJL:J«JSB-L;LAL?-):C«q—@‘)&.oj.a;grbwﬁpj.sosb)\}Lf Y

ol e[ ¥ Y[ ]

Tl ol ools yle ool Lol 5 Yo 5 YA YYD alel 5 SCplus’

o o2l b 3ds 5351 i 0lojan Bl 50 & ol ol bl S @)
b S e ool =¥ 1) mor ool 350 28y 4 51 3lel e ool oS 5 S
§3 55 g0 sliz Jola ool (gl dsloes 5 5 slacsle (555 6108550

G VYN FY VYN Y

D NHEYHYHFFO+F VA

O



° %5¢u3» °

s .

ol Bl & o YU &L 1 e, Jstr o @)

cMJ.Lpﬁb::QTdﬁabdfﬁ‘mLﬁéM%w
A=Y+Y—F=c. s

O % ¢ ol G 5 LS S @ pad A

N

®

_¥ @;&Bﬁ@ﬁw@j.bﬁ/\ﬁ\ﬁyb

(O
© k5505 LSS ol a4 5 b

e B L S F

V=11 x)

V+HY =Y XY

V+HY+0=VxY

V+Y+0+Y=¥xY¥

VEY+O0+Y+a=0%0

VHY+0+Y+HA+ VN =FxF
C g 15 Sl (5 s 53 01 500 LT S WU (6 801 058

C,w:“)b:éj.ayb&uéjuba-g.\ﬁkbcrpﬂﬁ)p)‘o:u&w‘L:..\:\de.m




° uj}gdu)u\; °

13,8 asloes S8 LN FYFY+ ¥+ 0+ 5 +V+HA+ A )le Joolbs anzs LY
] [+] ]

Y A \

Y \4 \

fl 7] D Vo x4
SIS R VAEY YO+ H VA= = Yo

A Y \

A Y \

B DD

.Js:\.ﬁb CJA:: \)MJ&-O\) (&_A.H
.Jﬁ)}TC««:)Q Iy ) osle J—ﬂb Aoz J:-ob)'\ ool b (<

VY P Y

Aol e ) 5 slele Jol- A

) Y+ 54 AP
<) FHV Ve 4 Y

2 PV — AV

) (=0) = (=9) = (V) = = (=AY
2) ¥—04+F—V+A—-+AM AL+
3) =Y =¥+ F—A— Ve \Y— o —YYF—YYA+ V¥

D (e =+ =) +OA= )+ (A=) F (VA=) + (=Y =)

S 55 1y ) sde 5S4
o L) Sl sy o 53 (A
i 3 et 52 e s 61 S el S (2
ool ‘ﬁﬁ@?vﬁ@\,jdumm
-Y v Y O 5d 0 Sode ax

¢ v ¥ g o &S aoms wslslpir au b1, S nl (¢
?J}J—\Y\GQTLSLAJ.XPM




° %{dugx °

23,8 apnloes & Sl AT+ YT ¥ 4 ¥ 4 0T ol ol udg LYo

:("3"";@

‘ Yl=YxY=Y+y,
o

¥i=rxyY=Y+ry+y,

F=¥xf=Y+f+Y+f,

@ @ O =0x0=0+0+0+0+0.

SS P LA Y ¢ 4 4T /C}Q-?w/ﬁ\j“*” YL Gladkal, 3l eslinal L

\ [ A V)
Yy AN o ¥ RN
Y vy +|Y f 0 +l60 ¥ ¥ =Y N W
YO ¥ Y ¥ Yo oY ¥ X WO
] A A B I 2 B A A S
A )
V) x (&2
\‘+Y*+\“*+\°*+o*:§‘).

..L:A.) CJ’:’ b O:.:j;&ob (h_.&j‘
sl st | 3 ke ol b5 ool Sl eslinad b (o

N A R A A

‘LS)JTbl':fLS‘J" &Mu‘ii&_nﬁu&‘o}»%bv&kw‘fﬂb)uw)é AN

RO PR W INPYE P S W S

O



° uj}gduw °

D YL’ LSL“ 9% 9) LSLQJ \ L}Q 4J4L5.a LSLQJQ DL
) U _
PR Y| e S W\\Lg‘aj»&g- &3 o &L&.} 9

| e G s 5 Vb sl s sl Y IS e S e
_ L}Q‘m;&@_TQTMSW\LS\oJ}oM&
Slo et SO G sled 5 Vb sled (s, sl ¥

vpéu&wwﬂggugw_nwu@W¢qfqbgb%_n;mw@p

sl aly ¥ G (Gmds (S o g Lﬁ)'(_}ii Al Sl sl s

.J:UJTCM.)Q \) %—nk-ij).b &é))lfmbbtsuu& J‘J.’:t Lu:..«;uj.! U:'))L’
Ju;:cq;—rhb ‘)ﬁj&.}u\.ﬁdﬁ‘).}Jﬁjﬁ)iﬁ&f}&@{w‘j}-‘;@wﬂ‘ AY
Y, ¥ Ve, Yo, Y0, 07, AF, VYo, .. A YYY)
uij)J'\e:Li:M\lg‘u\sbsl::)jw;g\) \+ ¥+ Ve Jﬁpbwd}?j‘)bﬂ
DY+ ¥ 4 Ve ol etd) o) sl s 1 YU sde SO 5 Jex faems Sheoee
TOR PPV
VEF Ve =Y+ (V) (VY +P)
=V+ (VOO +FO+FD OV HYHY)

S R I N R R

e il SOUSG & dorly (SlacaSle s (A L) S5 0l by 148 (St Glapanr 4

O

(".‘:’}fu‘ (16\%.?9-..\.'&;»



° L_,(:,éé‘-"db_us °

WJQﬁjOJMQ b \+f+\°ybcﬁ56udﬁj‘céb‘t{u&ﬂ‘w

.bJjT

e b h

I ¥
Fx(\+Y+72) ?X(VX—;X&))_\“XYX()X?_
¥ f YY -

\o.

Mb@@ﬁ bwﬁ‘&j} (&_ﬂ.“
J:.SMW bﬁ)c«:-‘_}wtk-uw.ﬁ‘uﬁj))‘uw‘b (=
VP Vo 4+ Yo £ ¥+ 0F + AT+ Yo 4 - £ \TFF
Sl 51 a3 oSS T ol i U i Jl eSS S s Y
el e slhel ddy udor oy dein Jilos s 51 3 s o 0L 1) oL

ls Bl g e ez Gladlis L BLS ) ax




° %gduﬂ; °

Wl o5 il )5 o g LT ) S55 48 ol 3 i pls s

.J;\ajf,\;fyjps WJal o sla b3 g, S S

B 6_5);]9.3 Ldj\;]ﬂ:‘? slae! CM eunu\.;\) wﬁy cdazo) LSLM\J:»\ 4.»49-}3\.)
sl ezt |y |3 s pls s g o

?w

e

(|

(<

;\J&\Cge-yb‘tf;}&o.&g-nxndj.&-&):d)}a Cplaie sde L“:n*Jf\

Cj,onxndg&zw\@‘.x.ilggwswcjﬁﬁj()wﬁ‘JLMJA&”
ﬂb\;\x\b?xr@jsbcﬂ&fcﬁjdjb ch’;ALQ\J.: Jﬁ}f&@j)b

s A
vio|r
Ylaly

T, Sl VO b o 5 Hgw o Gow ja

A5ley YO UV 5lAel b 0 X 0 (93l 0 SO ) e w5k
a\w\@nxn@jabcf&&&ué\ﬁ AEL s B gsde n S (B8
.ﬁ;bga)\}nxndg&bﬁ:‘ﬁk’,b)m;m}-p\) \ sde ol onT By
ks 2 Jsde 51 81 G e 4 81 G5 e Vb 8- S
)Kw@jmydag“'d}bbém.x\pj(ﬁyiggob)\j&u.cw‘)\
byﬁdgﬁwjé\mbwé‘%fjsﬁ‘ S\caedd n*mbmfua)\)ij B
k3 3de BB 05 1y (s 348 (o O S35 ) mosde wil g 0 )

Mf@ °(r-3-’)e LY Ol s lym — ) sde &5 glals)

O

-

|

(<l

(<

AY



° %{L;u.w@ °

A5l 175 S L ¥ F sl e S (@)

Q&-L»Lg‘ﬁu.i})o&Tun>chjjmbb.k&&:‘n;‘ .ojjﬁ:.

