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lo oloj o Jladl ol Ginde <

bl o 25 Wyeo @ Bdes GuudSSl OLj D e 9 Cude b Gilex LSl
o = Jelb + ,0a0 /(t0 be) J=b + Jg=io
e = Jeld + 530 /(o be) J=8 + not + Jg=bo
low = to be Jlesl + Jelb + Jombo?

GBS S lw ju5 Jedz 5o 39 03,0 ,5 4y Jelbd b cuwlicio 10 be Jle8l B ol 05V 3,135 5929 Glol J=8 aS Mo 5>
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| I'm
He He's
She Is She'’s

It It's
We We're
You Are You're

They're

=

=0

@D
<

I'm not

| am not
He's not LHe isn't

He
She is not She’s LShe isn't
It It's Lltisn't
We We're LWe aren't
You are not You're LYou aren't
They They’re LThey aren't
Slgw
Am 1? Am [?
he? Is he?
Is She? Is she?
1t? Is it?
we? Are we?
Are You? Are You?
they? Are they?
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(q Vs AU
oo pandi JolbS g (5wl 03lw aiuw> aw ay aS Present b Jl> gloy *
351> 6,Lil 0,059, (51,5 @ aS dguie Oy (2,5 Veaso ¢)loj ¢l 5> ((Simple Present) eslw Jl>
E999 J> 10 Jb ploj 3 aS 3yl LiBLasl a o)Ll (5l meiuml Jl> :(Present Continuous/Progressive) (sl oiwl Jl>
ol 635 el JolS 5gb @y g Cawl
L 251> aols] e jeid g 6auh Eg b adiS 5 aS dguine 63wl o, S @y 0,Lil (5l :(Present Perfect) Jols Jl>
wanl 3L lizos LT zulis g Wl Lol x5l oad plos aS Luls)ls
Sgiine Eamdi JolS g (g,)hetwl 03lw aiwd aw a1 55 Gloj ¢l a5 p;15,me aiddS Gloj 4 asldl ;> *
Ll 030y QLG @ g 03 plzul JolS jeb s Jlo gloj 1> aS 5,15 Vs Glac 5 i(Simple past) oslw aisiS
ol Gl 631 plzsl Jlo 5 @S > aS soase i |y Llec ((Past Continuous/Progressive) (sl yoiwl aidiS
bl adly aslsl ju ;505 Jes SO E68g 5l G Cawl (S g o3ub jLET alis 5 ) Joc
Ll 03 ploul 305 Gles £699 5l G aS Cuwl atdiS ) Llae ;S0ku JolS 4k i3 :(Past Prefect) JolS aniS
Sgduo pads JolS g (5)hatwl 1630w aiws aw a b ;loj ulw il s s3iT oloj *
oLl solgs (3Lasl 63wl 5 aS 3uSke Hlu |y Lloc ((Simple Future) esbw sasl
hiye 63301 )3 (63130, U T £989 aS adise Gliw 1) (g lpetiwl <dl> b Jac :(Future Progressive) (s, leiwl 6351
Cauwl
Ogiine plasl JolS job as 03l )5 aS Lloc s3is oliu :(Future Prefect) JolS 6351
Used to ,SeS J=8 352,15 109 Cround -
o3l (aidiS o oy Cam 5l 2y il sobS Sl sine ploul atdiS 5l as Lilsle Gy sl LunadSSl oL 5o
Wl yoj Oygo @ Sy ol LSl S Gl 5 g

Cudio = Subject + used to + verb (base form)
w90 = Subject + did not/didn't + use to + verb (base form)

+ | used to brush my teeth every morning when | was student.
29 Guisad 3o Wis "d" @)y> "used 10" slgl 5l Laie Wlles 53" did not/didn't’ LSS Jss 5l esliswl Juls a
Dy dlg> 05lw Wygo @ 0 edliwl 590
Yes/NO ) «us b aby by OMoz ygo 93 @) aS {euslny o OMez cnl 035 Llow 0925 Gy @y eS|

D> palg> Zusgi |) S 40 g 639; (Wh-questions) (s wlle= ¢ (Questions
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(q Vs AU
"Did" SeS J=b ;I aS aidiS glo; OMaz 53,5 Jlew i5les :(Yes/No Questions) «us b aby Ly Oles
390 J2 g oS o Wi> "used 10" slgl 5l 1, "d" Wy g 63,5 3litwl LSS Jwb ol 5l 5w bl 53 (euwiS o o5lasul
Dy aolg> 65lw g0 @ o eslasuwl
Did + subject + use to + verb?

2 9 Gheld s/ Jeld ((«d» o) USe 10 I Lusaw {aui9l 0 | iy aalS il ((Wh-questions) Guiuw,y ©Max
: paiSo 03l J2d 63l JSub 51 aslsl

+ What did you use to do after finishing university?
e 9 e (5l a3 (gl aSl b .og; (oo L5 @ s slo wole by sl “get used to” JS > :get used to >,u,18
39 5o S @ ELidld @S ) aS Liie sld sl (sl s bl 3,15 5,18