NP AR \J\&\Lgnxnu.g;b-‘_;u@,a

LsS slasas

Sl i Lo i ) ele Jols .
VoYY OV Ye) O

—t -+

ARSI
Oﬁ\mu)upﬁ;»m)ww,;u:equjg&quﬁ\.v
CMCJ)MO:?‘)JcmbomM&jWW@@)Pﬁé‘g}J.\&jb

fowl gode ax ol

>
>

A0 B
WLl S D) po 4 b o 4z (oS LN £ ods :T;J"‘SCJ;”‘“:’J?‘ Y
LSS oS S e b (8

G S s G b e 5T s ) laddslas 3 1y 2 luis L

.JJW\J&)LJJA%)M\)W

N \Zxa: T o) izw—I—P
Y/0 °/AYO \Y Y
¥ T

%«5‘%&‘) a/;)L)Ju ‘J:U";,Lw:): A)
0 \s 4 Y

\
P v

O



° %g&ugx °

sde | 4ol 8L, Ll .Mgf,b\::)rl»jbuiﬁx\ﬂ}étﬂjo\j}kvﬂ} 5

Sl = BT uys WIS s
G 0 S ekl T
il ls 0T 515 0 5148 ol (55100
.ﬁ)\s.b-\j&d:,f
\

DX~ =
5

ol Ay SO el 4l 0TI G
\

YX?:\

T e eSS ol b
$s)ls ole

ijf\ S Gl o :olj‘,.Jgﬁb
ol s G Bl andls 0T 51 G

SIS el g3ae 2 ) Y]
J—Lﬁ u.ﬂ)i’.a o .))\J& u_jL‘M u:"ﬁ

S 0D g_ﬂ.jjx.?

e“,;’-ﬁé-rj\;’-dﬂ,:d«%ﬁ

BAY oom ¥ oo NV 20 g3 s S
JA)JV.:A‘)}J‘:)MU\C}(’::)\JW
Y- ﬁ))‘}wé‘jw)}.&‘bw
Qﬁ)‘JWB.LQ-MJA)J

Ly g‘Jj.aTw’blb

el SN s ol b el i
G \T@&gcﬁsfiaﬂﬁmﬁb \Y
Lo g ke B R 5 e)ls
ssba A p s el s el
Ao 2 53 Yl (o238 o (S5l

Q(’:’Jb“-‘::"“’b"\“’:

S o dew BB g gal R0
2SS o GBI (ol 5

(ool L s

G am )d 3 pd el L, o

tol g3 @S

e 5k ) o 5

w\om%ﬁﬁﬂ

ool 3535 oy gmo 5 oy Ll glasl ol 5 uS o YU e 93 8,505 (I

S 1 3,10 e S S | oSCul (61 (6,505 S (o

O




° %{L;u.w@ °

.M};glﬁjfs.,\pwc\ojc\s.myw .

Mydxuosbfs&&)ym bﬁ)L;LAQ)L«P J.«&L>- .

;&J\)PXW o) 7+ \¥
2 : 2
YXO0+OXxY Y+0+Y
C)f J)T
OY + YA AY x YA
A) 9) o
4\ + YA 4\ x Y\A
,)wxoxvx\wv )\*xv‘xv*—\
? Y X 0%\ T ¥xrxr—_\
..&)}Tw.)dg \)J::)LSL&CJ)L«F J—sﬂb‘ .
T \ \ \ \
) - 4 4L
R T A A A Y
<) ! + ! + ! +o 4 !
Y xd OxY ¥YxA a4 x O
) LRI NI RO
& oxA T AXYY Ny x ¥ Y X YO
) \ . \ . \ - \
Y x & Fx Y\ x\F 5 x 0)
») AR E S P
Yxf% £x4 ax\Y Yy x Y¥
N Y+¥ f+ ¢ N S+ A R VA + Yo
PN XYXY  FxOxF | FXYXA VA X \4 x Yo
) ARSI S U B
YXY ¥x0 ¥xF W x oo
Aobe hnymolie n5slad 5
6 £V m
— X=X =X:xXx—=Y
Y o ¥ n

O




° lyﬁéfdum: °

.Jﬁ&:ﬁﬁ@jb\#cf&fg%fﬁngjLoMo)bJ‘.)J«‘Lf‘)ﬁ}d‘}v\q- A

\ AR Y \ \ Y

’ \oo’ ao’ Ta’ Yo’ \oo’ \oo’ _Oio, _\7.

sl st 1 s slaebe Jol- Y

Yoo =Y Ve AL
DY TS <) Ty T
\+y FYEVEY £\ \
@ (Y+g)+zx—%) 2 Ty <W+\\~xv>
whp ok Ao 5 ) o b sline S an g gemme st F 3o s Y
AT P/

Yy, )
ACY YA

Cjiwj \Q)ﬂ@&jwr‘sxg-\fjsﬁwg’))yqbﬁj)‘.)&‘j\ggfjh

) ¥ Ia) \Y
o — o — o —— o —
I \Y Y A
\ Yy \% 7
o — o — o — o —
7 \O \Y Yy
Y Y foo AYY
o — o — [ ] [ )
Y0 A yYa VoYY
A} % \A \Y
o —— o — o — o
OVY 7Y AN Yy

5 o Slp ey ool 31 0kl jae 53 105 tao S (G ran peS) (la S fsazes iz

Aol (www.webmath.in) 4 cosl s 05 0l 2 Jo Sl el sl e oslial s S Gl

O



° t_,gié"&u.w@ °
gl dltns OF Jomely 55 0l 03l 5ue 48 Wil (Slalins Caod 2 5l N

—tl<
o | —

<l gxg <)
¥\ Y o

C)\—(\;) 5) ¥ §

A S s QLo g ey Vol sbas 1) s S Kl e A 50 .ejb.;.

LS O3l 1 485 ST oS5l Sl G s D 53 5 ) o Sl b )

S s LI oy VLo Hgba | o Gl e i 4w 81 ()

Qﬁw.fg- J?-ab

Jooly oS s L g3 ¥sle by |y o G il i i ST (0

?CM..J-

A8 Jlayl 5 =W (www.webmath.ir & asl s b

O



° %gduﬂ; °

S 5 ) s slay s NS

S350 o sSae g 4y b

$2505 a3 S dly S a8

A

: B

S39)9 sadaes o3 oS 2 C

3305 42 yadaes usSae Slgis

: D

Jlael G5 2 (63555 348 555 Vb by s 51 (S0 ) o 5w 2 0

W PRW] Csdy 29,5 9 ol

() O g @ O g () 5 gomn (D O s
«C”o}:‘“fjf.’ (D) Qg 9, | (A Ogw 2> | dsl e 5l S350
D C B A D ewd
70 - \ \ .
-z - s -7 s}
\# ¥ Y T

2 Odel s omoly dilnys G Jada 53 el @l s ) s slisl (I

o g 1) S

oyl Cewsas |y 5 Jsdm 31 05 o s> (o

(30 () ons () O () O (A O g
«C» Qg Lﬁ.jJ} () O g (5, il e fﬁ} dde O::J.'uf)}.g G305

o sSas WLl Yolsa el
D C B A BT
T




° %éﬁdu;x °
‘saﬁ)‘smbm‘g:

BAYAY Jlo s Sl lacdlae it 508" SULe 5ol Olajla T e Ly
2 el (1,100, 000) QLo lim oloy 5 das 5 O sokn S oo wlale G s
5 0bg 5l ey 5 deo 5 Okes SO G S LS pls (BB ol Ll
b esls wlale 23L)5 (A, 000, 000) Olag 5l slawy 5 Osebe olia 5 a8
i Sl s alals o7 SLlS 5 wiS e el ol Lp s Ve s dwsl>es
Sl o3 Yo 7w |y s ool shle 80 0 B s Ol g 3 alniy 5 O gokos

el ) &) gty S 5RO Jsir

s Ologs Y, V0o, 000 ot b

Loys e ;)LUS/\,O(M’MO;_&.EMU)\7\00,000).3.5\)'&

MJQTO ouj:/\’oao’oooﬁ_ﬂju

Osckee G b ST 3L Glale G i 0l g O grkos Vo et ST dle )
25 30080 O eslies a5 U8 Cils p UL (), oA, 000) Slags i slnda

sl

\ovooovooo_/\,oao7ooo:\7qao’ooo M‘)gYodsQ:’a
A7000,0007\7\007ooo :?’G\oo’ooo _w);\odsq"c

Yo \o
o dloms Sl ——— x ), 8000, 000 &

\oo \oo

x;,ﬁ‘oo7oco :Y‘Q\o’ooo _|_ff°\o7ooo
= \70/\0’000.
S a1 S o Bai p OUIle Ll odsl ) 3 (Ole g5 ) a5 L (5 g

g_&_”) \70007000 ‘_.)) fvf\‘o’ooo

C_) A’ooo’ooo _)) \Y’aot:,ooo

O



° li}(:,éé"&u.u; °

Q)‘M@W\ €K.>-\J.>L.: Y
.J}.ﬁc,.é-bﬁ<aj>f
Jlsal s 5 &S oy 1y 355 dlgel J§ 1 X150 255051 J3 sl 2 @

33 S Sy o b ST T
&jW}}L‘\{Q‘wa%c)ﬁﬁm&@b‘}w%p&g‘jﬁ‘ %j\ °
<"J§JA‘ULr}>J.A M})LA}).&’ d.}}.’ cu\.’) DS o dP LIt )}J&M
$Sss5ba 3,8 0 s M55 Sl e ila BL 5 dey g )l @ Jlgal

2 Sl 730 Al 93 ey A

L2y 0 Obe g O gdes 0 i B

Lo;3\0 | Oles Db Yo aiw U5 0le s O sde 0 51306
da2)3 YO | Ologs Oseboe 00 i B 5 Olo 5 O scdoe Yo 2 5Dbe
Lo)ys YO Ol Obes 00 53Le

Loyd Yo Jod B Olegs Yoo, 000, 000 Cudar 05)d 55 155 5 |3 BT ST
SIS0 5 g 0353 Ulgal 161 BT ST 55503 85 drls 1 53 55 Cnd )
13,5 ooy (el 5 L olls ples

.A?A.QVJJ‘NQUVJIJA&BJ’I‘.A:&
5 ko o358 855 4 1) Of @b
a0 g S Sl 4 1

O



w‘:pJ\JJﬂVcWYBT;‘ Moxjjf.al}T;\cj}ﬁijAj)Jf

25 Ola g §gekes odzen 5 das 5 55Uk s (55 JI el

Sl b Lo &yl 6 a0 Al e ased A ol liie acsloes 5 L3 (LI
Oo5800 plp S ax

Sl 03,8 daly3 oS iz BT 81 S 51 e 65001 (2

G DS 1 ol

e Lot o ol P21 ST e o e b el
Gkl st el ple g L olaaly 200 ki
oS 51, = JAT(J' bt sega podisby wdy
JaLedjc aw_,(ub‘abjﬂuﬁtgbpgd\w K
)‘JM}LArJJJM‘ Sbagsils yus e 5,40 09 lia
c,.(feb 4(»%3;4(0\&?\JQ|M\5 :c,:ﬁ;@dbwj
M\‘)MJQ:;-&K@\JA(.‘\)OAA%\ Sl colems 4 ol
ST sk 4 ol ualy ST cler diglis gl 1S
538l (8T, oo s ki s s a5 ik s
el glae [ ens Fot cpl e Ol el Sl b slus G

sl 5,5

JT@)@LS.{,\J'\J:MU s c.a’fp; £ al;

O




° L_,(:,éfdb.u.c °

Qij 0 ifﬁ‘\fb;‘.)ﬁ LBTJ.:S\ ﬁ&wjﬁjjbw.\s igéngigbw .Y




§5 ety
-l:u- Thigtr fa') 1r1iiid rreMo cw
){' &57’ o ill w /-t.r -

éﬁ:;?.ﬂm”%&bdﬂi;p't?m“ f
%?u/‘l-mw?ﬂfﬂjﬂf‘z um/?;l‘?d‘ﬂﬁmji ok {vlad
{;:t;* 5{:34: Gk &

-~
7

ror
,;w&.

s

L7

‘ p4v 4]+ L lpi+t4Y
el i +0+y P41 140+

B
-rz.c-.'m.

] L S R
/ (I-rt*#-!ﬂf y,.-ht# fﬁb'maq;/&mﬂ
'4):

"f - Jl"ﬁhd-"l;' ?J#&JJ' I S #ff.-duv
“7‘&!. mmw;/wpc s ’M;ﬂ-’a‘"ﬁ/ﬁ
ore eryfw ;wr‘mr’mm aﬁ:‘mm z/j‘%;ﬂgj
AR T e

S o g /-".éu- TV Chisdedd z%{qj&z el
Srngrr .

/"4—# e )u%h x/wowamm
Wm —,r - x> -r-x’;nr + &, aék:.r:/ﬁ

T2 Ra* 3.3 f-aff'l o
.f/m/: -/, wluﬁuﬁ'b'-ﬁ *“-'F{f' j"rf,’.':?::"

a

ﬁ"

*‘-h o

I 2 dermy W

A

Iy Vs wbiad by -

b

Lo By
7i%

A1,

) &
-+

s off o

&

s AR S WEE il s S
Li""'SJH d'&):c}'h‘ djl .isl—hﬁ-’d: hJL_I}J GIAJL-.-.A

ol 8325 Ol J> 4 (3890



o Jolslasus @

Soeds

.J‘}:\Swsc}ﬁﬁhwwjéswblf)‘yi&a}ﬁ.\»}q-ﬁf)‘ﬂé‘;é}))

Ll gl Lo a4 als or S5 L e SO 4 5L Sl
4 L I RL) Sl @ Sead Coanl 2l Ghr 4 4 il e
Ol 1003 Ao [y 5 b 3 g [0 (56131 ] ool et 53 2
-4:‘5‘.’6['“).)".‘1)2"")&b)")‘”’)‘”)xﬁ@u‘%

lol e s e a5 DS g

SV asl 5eal jdin WS las SLe oS syl ol a4 (Ko 10
3 g I3l ol 2l 2 9al (sl el 20l b 38 S ST Ll s
.m.;f,lébdbvlu
éfw.)&.@.ﬁr‘w‘)fbyuﬁt)‘&d}j“)wdﬁw‘wﬁ‘)w
B oy Py aen .rlosb o0 Py Jle i Js el ooy
gl 2505 Ao SIS a5 450 (sl el 2ol

Tasls oo sode STy 5 ax ass L;Usj)jjd\: w oldel b s S
388 i o) slasde 85055 (oS o Lajg, OF [ s 4
"ﬁﬁ‘)d}\)‘&‘dﬁf)}f&g&ﬂmcb;da
laesldS s L8 1y LT Ses Suass slgig

Lpde

e

-

fPly e

e

-

:Jbl;’)f'l”




ﬁ@&&ibm&fww !%Ld)jbfW‘ﬁb IaT
oﬁL?(,.aLM.l:Mj\d@d\ﬁ -(’"’d‘ culs dﬁwaféijuu\a
L3 g ST s adien s Sl 51 L3 p3la s
el s sl 6 Ll g3 25 (BLs plne 5 [Slasass -]
el 2L, ﬂ\;j\&f&t&&&&\x%w}\ﬁéﬁ ol
S il ok, 08 |y Al by &l uys bes WS S
idlas Coda dagis 530 b kS S 1y 5505 i Lol g ol
Lo ol s el SIS L 2ol $ ol 5s ol ax 8,L 53 Y-
b ol Slas olilsz Bl IS &S O pukige SO Anbe b e
?w‘c.l.:.q.@.i)

)‘ I Ou\JJ}"—’ ;;AQJL;L;?-‘_;JJ JW‘S:’SW‘ LJ:" 0.:4:».*3“5
.CM‘O-&}‘)&Q})‘@LQQJ{)K;S\»

o Jilslasue o <————

e

!wblerJ.va

:Ja.LA

3

:@bL-’J\"Lu

b Sl e K sl o o il s (s iy 487557 S8 oS 8L odas
LS e

?L;ﬁvﬁj;;udllmuk,bé:)&@vﬁc\):\.u«HfJ,S\;daLwi
slabsle s r.h).b; Oldaatllas aiw s slajbli s P
S