Subject + get used to + noun/gerund
e o 0315 Zusgi AlBlaz Uygo a4 Sy L0 g 3g) (0 L5 W Lalie sl yloj > get used 1o pgghe
ole 02 Glin (g el o (o) @ J=9 s Ojeo > iget used to L (Present Continuous) (s, reiwl Jl>
Ll 332 byl 4y 93,5
feasS 5o ol 55 S lw 5l eal 03,5 wWole aS Ghaylud ¢l Glis sl tget used to L (Present Perfect) JolS Jl>
Subject + have/has + got/gotten used to + verb
S0 03l pggio ol 5l ewiS 6)Libl @3S Cdle aidiS )5 a5 loe ar puslgsy 31 :get used to b osluw aiiiS
Gy > QY aS o Wole 6,U,3 @u)l> g3lg 45 ¢auiSio o3l&iwl alax> ;> be used to ;I i8g :Be used to 5,18
35 osldiwl Shie 9 Cude sl Lusdgo sl Olgise @0
(Modal) o> Jleil : g Caauud -
abss ol (Il (55,15 @ elasiuwl lo (9ol 505 20,5 Cobio
8,5 2isdlg> 18 Ly 3)90 S Sy IS o aolsl > aS abl 0 ought to (must (Have to (May (Might Can
can
A=y aS 39 (0 )5 4y Could W)guo @y adiS )5 9wl 30T 9 Jl> loj 8358 Kl (yiwles (Himo 4 slizo 4y J=8 (50l
J=8l ¢l 593 5l 55 e DMz g WVlgun ) (aicxad g 39ib (0 03,0 )15 4 10 g g 03Lw Wjgu0 a4y Y= Jl=dl ¢l
1l 39 o 0wl
1. I can ride bike now.

May — Might
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(q Vs AU

29 M1 o 1o be g g odlw Wygo @ ol Sl amy Y= aS 39, (0 L8 @ SMex > Vil (ulds ise 4 = ol
Dgub o 05wl J=8 pul 395 51 e GMoa> g WY Iguw
Have to
3o o aiigs had 10 Wjgw @y @i dS Wles > e3laiuwl Wygo 5 39, 0 LB W Jlb Bloj 4o aS Cuwl JLsl Liso @
9 294 (0 Ao 9 Jlgw did, do, does (SeS Jldl b (yuizzed 9 Sl 10 (93 9 03w Gjgo @y 55 O 5l 3=y J=b g
sa0ud aS (580 5> 5 WVlgw 5> g oauh eslaiwl Has jl Have to gsl> s (He/She/lt) sy0i0 jasis pow sueus (5l
2o o 63laiwl have 10 azuis 5> g Does (SaS J=d ;1 il (He/She/lt) 5,850 (akd pgw
Must
had to J=d @i oloj > J=d vl Sl eslasiwl Wygo )3 cuwl Jl ploj 15 (5,88 azuis 9 )Lzl slime @ 5 J=d ol
iJbo 394 o =8 ol esSule

1. You must wear this jacket, the other one is washed and wet yet.
Ought to/Should
Jlow (sho 39, 0 L5 @ 10 g3 yxae Wygo @ lo G 51 a=y Jb 9 315 3,015 0aiT o > loj 43 5w "L Lize @
tdlio 308 o 03wl Jl=dl 393 5l 515 (g5l Lo g

1. He ought to brush his teeth every night.
Wish G Jpaxiy Cuound -
"Oiawle>" T Lime aS Wish J=d 5l a2y ¢.5)l5 Wles ;5 alize (sld3,0)15 aS S o Gy [ Wish =8 Coue ol 5o
ol ) USob @ o Hlisls LIS Sl 3 g .39 o 63liwl 10 b ,duae Wigo ay J=d il
@l + wish + (uau6/ @uwl) + 10 L 300
Oloj 38 @) o g, oz Jb aS abl Seesut (59,1 Sy Gl (See aS 39, (0 LIS @ (sl alex Wish J=b 51 Gay
03l i3S Cyguo a1 gy alex J=b 2bl loj 48 alez 55 b abl Jbo oloj 348 531 amnl )5 e loj
w0 U5 @ was oy9lxo )b ;5 g Were (g luibgs ;3 (3l was/were ala> ¢pl =8 aS i)g0 5 g 394 o 03latiwl
-39,
| + wish + (that) + Jeld + 65lw a3 J=d + Jlb> Gloj 248
D98 50 030 )5 @ =y (P8l Yloj @ g ale> J=b (Al adiS loj (a8 aS (e 5o
| + wish + (that) + J<cb + (had (not) p.p) s o J=d

:Jlio

| wish (that) | had passed the exam with a good score in pervious semester.
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(o Vs TTAU]]T]|
1948 (50 03,0 )5 @y aidiS 53 63T Yloj @ g ale> J=b Wygail 55 3L 63T ploj 38 S
| + wish + (that) + Jcld + Would/could + to 93 ;3a0
(S50 - J9090 = raw - Jag=xe 9 pole - hyd) Wilex 19> Lidy <
Wwd 3z @ by OMez . 3iugSae by 35S e 1) (6,503 ol b 2ib (6,505 ol JueSS ay p3ko ,I5 Sy plexil o5 o
> paslo> pubdgi e Dygo a4y ) Sy s oS Mgdine Eandl
b Moz 1ol aouad -
Sl 53 by OMez 33095 (o byl 1S ue ) (6,503 ol b bl (5,505 sl JuoST @ pilo L5 Sy plxil o5 o
A Main clause les st asui oS il g If clause oo
(0Se0 0301) gl £95 by
@2 9 0392 Jgosd shl> oS 39 o Lo 03T 3 T @zt 2L oxb plil (S U oloj 13 ST sl £95 b >
Do (o uogi Wjguail
If + simple Present, subject + will/won't + verb
L
If + o5lw J& oloy + Jeld + will/won't +  J=9
P9l=0 9 Jog=o Wllaz 109 Cuamd -
Gl OMoz (9391 psleo 9 Jsgzo @y bgije a5 @S o oy b Gelasiuwl slo oseil 1> @l E9b90 Sy Jad ol 5o
25948 (535 LSl o pwlwly U 9 0395 (Jge)d (sh)l> S o aS
funl ) hgo a4 pglee dlex Sy Jgesd aS bl Jeld (sl)l> aS aigS polso | (sl alez tpglee
Jelé + J=b + Jomio
Ali teaches the students twice a week
Jelb  Jsd Js=io