5,05 LA)')ATUQ\: Sl sloduls ax ¢ P50 o2 pesls

Il w3 ol S Lol 1 e o 35 (L ol 23l don U5 (51
S sl S5 s00 50 ler pl s 30 Slend B e 511 idos

.bﬁj kS/)JJ O\Mp)&fo.\;{"‘)é &:A.w\ug-u

O

:L;‘bLfJVJM



o Jolslasus @

sl slasse 5,515k

(sl Jl Ll ) Pl & op o ity (3 53 (b Sl sl ity

jdﬂgcf‘éf ‘QTJ‘JJQJJ,B”JP‘SJ)‘J Jj’.'}g"sjjb&x‘ng"u’.{ Y
?MQJ,\:J&LSJKJA

g8 Jeol 9ol e SO S S o5k edy 5o sl L b e Y

Y 0

Vo

St (s 53 LTSl olEm o S s oot 308 93 & oy dlis 33,3 @

AL
@ G e 30 33 2 S Aloe ¥ X ¥ Jodx SC s osb A6 Y slael LY

Jsdr JB- gladls 55 6H5b 1H 10 5 VWl ) AV ad Py sl Ol g s (1.0
Sz il gl o & e e 5o 55 2 45015 )13 )

A
|y
AR
Y o

3Ae 53 84S sls 513 F X F sl ST s sk 1) V2B Y slael Ol g s LT (o
?mgdj\r.aqwgw




—— 0 ) e ¢ ——

DIl Fo a4 Cnd &S s g |y Yo 31 S S sle] e (L8
FU2L Jsl VYY) & s &7 2505 3525 VY)Y 31 5SS s i (<
1S 3503 34y b sde L Ll 0l 03ls p Al (Jl (g3ue LY
Sl Jsl p & od 5 5SS p 3l (A
S Uyl o e 5 5SS T3l (o
Sl Jsl pT & e 5 5SS p" ) d
Sl Jsl p o ol 5 5SS PP 51 G

.ﬁ\u;y,,@gﬁ4,|JMJ,\VM¢,,.,;4§@\¢;\LE_;‘J:,;Jg.:,a A

Y ¥

\o A

IS a1y ks sl oy ol 6 oMol slapalS 1SS a s (Al

'J:d‘?r_: b o..o\.a"‘w}y Q)L."QU"‘";"" .A,fJ—,a)

Yoo 4 ye Ye °y

DYe g YPIYYe A ge \¥
8

\ye \oe

Al Gl (g3de 5 slaakais 31 SCoa (gl o 4SO 5B war 5L (o




o Jolslasus @

FF slael ) ;i.j(s\JS el 0 oy @ 3 i Gl ) 5300 Jlased 4

Uil @yl LIS ad \FA 5 ¥5 X 0 44 x VYo

Q)
O/\O
30 Jd9
/\ /\
O O O O

Jol glrsus RoeY

s e w ‘QTB.JJ)L«.J;:JA:@JA (ool «d)\TﬁJEJ» S ode S
A ) el Ol Ty sie S5 10 5de Jlas sl il sl paey Sl 30
Ial T 1Y sde s $1Js) ney o 05 ¥ o) Slaodiyland 31 odiylas 5
s Jgl @B Cod £ 5 Y Slrodipled 1) ez
Sl Jb e 53 6 s s 1y T dlo 1y Voo 5l 5SS Il Loy slasl (il
S D Kb B Voo Sl S8 S
AL il TF° & o 45 3503 355 Il a5 035 55 30 i (&
sl Jol Ty soie W15 e oJl L se 55 0 ol T (2
de O & G ‘d}‘i‘:’ﬁ:’ o3y o slel S sl |y ol 5SS (o

sl Jsl

RN d.’b—d&fdﬂ@ﬁ sde o 3 Veoo 3l 58S sluel JULE s (o




—— 0 ) e ¢ ——

S s cela 3ol U 1y JU slale 5 S CaiST1 o5 Jsde 056 (LY

YL v [Ye [V Cln+)

YO AY [\ XYY Yy Yy [n+Y

Ve w|ve[w | valfo| [On+r

WYY | YY) [ Fe | YA | OA (In+¥

VLYY YA YA P WY (In+o

VLYY Yo [ oA | Y[ AY | |Cdn+2f

645& LP)‘L\:J .J:v‘obb asls) |, Jjbw‘éug}*wj U:)’a..«.l:\.fupﬁ (u

s ol Y4 ) o T 352 Al Jsd 5 om d5le ( abs (308 S
Jls sl ol Jyl g3de Y + ) eliﬂ‘:},i},a&» Jsd> s me\j
el = VY Sl el s 058 Al U 53 m = XY

Ym+\Y=YxYY+)\ =Y,
Sl g B Jsda pom = £ Ll e Jsl gode Y0 S
‘(.::)|:m=5’

Ym+\=Yxs+)=\¥
.%;sugujT,if;m@Js\»@jbugéu» ROW NP TIRY Uy

ol (LS pes pll Jodar 53 &5 1) 00 5 SSG S ab sl den (2
S)ls sy pdile sl g3de o < $¥) &S n b sde a6l das QLIS (1LY
m<p<¥nsS
oot b Vb s Jo (6103 S el g ot 1) ) gde 68 elS
el SIS sl
Y,0, 0,V Y, TY, FY AT, V2Y, FY, 27

QCM.»‘ Cowyd MK L;LF.)\ b.g-



o Jolslasus @

<P < Y0 sl 3 p sl Sl ke 1S = n >\ 81 a3, @
DS Jlylly s =W (www.webmath.in & as>l s b
as LSS ) st ) b Sliel 51 Jod LY
s i S o3 0 S S 3 S |y gl alsl O o s g 55 0

NS eSS ) bg.é.jsjj/gjjbxmbguggw@gﬁﬁ .

o s (Sl &
sloel oy o871y sy Jle () ..x,;fts,\f(u;,wj\mg\,g_@,ﬁ .
0, V0,10, Y0, Y0, ¥, V0, Yo, ¥0,0°,00,%¢,...
el 0 sy cenl odal
Coshx Yo sue $343 o ,alb th-&ﬁb)r‘-*{)} Yo sde (Al
S ot B Y 5V slacis ) 5o kb a8 U5 Jle sde 2y (2
58 0l V) i) 53 Jab o8 5,5 Iy V) sy 53 3 an DlS e UT (2

okls all VU slacis; po oS aulo 1y oShe sde sl sy e s (o
Sls (S sl slael ol LT Ll

Pl 55 5L sl (512 SV 5 TEY CYA4 ATY OV FF NG Q) slasl 5SS a (2
i e b )

L;".MJJUL::UJM)J 3)[.3).) CM»‘ Yoo )‘Jlgg-;j J).A ‘5->v\-° av.:;‘.)da ()
AS Con oy ale

(ogi g0 b VY sy 5l 8 slacas, 51 SO LY s, hs ase

nsde 035 Jl S Sl \ﬁ-‘\f.!.:a.scﬁéjs (B S (9) Coond wax 5L L0
r:«gw‘)f b \/ﬁ)‘;&g—;d)‘ )\.LC«‘J.’ n’-"‘&ﬁ*‘ﬁf*”-’ CM»‘&K




—— 0 ) e ¢ ——

4..>;L3j‘ .w‘ob;uwab Ta°°‘}‘;&.§>’-)§dj|éb&‘ cdb}&))b}k:@w N

Sl on)y 1) pyslael 53
® \V\Y ® YYY)\ ® \4094 ® \F0)
0 Ly (b sl OF shiel den 87 ol slagd, b soe s SUI &> 055t LY
Aol 1y CS e sde ol ) ode 63 el
FA PP, PPFY, PP, FYFYYY, Frvyeyy, ...
3hgls > slagls ol dle il 5 s YU (651 )3 CS e e sl o23L (gl
www.webmath.ir 4 oL, ‘sujlp\(ajs L ‘ﬁﬁuTLS‘ﬁ S el (oL Lgl.a)\}.’e\p;

ol

P ol

S 3 5 05 sl S

FN | FY | FY | FY | Fo | Fs | FY | FA| FA |\

AT IR AT R CAN RGN BRGTY NRA )
N EN N RN RN

€<

e b 2 S B S 0 bl 4 xSl S B sla S 3 Ve sue
Sde SGFA 3 Vo b ol g anb (6ode FAL F\ s S 55 Vo O b Jool>
e O 2l s b

Ol e b 248 G 4 B oS 0 b sl 4 o Ol s Sla S 50 1 0 055
sl \‘aas\S.LJda Cwdd F\o,wfyagf,é‘_}.\abﬁdazbz.xp

e ek 2 S5 4 B S e Cpb nly @ xSl i e ST 50 1) Y00 J-
sl 00V &S Ul s sty FF S 55 YOO i Jool 1 ks e 0

A3 op) 03 b ol b 31l 5l s (oons aelsl &) o anas |5 5001 S
S g3ds sl o Lph o -l Lol aen L 5 4 oS L gl lael (Vo s glaol g




— 0 ol e ¢ ——

.;ﬁ@%bdl,&;);:.l& W%;ug\y@gw\ \°‘J~i.us\j>’-4:.5-h~ Vo slagl s )l
:J&M)Mio\jﬁs\gﬁw\ Vol i dal g3 ws-lus Vo slaglys 5l &S (goue RyE
5 halid Olge 4 VoV Cade il g elwy 5 Cannsd Olse 4 Vo8 3 gd e wlu dlis s

Lt g el Vo sde gl S Ak S Snesa 5 348 (paadis

0, Y00, 0°V, VIAY, ¥FA, Vo4 Y, YOTA, YOV, Foo £, 1o\ F, VFAOY, FFo ¥y, VYo vy, Yo ¥fa \fro, Yoo ao vo,
YYVO, YOYO, 0410, #09), YOYYA, £oAY, VFA5, YYAYY, YYFEY, YA YA, YATYIAY, VAT ¥), FYQ¥Yq, YeoYeoo),
YSOAYY, YAQA o, Yoo, oo ¥40°, \ V02, YFA0°, YYYYD, #YOYQ, YFAYYD, YAYYD, YVOe°, \Ya°, \40°, Yod-,
0oYe, VAT, \YAAY, Yo VOA, YYASA, YAYAY, FEYYA, £24YY, N\ 05, YEYYSY, YEACAY, ADAAOA, Yoo foo ¥
YoYFEO), FYYTYAA, V1o Yo 1), YAYFYey, Yo¥Fae Yoo, Yo o0 Noo Yao YYD, VYYD, \YFYD, YAOVO,
Y400, YEAAD, AOFAY, 1494YY, YA aY, \AYQYA, Yo s\ Y, ¥Yhe o8, Yo 100V F, YYPAYSS, YYAYOYY, OOAYOVY,
VYo Yo Y, YYOOAY, YE\FYo, \FAee FY Yoo 2¥YRC, 100 V00, YR YO, YOYAYD, AYOAYA, YAYFAYA, OVYYO,
YOYQ°, YA o, \Y0°, £Y0, FAVO, £FYTYO, YFYAYD, \FFYYQ, YAYTVO, FYAYIO, 444570, V1V \FAYA, YO44°0),

Yo YANAZ, YAV YY, A0AYARF, AFA0° YA, \TYARNAY, Yo YAAVOA, Y11 o YAYA, YYAYYA ), \#ATTAN#4, FFAYFYOY,
FAFIVIo, YVAYe o, AYA e o AYEO0°, Y4040, YOAYA0, ¥,V o Y0, Ve YYOYYD, Y000 o Y0, #2¥0AY0, ¥4 ¥Vhe,
YY0o o, \YYO2 o, \YYVOe, YAAYQC, #YYYQ°, #A YR, \OAANYQ, YV 0FYR, AAYIYO, FAYAC, YYVA°, YAYD., \\TYhe,
\YFYO°, YAQYDe, YYA00°, YFARR, ADFAT >, 1444YYo, YYYYVOA, 0VAAY oY, YoorraY, YYAAY YA, V114040 Y,
VTN NOF, YEYACYSY, ZNOYVON S, #Y Yo OAOA, Y YOV FYe o ¥, FYAZYEYYA, FETATYY VA, YAAYADY Y, VAZYYYAAQY,
FAF14oAAY, YFOOAA e, Y SYo o \Fqooo S¥Yooo S¥FDo0 Qo \Doo, YR YD, YATAYD, AYOAYD, VAY#AY 0",
VAYFOAYD, YOTYTVO, Ve 04ACAYR, YAV YYYYO, V45700, \TVOe o, AYQo 2, AV0°°, YYVDe o, YATDe 2, 0400 e,
FOAY o0, NOYYAe o, AVIYFF o, YAAALYo, FYOOOVS, Yo ¥y e ¥, FYVYVAY, 4047F45, YYFAVAYY, YYFYoT\Y,
OYYACYYA, AYFNO0 Y, \YFFVIVS, YaeYaYe o ¥ SYVYOYSVS, PATYSYEYA, V0AFF VoYY, YYYATTAVIA,
FYEYFOFToq, AYATYAYEYY, Yo FAQANAYYA, QYFF o e AVY, YA\ FFA o, YEOAYYe o, YA e oo \Toooo Fqoooo,
¥aheeo, VA0 e, YFA0e o, YYYYDo o, FYAYO o, Y FAYYD o, Y FAVYYAo, YYAYAYA, AVOYYYA, AYYROSYO,
VAVAZYAYO, FYAYAC YO, VYAADANYO, AYVAYD., OYAYYOe, BAAAYD., \YYFYYDe, \OYYFYOe, YOVAOYO.,
YAAYOO0°, AFe ¥Ya0e, Ve ¥FYFYYe YEVAN\FYe, YZA00AYIA, FYAQY YFY, YYAAYYYYY, OA°QAAC oA,
YYOTYQYOY, \WEAOYAAYS, YAAYYY Yo FF, YRR AVAYYS, YOYFA° AA YA, Y YOS YYAYYYY, FoaYAAYFAQA,

FIFAYAAATAS, 4Z040FTIATY, YYOTAA) o YAYE, 04VAYY CAAFY, FIAVS1Fo 1o, YAYFY o Voo, YoFFqoco, \frocoo,

O

\ooooo






oud,.lz&:;o

\

/‘9"'7

)J)Jﬁw;ﬂﬁbﬂb}: gs‘poJ("'L*‘ ‘o.\;;fw‘g JY)LJJJ &31‘0"‘3
-MO‘J:&PJJ)ULSJK;’JHM(L{;‘“Q;"
Lnaz 5 el 03 S oo (S5 0B 5345 03 5 Olodans b 51l ails S
oS sb y dpdr e b Lo s S el b | s > cpl el 03 S
S 02 Sl o 5 2 3L e e o 8 3l JS e oS 10 ol
foceils r.l.:«pwwe;uolf:&f
M oS p il ol i3 ol age SIS e LT e slinel 503 s
0355 ) poldy Syl & Ol b g 51 2ol JUaS) oDl Glicaiils
lalseolel Tulg sl sl 5 Conys Leatils ilokas .ol
Q\J;«.;’;S\;AejJ;:.’efbQbﬁf)kg\xhﬁ\;&ugtfﬁx;ﬁ@}}
ledosls Jogos byl S
(ol s o Wlodil 30 ol s anlllan ol JABenl oS Lot 1ol ohas
Cllesls rl}u‘ w\.ﬂsﬂf ax> g Llos o L;-.&\?;J\ A= g\;-.py\ 9 Lo u.s‘
oo o2 5L e b sl b
Wl o 503 abls ey oS o Lol 5 5 i o) Vo 200 e

MWOJL‘})WC)@Q‘UQAJHQ;LAJJJA&;

S ol slaslumsl du s fen 55 S350l 030 [eeledS od L] 1 Ks V'Lu

55 4l aen o i 5l Slhss SHETAS ol o3 g o (Sop b i ( lig 53 b ol

A Lyl




oudl‘adgi-o

e ol 555 oS ol a3 8 enas 4 1y S om0 0515 sl 200 )
G e e &5 @2 2IE 6 e e S s | RIS
uﬁéﬁﬁf;um:{,; lodd CaiS o3 0 Y= U ax ) :45(.:.3
!?V:KJU. [45B L] el 1) Sl ool odial 5 15 05 o