Ealg> o aS iloj ) 13gi e e3laiwl T 1 W)yg0 55 aS il asiive (S 61usS) Jeld hld aS LMoz as i Jggxo

At g 555 )l 5 SIS 3 uizad P9 38 Jelb 1 yishr Jomite asod] aS By ¥ 3l Gakibe Jelb ol
Sl 5 S0 @ 55 ol Jgesd eMUS )
Jo=ée + to be + (Past Participle | p.p) J=8 pgw JSui
9

Jo=ée + to be + (Past Participle | p.p) J=8 pgw JSui
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53 9 63 LT to be Jledl pggin b a9 oS o Lrlwlids |y ales Jomio 130l Jogo les bl sl Jb
.20 8 @ |, J=8 (Past Participle | p.p) J=d pgw JSui ju 13T al>s0
"be" oslw 63T yloj sl 9 "been” JolS slo yloj sl ¢ "being” wjgo 4 1o be J=b (5 il OMom (gl 1asSs
Dy dolg>
Jsg=0 9 pglo amw Mo (g Cuouud -
0 03l L LSl 51 O Ol Wygo > s Pkl | L5 ol (6,503 vasud b ded (5,5 plal el asub Sl
oS
pol=e Gruw OMaz
Wl 5 g0 @ o ol JbSle g 2bb o polse § patiie G Jedl Glez ol )
e Jeld + have/get L J=8 + Lol Jeld + (10 (o990 j3uan) 65lw J=d + Jombo
G Jeld + let/make + Lol Jeld + (10 ¢)3gs ,ua0) 63lw J=8 + Jg=bo
1348 azg huire Jlie @ Jlo
1. I will have a mechanic repair my car tomorrow.

: ogo A5
tJlio . @uS oslaiwl 5.5 get pgles Gauw J=8 sl> ay (force want ,ask request ,cause) Jledl jl ylgsi 0

They asked me to water the flowers when they're not at home.
(5I9103E 9 (51920 9090 WMo (0)lgz Cround -
L g 325 o sz b pakd 390 )0 ) (3ble WleMbl aS Cuwl aloz S5 I Liuu (Relative Clause) Jgwogo w)lic
2l oo el sl HgasT 13 3,15 Colie 952 9 3948 o E9rd (Je0ge ueud
(Defining Relative Clauses) (9,6 (Jg0g90 Ol)le
9 2> o bo 4 lojuz b ol )15 |y oge g dl5le wieMbl (Defining Relative Clauses) (s,96 Jgogo i)l
13,5080 585 )5 b alez Jbio by s oS alez o o (932 9 0392 (5,906 W 0)lg alez ¢l 5929 50> W)l @

Women who love wearing up heal shoes are common.

oleld Who/that Which/that - =
9o Who/whom/that Which/that Where when Why
oo whose Whose - =

oslaswl whom (sl> as that g Who I ¢lgi (50 25594 350l that b awlgs o Who «whom «which Jgogo jilowd

5,S

\ VY
SOUR! (59 g (ol doliw 3o 0908 (el by 2D b



(q Vs AU

G910 e sl O)lie )5 LJaoge lesd B3>
2 9090 yaous aS (8D 39 I @ W)le Jomao plgic @y aS e B> Nlgie Ll 53 bid Jeoge s
plgice (enls |y «md + Jeldn izl (Jaoge sua 3l Amy by Vgame .S i |, 0T palgiires bl Jelbb (s
Ll 03 jolb alez ;5> Jombo b )5 aS ewss
1. The mechanic who/that repaired this car is my uncle.
Syo Wilax {2y Caound -
Sz S5 s g o oy Sudes @ by, B> huwgi aS 35l e JuSi e o)lg alez iz 5l CSie Ol
Aol abld 50 Jebe Cuwl (Sae g9 Cuwl J=8 g Jelbd Jolis 65lw OMaz ¢ 05155 (50 65lw WMoz w12 4y [0l Syo
23S azgi 55 Jbe @ . Cuwl 6 JuSuid S 0l alaz Sy | s aS glai ¢l b Lol
1. She completed her driving courses.
g (0 haio ;S03Sy @ JoSng abds b by By b aS cwl Jtuwo 6)lg alex 93 JBlax> bl iSye ales Lol
1. The theatre was crowded, so we didn’t wait until the end.
Ol bt wSpe Sllez 1 Galnly Cubls solezs LAl ilisme Lb ()5 g @y 03w alez I o3kl g )
g o 03l EUS Lol Bas e Wl
SO0 8 Jpuad )d oS S (50 LS5 asldl )3 1) 9,5 e HLB alakwl 3)90 LSy W ) aS 25,5, by, wlelS
Ll 03 031> xS
FANBOYS: For — and — nor — but = or — yet - so
Sgi 0 pawds (Dependent Clause) "aiuulg” o (Independent Clause) " Jéiume" aiuw 95 ay LundSsl b ) 0)lg alo>
S oo WA 1) 393 iwe g 0390 LadL Wl g Wi by, OlelS 31 St Ol )3 aS Oyguail a
S e Jog @ @ L) JEiue 0)lg alaz 9> hid a)ly o by, Bg,> lage aiSS
SlalS sl @ plgi o 5w "t 5l Jhiuwe (sl o)lg alex Hlo bLI)l slul Cagz 10Sie WMo )5 JoS g abds )1
.3, oslaiwl 3 ;S5 aS Ly,
1. Call him two hours later; He will be back in then.
aile by sload 1 euiled o b o)l o ol @ a5 Ly, GlalS ) oglle 1Sy OMaz )5 by, load 5,8
32 9 JoSpg ahds logT 51 Jud 2L ygail j> aS euS oslaiwl "at the very least” g "nevertheless” |, "moreover”
38 azgi o o a3 .3yl JsSi oo 5l