0l o IS s bl |y eShes ool il L ls b adl 2ol oles
S Gl 5y 90 ol 53 5 Lo

Sl odile B Lo LS 50y (sl oge sor Lot s 4 Tadly 2 %0 oo
!?r)‘xﬁﬁ-C)\ﬁ\Lqu-@A)'\ 3 e o ol &S e AiS 0 S

Q%\w) \((rLA‘ <3 OA‘J'JLA‘)) YL’-UcJ:'\o);JJLw dL@M“\J&M :"b‘fjrlm

M&)Ké&&\j&j)w:&\mb&ﬁ&duf“‘TJJb :d'b‘i)r'l'u
kﬁ))&)lf&\f&))&%‘ﬁj‘ by.):’.)a-jg_‘:o&&dféﬁ
el &l sl
Lol 50 b O 72 S 15 51 K8 8 k5 i Sty Il i (et
J&Jﬁ odogd 9 ob‘_}»b\ uﬁ‘ LSLA&:K O LS‘J-’ .1.3.3)3 «<hy QW\
fl;,«f)l.w‘Wéjgdzgg}))QTgMj‘uiﬁdbOOOJ)J}

sl 03 33 031 1,1 plie Lo 35 (6,8 3187 2,y o3l elal

B] J,L: L ‘_;\M‘) LY rl./ﬂ o ‘5; ej,su:-wr.ﬁ CL’. )\)La ¢L§\)JJ\M QbL:?- LQL@-M‘ BE) éb A
Slodos |y Syl 31l oS ol 0814




o b dou- o
.:;@uijfhlé«ﬁ:rh,a» 055

5k s e 013 (S0 8t Lo (5l Sl ol 2l SO 2 s
Sl c)y?ud‘ﬁ‘\.&@)b J::jiv
O3 U Lo pltatils (2 428 ST oS 028 S5 [ s s U]

L odragd g0 |y JLil s Lod g uilidy bl & oliwls 0G4 3

”_) ui'u\bd.su

o oslosl Lais 8 a8 5, b bl s (elal 5 03136l S WSe obs ¢l

S 4| s (www.webmath.ir

ol Baio b SO L 5 S e Ol | adais 53 Jsl i it i SO (5 e 2
S .w@yj&@jgw“)wjbc}éﬂjéﬁ .M@yjr.a@bdajjj;
38O O o) o oS ol _alisan Elin 31 shie sl a3 53l |y Elie 5l oS

DS ol ey dady



https://tahsilbama.com/

.udlédd:;.

S Same B ey S el g5b s )
S 0k adon &S S (3L & S Uil L& (I
plil plazts als o G e ol ) (0> F) B n b1y 3L S 5 (o
@\A?’Lég-é‘fQﬁbcxfk‘ﬁd%wd)‘ﬁﬁunﬁd‘f AaAS
Qﬁbo&fwx|j3@(ajéju

F E

A B
Slaaks b s S5 jaie alscta dpilo ol slapks b ake albcin S Y
DL S s s e n kS o L f
Moz 2l Glaaha b paie (b i G o) Sl ) 25 JS5 0456 ()
3,5 O S ,e odd al aie Ao n  pbanax gl LS

BB Jﬁ‘ﬁdu&égﬂo&&_n&&ud\ﬁéﬁb u:'j) (u
S g (LI o, S e



o b dou- o

Sl S 53 Sl s e LT LAl ¥ 585 5358 oo n A8 55 .0
Cans B ol Glapho b mite Alon S ol

Gl Slps dhd L b G Olbes oaas 5l &S amio 3 b S84 Y

Stz o) S5 aw (Jle (51 i S e Glaldin (i s e el S0
Lo (glol-2¥)

T  om e

Ao (Gl _F) globda o) ISKE aw Js

me b "

£5515 05 35,0 Laggleoli ¥ 51 SoplaS (o
£5515 (5 poms Lasliil 151 S8 (2
el G5 SO e S 8L oS 1S5 e A
LS sy s S S S L ST ol _f den ()
T,1s O, 58 () Cand aglals-_g ) &.xuf (<
Tl L ) see () Cad Slaglasls- 8 ) ;§3€|J§ @
sl 5 S &S Aol |y 0395 eyl slasde a9
13 U 550 S a & dls JSE 93 A8 58 e

ALl

S Con (D a3 o sla gy sl 850, (@




o b dou- o
R=[T]s@ =] P =|7]cbob bt (mihs oS S 1)
S 53 1 5 sl gees 5 S )
.[_Y\c]j [j;]éuilaja)\c&)fbwwu)w A
.[?]M@MM@L;LA@JL;QRJJ YAt Olyes : B
[:]_} I:\\D]Lgué.]a.ﬁj\o.\b.:\fh}‘\gw‘. Q)u:: :C
Sl ) 4 Sl Sa 1) sl esls Glay s ) slacend 51K o s
5 oo Ol Cond 2 53 odel ozt sla IS5 LT LS| > PQR s
) A-B-C <) B->C—A

Loy F 3 €D o i 15 el 5 3l 0055 5 05185 0bss b b (2
) YLs J?-\}j.) b PQR&LJ&'&D—»ﬁ—)féf&)}LM

S 5 e S 4 S S S 0l ) g St el 1) ) e IS N Y

PO O

doled 9 (5515

J:SW‘)WJA)JOMM‘?LLL‘ﬂ)JQ@b}:Lg A

$1 s JoSo BFE 3 DEF & Gt AB aso3l 55, o F diils alais iz (21

S0 35 5l DEG 5 BGE & Comd AB o)l 55, (G dibs abaits Xy (o



\)
R
E

.Jﬁ%ﬁjﬂ&&njbblﬁ&mjbé)bjé .

obu,.le.x::;o

Cdsy JSS s LY
Sl YO ol Lol ol (i

QC«A‘ \\On):\f Lﬂsd.fjb' €|J‘§ (s.)

basly 5o OF T el s3lpm S0 shasly w53 b ausly G w53 Sh

P g ol glaad o Llews o)l san o) ayslS s edd el g sbae,le .

(('J:’J:"J:’ V.h

s S b sl e

j&fda}‘)fngybjbdb;\
Sosbe il ody By 5 Ay slaasl
J‘“LS).‘)” E\‘j g\ aKSTcA\\ = é\

éﬁ‘)fr}é\d)bﬂb)bdbf\

8l o 1y By 5 Ay slaasly 5 &S

~

Ay =By

P

]

5/

Ny

£y

Er ZY
d/ d/
, \Y‘a:+ N4 , /
\ \ \ Y:r+\7
Y(x —Y)
A \ A /Ax—\"’




obd.\.aw?o

W b & STl go bylas plaS (S 55 .8
— Cc=FN s f=5Na=19° (A

=Y sb= Y d =9 (o
b=¥sf=0F =Y (¢

Ly c
S ol JSS aar sL LY
A PQ || AB (I
AC || RQ (<
P @
y AS PS||CB (¢

D 5 Abasly roea Kl oS B 3 A glaasly (ABCD allsler 5 A
A=C5AB| DCAD | BC 48 <ol .5l LoSs

20 = [°]‘E_ [0]‘D_ [a]‘c— [a]‘B— [O]U‘l— [a],ﬂ A
sl Cewsas 1y 5 esle Hlaae ol KT P = [‘]
OAP + OBP + OCP + ODP + OEP
S ol ol sl IS s e Sl glaks 6y 55l 5 SG Lo
Slaesls b FP Dbk 5 e ‘-{J;Jsdw))g sl 0l 03 (Sl 2

Dy o Sl Slads) e b0 s



obd,.leu;i-o

() K ele T 81NN @ Glagsl (bl (A8 19 SG sy )

.
’

s

(Y S8 i B asly s 55 1 ol ol

" s

Sa g s AT S5 53 oS lasly ST (v JSK) NS JORER] L O s

S J.Jj.?: x O@T ‘J..&L, a5 Yo

faaf.)&\a:éjfjjsr.a&b S by aggud.\éytw‘ﬁ\‘_g)wwy AY
Ly ol s i laes el S35 p 35 e £S5 SO L Ul i W

..J.f)ij.Mg b‘gawj




o b dou- o
L&WJL@?"

§3,05 oo (e Clie 10

Saal adls ) ) poen g S 350 sﬁ}@ﬁ;\ﬁ;&u,%&fg (.Y
Sasb adls O, ) goee lgr 45 31 >ﬁj@ﬁ;\ﬁ;‘;&:g (o

Bl 350 o O (5la S oS ity e (530 31 b mksler S Y
JJQ}Q;V-AJ)W)LG%

52l b OF b lad 8 i s e 3l b 4 Ald)ler SO il LT L0
?mtf;,w‘,.aﬁ

w"ﬁ‘ﬁ&'&wﬁ‘s%}? Jk CMY\&}!%}\R@@L&)LQ& .5
AL

Jlo 4l &5l 53 5 00 500 Slajlad 5 pln s i 55 b Lol SO LY
AL e 45 A

A Js ol dsly iz 53 5 (Ssles 1d 93 (Silge e 5o b Ald)ler S A
W] C‘)Lb‘)!\éj\):ﬁ S

ax syl ol G ey gmes Sl .xawﬁﬁjﬁy&l.é)%&); 4

EISYIG g O (A3l &l 5L pee ¢SV SO S48 a8 ol Yo




ouu.Lé:.x:i-o

B 5 M slaasl;

Elie SO el 4o \Aowféu@j\jthfqb ol sl il Y
Ov\.«.i'r.ﬁﬂ‘) Cﬂ)‘ t'w)“\gbwijw J;V.w) b OTCUL?)‘) C.«?-LwLSJJ«K

.:jbljiblfjw\iftw)\tsgéb Sy
SN |

k&jw\gomr»)t—w‘)‘ébéj‘)}f‘)Wﬁ}&i)ﬁ})‘&&ﬁw

.)jbb

S Eon 5350 gy seed 83050

gda ol is3la Jomoly
A A
Y/A\NY
Y
\
B C B C
Ay = B A+ B =0Cy L
R R R =C\+ A+ B=\A
A =C = A+ B+C =\A Cy + Cy = \A
A\\-l-zzl\r-i-gr—\/\

J.:.SCM\ b L@.:T¢L§A\ ) sy .J.S)‘b b‘ﬁ‘ YL: &o‘)jbjﬂs




° Lﬁualacdu:- °
ABCDE (ks kg 55 X

Sl 4> )5 Lx BE 5 AD b 95 o dgly (A
?w\%w@wd’wdﬁﬁ CE 5 AC kb 55 o isl) (o

E 5 D gbadais S| &S kil wils sl 4> E 5 D bl 5 ABC Sl ¥
slasly (O 5 AD ek, M,L.MK;TW\;*:L,, AD 5 BC S5y < s
b E s DC B Akl @) (5L (Sae sl 208 gline slao)lil b
(S a5 55 solazs

=yt z+wdS by K85 0

ABC &dis 53 SV sl amys VAo 31 o Cliosy 831051 ABCD _abs)lgzr 5 .
S s b 23 S sl S S sy o KT Bl gl BOD 5
)y BAC = CBD o) ACB = BCD
z) AB=BC 5) AB=CD
Eo,13 (L5) esl 15 &5l5 L Pold g 28T codoee alokr G LY
B s 1, Sus BC s AD S sl ABOD Caoes (aloslez 53 A
S o b F il 51, S0uSH OD 5 AB slaghs sliel

3315 il Sastss &sl3 55 ABOD oK1 E = F 8148 ol ()

Sl Jdir ABOD 3055 slaasly Jols o ST E = F = v

(<

N

il 1y ABOD Ssst55 el Jols 0150 U E # F

al




obu,.l.z&i-o

Lz oo dsly S Ll add b ) JSS il p RSVl e S 4

ol ax s

.J:UJTWJQ Iy ol &)6L"“‘:’jb C}o;u cﬁjdudmjb o

/N

Jﬁ&ﬁi@ (5\.&&;\5\.") CJA u:" Vr&‘f-@ .b)\.) bﬁ)dﬂjﬁ ()Vd’ufo O AN
A 5 bt e &S sbe oS s

Mb&hnguwilfu»ﬁ) ccﬁwijj%jmovw‘u}jw [ ]

K15 s, S @
L |y e ple3 2 @

Solo 5L e S e 4 58 ol 6l

L bk osb (oo oS Gudin 1) day dombs Al ol o VY

Pl 13 525 byt a2 oS il (Cigien Loyl €) St sl
Al Albiy 5 s e a s @
285 )l absdin ) e g 5 16,80 15 assy (e g3 s @
38 0l gy el b alistr plas @




obd.\.aw?o

X

Aol YU alonis ol woslime guoidie aw Blus (A

Sl a5 ki VL K3 1 slaasls Eoozee (<

odar 3 glal Cel¥ ol ) ¥ SO A dan IS (55 ) S 5 VY

Sla=bar K 5 Lo (s, JS3 5 ()
L1 el OF SaeS s sy 1y abisdir )
S asete 3,5 &)
A8 bl ok | sas) IS8 slaceY (@
Dy gy bk plad "y
b btz ol ¥ S L ki 0l e Ul (2
©,5 58

-&:«M‘Ob;(k.{:{)b‘)‘}) Oa:j) b




obu,.l.z&i-o

duw)jauajya\)brf‘)}un Mo)ng)wo-u&u% cﬁ_}&bﬁd.(.i Y
Sl b3l dls s Yo L3 Sl yes pa STl SIS ke
Sl b o g 51 G b plas Ol 50 minss L

i e Sl sl b ek Slaalin s el osz @)
o 2
Sl plir paie Alon SO I Glaasls ¢ sezee @
Ea)ls az)s VAo 3l io &gl Lo 2SS0 mie Ao n S @
fons feanly Lo s 0l 0 31500 LT ()
S e (5,500 bt Ll U (2
S ol el gl 1y Led LB B edd osls 513 S (www.webmath.ir s

DS Iy 565 @b} (www.webmath.ir & az>l s b LS JSeslu

233 i 4 i 51 0l 51 ey 3 el 350 52 1 32 (@)
fol OIS 3o o olseo L 0350 58 Ol 6l S50 b & Tptasls

S sl 1y 253 ol cwww. webmath.in 4 axrl e b




.lzbualfodda;.

S8

L3 b alotir ol b amins SO 0l o 00 a0, 50 5 55 albdar (golins
50,8513 oa s b bt ol S b (WTL cigen sl Ao
o S o (6,8 B8 05 sloul Ll o BSS

SL S o b (Sate B ma b (g8 S albkin 9 2 S

Lal s (phdasals SIS 58Dy 8 el

IS (5,8

SIS 58 (s, 8 a8 QT@ Ll MVA s oS den (5,8 88 S s J§|
iy S (s SS

beo\:\aov:\) d\ap‘bé».a LSJK@:K ij LsuLSJKJ:’KJ‘ (:‘S@A ‘J’{ (g_ﬂ.” A

SyAey:
% LA

fol s SS VL a5 K 51 SGplS™ (o




.LAJ,L;,J;.?.

ol ddaals 808 SG ) 6,888 (¢

P ) 3 e (Al SO S w83 5 3 Olbl e o ST LY
Qaﬁu@ej&f’jc‘a&@d& ?.&Abdnowbdﬂfwﬂf&fﬂwuﬂ)@
S e L SIS

ponphs el S g5 S i eSS 8l QS A ) b Y
"\:‘SL;'")J" \)Lg)lfd.zlfuf\ sttsg})g.ﬁ}




oudl‘adgi-o

(g S ) 3 53 Bl bl S 53 1y 0l a3 (65 o3S oo 55 LY
il g0l ctnsite plazi o slad olezs e slag ol bl 5T ol
L1355 ealy e S oy 06585 53 15 01 5 Aol o 3 085505 e
AL s SS s Wil albapls (8L S (A
(IS o 5 AL sl a5 (8L S (@
AL ldanks Js Lil g2 5SS &S (808 S (¢
bt & 5 ull eSS S 58S
N=Y b G olus Do Ao 1 G 1 (Saasl ¢ sazes 45 drs 0L (1.0
el Blin G gl fsazes ol
et OF J3-1s glaa sl o3100 izt Al ¢l sl 131 L | (o
fo 5 s
SIS Ol g plate Al _n b il 2351 58 ssae n ST (¢
35 s sSS doapls
35 4255 pdarphs OB A Ol 5 i Ay L1z G
SIS 0l LT o s it alisikir g s Jas o5 S 6 (o
35 eSS dhsapks
(-l Jsb @) odimie alodi (63105 b LTS ST ) 0 3 050 S1SG 8 55 .8
ARGy 8 0 S WS arg) = LS dbaals 6888 0l5 e
(255 03l LSy Jol (5 ¢ 5
e SN olie Al Al e sl (A
phte (2D FY 5 e Al i e Alden (@