1. Jack wants to go to Italy; however, his friend doesn’t want to go.
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shad cpul Golazdwl sl Ggejl 13 30,55 Wb OIS
.3,S oo laiwl auwlg 6)lg ale= 5l lgi (od g )15 Jbiuwo 6)lg addo> 95 JSlam> LSy alo> )
202 ) a0 JoS9 ahds euilgise 2,055 ,1)8 0)lg aloz 93 G b o by, B> 1LY
alo> 95 aS 330 Hlin «buty Wio (1wl o)lg alaz> 95 (5o 6l ¢l bl s Liv (FANBOYS) by, wlals W
35 HSlusS ol 6)lg ada> 93 aS 1S Lo vl «andy» b 15,ls 9o H5 o)l
o)ly alo> Sy JBla> s3uomy alox bol ssud JuSuis Jbiumo o)lg aloz 93 1 JBla> wSyo alos aS cuils azgs b .F
iJlie 3,5 oslaiwl Golibl 39l 95 ¢l 5l g 3> iy o)lg alaz Sy g Jbiue

1. Before john went to the party, he bought a gift for his friend.

rOJ)I))J -y UTQ.; la.ul PR Lol .))l_) 929 03y Q.J.o? 9 us)n qj.o? L&AS)J UlSol A

(b)) Bg > 3,015 - iy y=5 g adLsl - sLad) Jay) B9 ,> (pgaw sy <

(Although, Even though, In spite of, despite) sLai by, 8g,> :Jgl Crowud -
13bas by Bgy> @y abgy e olS el slo vgeil )3 50> tobio
bl o olB 3,15 g aclgd shls plas o aS sl e Although, Even though, In spite of, despite
Although/ Though
Olio b 5alad @8lg 55 39 5o 03liuwl Sldte alaz 93 (43S Jualie (sl "aSial 5929 b «aSiyl L' Gize b by, aalS ¢l
S 5o G b e JUe aS 29> 0

Although/Though + subject + verb
oy OMaz 55 iy Although Lol 35,15 egg80 S 95 ;o a= 51 Although ¢ Though Lol (sl wWolds jI Sy taiSs
bl asly Liglasie (slolie Llgi (1o 3u8 lgie @ g 3515 5,055 (5l 6,9lx0 WMoz ;5 Though Lol 394 (0 65L&kl
Even Though
b 6B Lol 515 1, "aSiyl 5929 b caSiul L' s (Although ¢ Though) LLé by, aclS 93 pggie lad ju aslS (pl
‘UL . paiS (0 o5l&iwl Though 51 Ju8 |, Even yidu, 3SG

1. | still feel hungry even though | had a big lunch.
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  1 K B =  10 3 B


  1 K i B =  2 10 B = 1024 B


  1 K B =  2 10   B


  1 M B =  10 6 B


  1 M i B =  2 20 B = 1024 K B


  1 M B =  2 10   K B


  1 G B =  10 9 B


  1 G i B =  2 30 B = 1024 M B


  1 G B =  2 10   M B


  1 T B =  10 12 B


  1 T i B =  2 40 B = 1024 G B


  1 T B =  2 10   G B


  A = B


  A ⊆ B


  A ∪ B


  A ∩ B


  A − B


  𝑨 ∩ 𝑩


  𝑨 ∪ 𝑩


  𝑨 − 𝑩


  𝑩 − 𝑨


  ℕ =  { 𝟏 ,   𝟐 ,   𝟑 ,   𝟒 ,   … }


  𝕎 =  { 0 ,   1 ,   2 ,   3 ,   4 ,   … }


  ℤ =  { … ,   − 2   , − 1   ,   0 ,   1 ,   2 ,   … }


  ℚ =  {   m  n |   m , n ∈ ℤ   ,   n ≠ 0 }


   ℚ ′ = د ا د   ن م ا ی ش   ص ح ی ح   ع د د   د و   ن س ب ت   ص و ر ت   ب ه   ر ا   آ ن ه ا   ن ت و ا ن   ک ه   ا ع د ا د ی   م ج م و ع ه


  ℝ = ℚ ∪  ℚ ′


    a  n


    a 1


    a  n


    a  n =   a 1 +  ( n − 1 ) d


  b =   a + c 2


    S  n =   n 2  (   a 1 +   a  n ) =   n 2  ( 2   a 1 +  ( n − 1 ) d )


    a 2 =   r ∗ a 1


    a  n =   a 1 ∗   r   ( n − 1 )


  b =  a c


    S  n =   a 1 ∗   1 −   r  n  1 − r


    a  n


    a  n = b


  a =   b  n


    a  n


     (   𝒂  𝒏 )  𝒎 =    (   𝒂  𝒎 )  𝒏 =   𝒂  𝒎 . 𝒏


    a  n ×   a  m =   a  n + m


    a  n ÷   a  m =   a  n − m


    𝟏    𝒂  𝒏 =   𝒂  − 𝒏


    a  n ∗   b  n =    ( a b )  n


    a  n ÷   b  n =    (   a  b )  n


  𝒂 ≥ 𝟎 →    𝒂  𝒎  𝒏 =    (   𝒂 𝒏 )  𝒎


     a  m  n =    a  n  m =   a  m n


    a  n ∗   a  m =    a  n + m  m n


     ( a ± b ) 2 =   a 2 ± 2 a b +   b 2


     ( a ± b ) 3 =   a 3 ± 3   a 2 b + 3 a   b 2 ±   b 3


   ( x + a )  ( x ± b ) =   x 2 +  ( a ± b ) x ± a b


   ( a + b )  (   a 2 − a b +   b 2 ) =   a 3 +   b 3


  D = ℝ −  { ک س ر   م خ ر ج   ر ی ش ه }


  a   =   b c


  b | a


  b | a


  b | a


  b | − a


  − b | a


  b | a


  a | b


  c | a


  c | b


  c | a x + b y


   ( a , d ) = d


  d | a


  d | b


  ∀ m > 0 ; m  | a , m | b ⟹ m ≤ d


   [ a , b ] = c


  a | c


  b | c


  ∀ m > 0 ; a | m   , b | m   ⟹ c ≤ m


  m | a − b


  a ≡ b    ( m o d   m )


  ≡


  ∀ a , b ∈ ℤ ; a ≡ b    ( m o d   m ) ⟺ m | a − b    ( m ∈ ℕ )


  a x + b = 0


  x = −   b  a


    x 2 + b x + c = 0


  a ≠ 0


  ∆ =   b 2 − 4 a c


  x =   − b ±  ∆  2 a


  𝛼


  𝛽


  S = 𝛼 + 𝛽 = −   b  a


  P = 𝛼 𝛽 =   c  a


   | 𝛼 − 𝛽 | =    ∆   | a |


  𝛼


  𝛽


    x 2 − S x + P = 0


  𝛼


  𝛽


  D = ℝ −  { ک س ر   م خ ر ج   ه ا ی   ر ی ش ه }


   P = Q


  P =   Q 2


  f  ( x )


  g  ( x )


  f o g  ( x )


  f o g  ( x ) = f  ( g  ( x ) )


    D  f o g =  { x ∈   D  g   |   g  ( x ) ∈   D  f }


  f o g  ( x )


  g o f  ( x )


  y = f  ( x )


    D  f


    R  f


  ∀ x ∈   D  f ,       f  ( x ) = x


  ℝ


  f  ( x ) = a x + b


  f  ( x ) = a   x 2 + b x + c


  𝒚 =  | 𝒙 |


   | − x | =  | x |


     x  2 k  2 k =  | x |


   | U | =  | V | → U = ± V


  𝒚 =  [ 𝒙 ]


  f  ( x ) =   P  ( x )  Q  ( x )


  Q  ( x ) ≠ 0


  f  ( x ) =   P  ( x )  n


  f  ( x ) =  a  x + b + c


  f  ( x ) =    log a ⁡ x


    x 2 >   x 1


  f  (   x 2 ) ≥ f  (   x 1 )


    x 2 >   x 1


  f  (   x 2 ) > f  (   x 1 )


    x 2 >   x 1


  f  (   x 2 ) ≤ f  (   x 1 )


    x 2 >   x 1


  f  (   x 2 ) < f  (   x 1 )


   D f


   R f


   f  − 1


   D   f  − 1  ( =  R f )


   R   f  − 1  ( =  D f )


   f  − 1 =  {  ( f  ( x ) , x ) : x ∈  D f }


  y = f  ( x )


  y = − f  ( x )


  f  ( x )


  y = f  ( − x )


  f  ( x )


  y = f  ( x ) + k


  k > 0


  f  ( x )


  k < 0


  f  ( x )


  y = f  ( x + k )


  f  ( x )


  f  ( x )


  y = a f  ( b x + c ) + d


  y = f  ( x ) → y = f  ( x + c ) → y = f  ( b x + c ) → y = a f  ( b x + c ) → y = a f  ( b x + c ) + d


   sin ⁡ x =  r v


   cos ⁡ x =  t v


   tan ⁡ x =    sin ⁡ x   cos ⁡ x =  r t


   cot ⁡ x =    cos ⁡ x   sin ⁡ x =  t r


   {     sin ⁡   ( − x ) = −  sin ⁡  x    cos ⁡   ( − x ) =  cos ⁡  x    tan ⁡   ( − x ) = −  tan ⁡  x    cot ⁡   ( − x ) = −  cot ⁡  x