oud,.lz&:;o

95 39 (.Lﬁwa @LA@ LSJ‘.L{} L: (999 Jg.l BE (Jy
o 45\)\ d«&‘éé& LS)KL;:’K &3 c‘_;\LéJL@-?; C}J
(NS PRI WS PP g 90 ol Ly el
(SIS 5SSy Sl e b Al L (<
il plbteds (615,2 K
35 eSS S Ulp e e A b aeas 0l A
VI3l o RS & ctgier Sl 53 Ol b Ol5e Aas L Tl 1 pleal
3,5 eSS S OIS ORI e o b s 0L G L
35 s SS S S OIS odoes ab2)ler A L das 0L 4
S S, 4 uigien o xld)lgr 50 Ol b OS5 dens 0L Lyl s plaaly
AL s Ol e 3L ol 5 Gl el s O Glaghs S cle albtin
25 o aSS GBS Ol Bl (sl 5 S3lsn @2 s3050 Ol Slapls S Alsin
35 s SS OB A Ul P ke Aldyler A L doas 0L e
25 s SS S 015 0T b o8 i e s by G Y
YOl 8 4 5SS (A OTL Ol g0 4 pdoes o by 51 (ST VY

s by Ko o il il ol s Bl s 51 S e 35
35 s SS (88 0T L ol o il adls ool ax

.JJ\oJJ..:‘_sﬁ )Kﬂa J‘Jf\ Q‘MJ«A) Olless 45‘_5.2[5 P rb\




.udlédd:;.

b ooes b mhdoms b g 5SS a8 a18 5l €500 SO LSl (655
S srbdpey Ol s 0335 505 55 Ll ol RIS CRVANS|WISTIPL S W
G, ) (6 paites ol yad 4387 g2 5SS (S T L Ol 5o 45 o

ol ool doms by s 035k cpl CalS

A I ] , I
€, q e q d
E E y C
¢ a C E c
a c - a
A b B A b B A b B
v dod s S d=Ya="Ye Ya=Yc=d=¢, A=13° a=c=e, b=Ya
NS asS B= B = B~ Yoxf, C ~saxy [E =4, A=10",B =5
YA+ D = 5o D ~ \Yy55, B ~ \\ossA C=1\Y0, D=\
T & m| 7 N
& e d ° d
. D E
o3k cpl e a . ) ol . c
A
Nt ¢ g
CC A b B A b B
A b B Ya+c=d=c¢ Ya=d=cte
a=b=cte A= YB+C=v" | 44" vB+O :
A=, B+ E = - - A=1, YB+C =15
J Jl ol b B4y =y’ C 4 B = A" C+ B =
ARVAR o MJAJ)L@;;ﬂ D
.:ﬁnﬁw
s So A
ave =+ . L0 A b B A b B
A ass b=c=d=e b=c=d=e¢e b=c=d=ce
B+YE=YC+D =Y |YB+C =D+ YE =15 |YA4+C =D +YE = v5¢
7]
VagA 4 S
Lwd 7,
v+ &
A ass

Eo)15 51,8 0l onls dnws 03 5L 3l s r‘-SJ) gb{d‘ﬂ?é‘))u&kb@ ()



obu,.l.z&i-o

5,05 1,3 0l oy dwws 0333 5 s r\.xf).s Sbae (@

Sl sl LIS 5 S 1) (say s o L oS Olen Lo UT o3y @
Jls o 4z WS 038 dal g wlsl) 5o

28 s SS SIS Ol OTL &8 sy Jle pmie by S

FIVIssloie Ald it 4 AL Y51 585 5 ank s3d8 ST 0

Y Ysb sl sl O slaasly s 5 25 Ol (s pa5) sl 55 &

iy S

Cowsty |y ab gy o N gb 2l glaansly 31K 651060 olST e = v 81 (I
S ey 1 (ALS S o 5 ]

S5 25 i b Olse Vb et g5 NG ST L Ly (@

05 475 SS phoapls

& Ol ol il Vb 28 S Lo on = v ST s ol (¢
35 eSS phbaals IS n5 )

AY

A0

.JJ\oJJ..:‘_sﬁ )Kﬂ; gs"):" Q‘MJ«A) Olless 45@:5 P rb\




.udlédd:;.

phonpls SIS G ol Vb 2 gl S a l U G
Gl 81,1 b i 50 4 < g sSS

o b g b Lgs o 58 il Y olens S essdhe VA Jlu s NP
S s SG sl Lapls sl 23S SO 68 LSS Ol 5 s s

A;L;éjsumb@JMQT‘)J;Lg‘)\Jfrbﬁ)C))}s&‘bbu.)ou
A b B

~

a=d, A+ B+C =y :Jslbws sn S5 @
.c=e, a=d, A+ B+D=ryse :p;i\:ws‘_gujjw °
.e=f,c=d,azb,zzl\:é’:@:\\‘o":ryi\:.»s&ujjw °
S ey JBe Ol ey JSE N ds a1 (A
fewlaaiws &3(\45 ;J;-‘..E:..AWJM; (<
fombaains 51 SGplaS s 52 SY5b 2l @

LM:M:)'\Q(\JSLSJ‘SGSL{&}) G2 S 93 SIS a5 S Jasie (o
?J.A.SL;A OLis b

J:JL:J | aJwL:} YL: J.(..Z).s "y ‘) 6\4&«:) LSJKJLK J::’,i) .

Karl Reinhardt




oud,.lz&:;o

n> g Ol sla Al n b (g5 85

s s gn > £ 6l 5,8 ol (633 VATV Jle > ol IS
38 s SS 682S OTL Ol a8 5505 5 42

35 5SS S S OTL Ol o8 o Sl jade ks 23 S5 LY
el mie Ak & Sl el L S W 655 658,308 i Ol A

P b Sl gy S °>@‘bﬁgo\ﬁ@w?|ﬁ s 0

?\ﬂ o) oS L

G5 mie ks 1S 3 eslimad L VS s wiola (g3%s 1AYE Ul 53 V4

Sl @ode axmn > S a1y o) eSS

Heinz Voderberg '




Page 4 of 22 5. SATHER-WAGSTAFF. T. SHARIF AND D. WHITE

is additive and Jfgturmj} [ll._]{'tll\'{“ coresolutions are always I-proper.
1 i wI=A If N :.h an ul:qn-t in A that

solution N —= I. then there exists a

e next lemmata are standard or have standard proofs; for Lemma 1.6 see the proof of
[8. Theorem 2.3]. for Lemnma 1.7 see the proof of [3, Proposition 2.1], for Lemma 1.8 repeatedly
apply Definition 1.1, and for the *horseshoe lemma’, Lemma 1.9, see [9, proof of Lemma 8.2.1].

LEMMA 1.6, Let 0 = A; — Az — Az — 0 be an exact sequence in A,

(a) IfFAx LW, then Ay, L Wilfandonlyif A L W. IfA; L Wand A; L W. then A3 L W
if and only if the given sequence is Hom_y(—. W) exact.

(b) IFV L Ay, then VL A ifand only if VL As. IfV L Az and V L Ay, then V L A, if
and ouly if the given sequence is Hom (V. =) exact.

LEMMA 1.7. IFX LY. then X L resy and cores ¥ L Y.

Lemya 1.8. If W is an injective cogenerator for X', then every object X in X' admits a
proper W-coresolution, and so X' € cores W. If V is a projective generator for ¥, then every
object Y in Y admits a proper Veresolution, and =0 YV € res V.

LEmMa 1.9, Let 0= A" = A = A" = 0 be an exact sequence in A,

(a) Assume that A" and A" admit proper A-resolutions X' =+ A’ and X" = A", If the
given sequence is Hom (X', —)-exact. then A is in res X' with proper X-resolution X = A
such that there exists a commutative diagram

(e
r 0 bl e
0 - X' 1] __xl X }t" gt oA

] 4

)] o =/ = A" = (]

in which the top row is degreewise split exact and

- g’ f
A = [ o] |
“n ( (1T )
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