   {     sin ⁡   ( 𝜋 − x ) =  sin ⁡  x    cos ⁡   ( 𝜋 − x ) = −  cos ⁡  x    tan ⁡   ( 𝜋 − x ) = −  tan ⁡  x    cot ⁡   ( 𝜋 − x ) = −  cot ⁡  x


     sin 2 ⁡  x +    cos 2 ⁡  x = 1


  1 +    tan 2 ⁡  x =  1     cos 2 ⁡  x       و       1 +    cot 2 ⁡  x =  1     sin 2 ⁡  x


  1 +    tan 2 ⁡  x =  1     cos 2 ⁡  x       و       1 +    cot 2 ⁡  x =  1     sin 2 ⁡  x


     (  sin ⁡  x +  cos ⁡  x ) 2 = 1 + 2  sin ⁡  x .  cos ⁡  x


     (  sin ⁡  x +  cos ⁡  x ) 2 = 1 + 2  sin ⁡  x .  cos ⁡  x


   sin ⁡   ( 2 x ) = 2  sin ⁡  x .  cos ⁡  x


   cos ⁡   ( 2 x ) =    cos 2 ⁡  x −    sin 2 ⁡  x


   cos ⁡   ( 2 x ) =    cos 2 ⁡  x −    sin 2 ⁡  x


   sin ⁡   ( x ± y ) =  sin ⁡  x  cos ⁡  y ±  cos ⁡  x  sin ⁡  y


   cos ⁡   ( x ± y ) =  cos ⁡  x  cos ⁡  y ∓  sin ⁡  x  sin ⁡  y


   cos ⁡   ( x ± y ) =  cos ⁡  x  cos ⁡  y ∓  sin ⁡  x  sin ⁡  y


   tan ⁡   ( x ± y ) =    tan ⁡  x ±  tan ⁡  y  1 ∓  tan ⁡  x  tan ⁡  y


   tan ⁡   ( x ± y ) =    tan ⁡  x ±  tan ⁡  y  1 ∓  tan ⁡  x  tan ⁡  y


  y = 4  sin ⁡  x


  y =  tan ⁡  3 x


  y =  sin ⁡  x


  y =  cos ⁡  x


  [ − 1 , 1 ]


  [ − 2 𝜋 , 2 𝜋 ]


  y = a  sin ⁡  b x + c


  y = a  cos ⁡  b x + c


  T =   2 𝜋   | b |


  m a x =  | a | + c


  m i n = −  | a | + c


  y =  tan ⁡  x


  ℝ −    ( 2 k + 1 ) 𝜋 2


  ℝ


  T = 𝜋


   ( x − α , x + α )


  α


   ( x , x + α )


   ( x − α , x )


     lim  x →  a + ⁡  f  ( x ) = j


     lim  x →  a − ⁡  f  ( x ) = j


  f  ( x )


  f  ( x )


     lim  x →  a + ⁡  f  ( x ) =    lim  x →  a − ⁡  f  ( x ) = j →    lim  x → a ⁡  f  ( x ) = j


     lim  x → a ⁡  c ∗ f  ( x ) = c ∗ j


     lim  x → a ⁡   ( f  ( x ) ± g  ( x ) ) = j ± m


     lim  x → a ⁡   ( f  ( x ) ∗ g  ( x ) ) = j ∗ m


     lim  x → a ⁡   ( f  ( x ) ÷ g  ( x ) ) = j ÷ m


    ح د ی   ص ف ر  ح د ی   ص ف ر =    0 ±   0 ±


   ∞ ∞


  ∞ ∗  0 ±


  ∞ − ∞


   1 ∞


   0   0 ± = 0


  a > 0 :         a   0 + = + ∞


  a > 0 :         a   0 − = − ∞


     0 ± 0 = ن ش د ه   ت ع ر ی ف


    a ∞ = 0


   0 0 = 0


     lim  x → a ⁡    f  ( x )  g  ( x )


   0 0


   0 0


   0 0


     lim  x → a ⁡    f  ( x )  g  ( x ) =  0 0


     lim  x → a ⁡    f  ( x )  g  ( x ) =   ± ∞  ± ∞


  x → 0


  x → ± ∞


  f  ( x )


  + ∞


  f  ( x )


  − ∞


  f  ( x )


     lim  x →   a + ⁡  f  ( x ) =    lim  x →   a − ⁡  f  ( x ) = f  ( a )


  y = f  ( x )


    f ′  ( x )


    d x  d y


    f ′  ( x ) =    lim  ∆ x → 0 ⁡    f  ( x + ∆ x ) − f  ( x )  ∆ x =    lim  h → 0 ⁡    f  ( x + h ) − f  ( x ) h =    lim  ∆ x → 0 ⁡    ∆ y  ∆ x =   d x  d y


  y = f  ( u )


  g  ( x )


    d y  d u


    d u  d x


    d y  d x =   d y  d u ∗   d u  d x   →   y  x ′ =   y  u ′ ∗   u  x ′


  y = c


   y ′ = 0


  y = au


   y ′ = a  u ′


  y =  u n


   y ′ = n .  u ′ .  u  n − 1


  y = u ± v


   y ′ =  u ′ ± v ’


  y = u . v


   y ′ = u ’ . v + u . v ’


  y =  u v


   y ′ =   u ’ . v − u . v ’   v 2


  y =  sin ⁡ u


   y ′ =  u ′ .  cos ⁡ u


  y =  cos ⁡ u


   y ′ = −  u ′ .  sin ⁡ u


  y =  tan ⁡ u


   y ′ =  u ′  ( 1 +    tan 2 ⁡ u )


  y =  cot ⁡ u


   y ′ = −  u ′  ( 1 +    cot 2 ⁡ u )


  𝐟  ( 𝐱 )


  𝐱 = 𝐚


   f ′  ( a )


  y = m ∗  ( x − a ) + f  ( a )


  y = −  1 m ∗  ( x − a ) + f  ( a )


   y ′ ≥ 0


   y ′ > 0


   y ′ ≤ 0


   y ′ < 0


  f ′


   f  ′ ′


   y  ′ ′ > 0


   y  ′ ′ < 0


  x = a


  f  ( x )


  f  ( a )


  x = b


  f  ( x )


  f  ( b )


   [ a , b ]


    f ′


    f ′


  f  ( x ) + c


     ( f  ( x ) ) ′ =   f ′  ( x ) ⟹  ∫    f ′  ( x ) d x = f  ( x ) + c


   [ a , b ]


   [ a , b ]


   [ a , b ]


    F ′  ( x ) = f  ( x )


    ∫  a  b  f  ( x ) d x = F  ( x )  |    b   a = F  ( b ) − F  ( a )


    ∫  a  b  f  ( x ) d x = −   ∫  b  a  f  ( x ) d x


    ∫  a  a  f  ( x ) d x = 0


    ∫  a  b  c f  ( x ) d x = c   ∫  a  b  f  ( x ) d x


   ∫  u d v = u v −  ∫  v d u


    ∫  a  b  f  ( g  ( x ) )   g ′  ( x ) d x


  u = g  ( x )


  d u =   g  ′  ( x ) d x


  f  ( g  ( x ) ) = f ( u )


    ∫  g  ( a )  g  ( b )  f  ( u ) d u


   ∫  k . d x = k x + c


   ∫    u  n d u =  1  n + 1   u  n + 1 + c


   ∫   1  u d u =  ln ⁡   | u | + c


   ∫    a  u . d u =     a  u   ln ⁡  a + c


   ∫   sin ⁡  u d u = −  cos ⁡  u + c


   ∫   cos ⁡  u d u =  sin ⁡  u + c


   ∫    e  u d u =   e  u + c


   ∫   ln ⁡  u d u = u l n   u − u + c


    ∫  a  + ∞  f  ( x ) d x =    lim  t → + ∞ ⁡    ∫  a  t  f  ( x ) d x           &             ∫  − ∞  b  f  ( x ) d x =    lim  t → − ∞ ⁡    ∫  t  b  f  ( x ) d x


  m × n


  n !


   ( n − 1 ) !


  P  ( n . r )


  P  ( n . r ) =   n !   ( n − r ) !              ( 0 ≤ r ≤ n )


  C  ( n . r )


  C  ( n , r ) =  (    n   r ) =   n !  r !  ( n − r ) !


  P  ( n . k ) =   n !   ( n − k ) !


   n k


  C  ( n , k ) =   n !  k !  ( n − k ) !


     ( n + k − 1 ) !  k !  ( n − k ) !


  n  ( S )


  n  ( S ) =   m  k


   2  m


   2  n


  P  ( A ) =   n  ( A )  n  ( S )


  0 ≤ P  ( A ) ≤ 1


  A ∪ B


  P  ( A ∪ B ) = P  ( A ) + P  ( B ) − P  ( A ∩ B )


  A ∩ B


  P  ( A ∩ B )


  P  ( A ∩ B ) = 0


  P  ( A ∪ B ) = P  ( A ) + P  ( B )


  P  ( A ∩ B ) = P  ( A ) ∗ P  ( B )


  P  ( B ) ≠ 0


  P  ( A | B )


  P  ( A | B ) =   P  ( A ∩ B )  P  ( B ) =   n  ( A ∩ B )  n  ( B )


  p


  q = 1 − p


  P  ( X = k ) =  (    n   k )   p  k   q  k − n =  (    n   k )   p  k    ( 1 − p )  k − n


    A 1


    A 2


    A  n


  P  ( B ) =   ∑  i = 1  n  P  ( B ∩   A  i ) =   ∑  i = 1  n  P  (   A  i ) P  ( B |   A  i )


    f  i


    f  i


    r  i


    r  i =     f  i  n


    S  i =     f  i  n ∗ 360


    x - =     x 1 +   x 2 + … +   x  n  n =  1  n   ∑  i = 1  n    x  i


  R =   x  n −   x 1 =   x  m a x −   x  m i n


    𝜎 2


    𝜎 2 =      (   x 1 −   x - ) 2 + … +    (   x  n −   x - ) 2  n =     ∑  i = 1  n     (   x  i −   x - ) 2  n =     ∑  i = 1  n     (   x  i ) 2  n −     x - 2


  𝜎 =    𝜎 2


  C . V =     𝜎  x    x -


   2  n


  p


  ~ p


  p ≡ q


  p ∨ q


  ∨


  p ∧ q


  ∧


  p ⟹ q


   ( p ⟹ q ) ∧  ( q ⟹ p )


  p ⟺ q


    p 1


    p 2


    p  n


    p 1 ∧   p 2 ∧ … ∧   p  n ⟹ q


    p 1 ∧   p 2 ∧ … ∧   p  n ⟹ q


    p 1


    p 2


    p  n


         p 1   ⋮     p  n  ∴ q


  ∀ x   : p  ( x )


  ∃ x   : p  ( x )


  ∃ ! x   : p  ( x )


  ∄ x   : p  ( x )


    A  m × n


    a  i j


    A  m × n


    B    m ′ ×   n ′


    a  i j


    b  i j


    A  m × n


  m × n


    A  T


  O  [   o  i j ] ⟹ ∀ i , j   :   o  i j = 0


  k ∈ ℝ   و   A =    [   a  i j ]  m × n ⟹ k A = k ×    [   a  i j ]  m × n =    [ k   a  i j ]  m × n


  C = A ± B ⟹    [   c  i j ]  m × n =    [   a  i j ±   b  i j ]  m × n


  A × B


  m × n


  n × p


    A  m × n ×   B  n × p =   C  m × p


    A  m × n ×   B  n × p =   C  m × p ⟹   c  i j =   ∑  k = 1  n    a  i k ∗   b  k j


  A × B ≠ B × A


    A  n


    A  n


  B =  [    0  b   b  0 ] ⟹   B  n =  {    n = 2 k :   [      b  n  0   0    b  n ]   n = 2 k + 1 :   [    0    b  n     b  n  0 ]


    A  n


   | A |


   det ⁡   ( A )


  A =  [    a  b   c  d ] ⟹  | A | = a d − b c


  𝟑 × 𝟑


  A B = B A = I


   {    a x + b y = c   d x + e y = f ⟺  [    a  b   d  e ]  [    x   y ] =  [    c   f ] ⟹ A × X = B


  A × X = B


  A × X = B ⟹   A  − 1 A X =   A  − 1 B ⟹ X =   A  − 1 B


   {      a 1 x +   b 1 y =   c 1     a 2 x +   b 2 y =   c 2 ⟹  [      a 1    b 1     a 2    b 2 ]  [    x   y ] =  [      c 1     c 2 ] ⟹ A × X = B ⟹ X =   A  − 1 B =  1   det ⁡   ( A )  [      b 2  −   a 2   −   b 1    a 1 ] ×  [      c 1     c 2 ]


  x =     D  x  D       ,       y =     D  y  D       ,       z =     D  z  D


    x 1


    y 1


   (   x 1 ,   y 1 )


   [      x 1     y 1 ]


   (   x  a ,   y  a )


   (   x  b ,   y  b )


  d =  | A B | =     (   x  b −   x  a ) 2 +    (   y  b −   y  a ) 2


  y = m x + c


  a x + b y + c = 0


  −   a  b


  −   c  b


  y = m x + c


  y = m ’ x + c ’


  m =   m ′


  m ≠   m ′


  m .   m ′ = − 1


    𝑹  𝟑


  A  (   x  a ,   y  a ,   z  a )


   (   x  a ,   y  a ,   z  a )


   (   x  b ,   y  b ,   z  b )


  d =  | A B | =     (   x  b −   x  a ) 2 +    (   y  b −   y  a ) 2 +    (   z  b −   z  a ) 2


    A B →


    A →


    i →


    j →


    k →


    i → =  ( 1 , 0 , 0 )


    j → =  ( 0 , 1 , 0 )


    k → =  ( 0 , 0 , 1 )


    a →  (   a 1 ,   a 2 ,   a 3 )


    b →  (   b 1 ,   b 2 ,   b 3 )


    a → +   b →


  n .   a → =  (   n a 1 ,   n a 2 ,   n a 3 )


   | n .   a → | =  | n |  |   a → |


    a →


    b →


    c →


    a → .   b →


    a → =  (   a 1 ,   a 2 ,   a 3 )


    b → =  (   b 1 ,   b 2 ,   b 3 )


    a → .   b → =   a 1 .   b 1 +   a 2 .   b 2 +   a 3 .   b 3


   |   a → |


   |   b → |


  𝜃


    a → .   b → =  |   a → |  |   b → | .  cos ⁡  𝜃


    a → =  (   a 1 ,   a 2 ,   a 3 )


    b → =  (   b 1 ,   b 2 ,   b 3 )


    a → ×   b → =  (   a 2   b 3 −   a 3   b 2 ,   a 3   b 1 −   a 1   b 3 ,   a 1   b 2 −   a 2   b 1 )


   |   a → |


   |   b → |


  𝜃


    a → ×   b → =  |   a → |  |   b → | .  sin ⁡  𝜃


    u →


  L =  {    x =   x 0 + a t   y =   y 0 + b t   z =   z 0 + c t


  L :   x −   x 0  a =   y −   y 0  b =   z −   z 0  c = t


    n →


    a    a ′ =   b    b ′ =   c    c ′ =   d    d ′


  P


    P ′


    a    a ′ =   b    b ′ =   c    c ′ ≠   d    d ′


  A   x 2 + B x y + C   y 2 + D x + E y + F = 0


  A   x 2 + C   y 2 + D x + E y + F = 0


  A = C


  A = C


   {    A   x 2 − C   y 2 + D x + E y + F = 0   − A   x 2 + C   y 2 + D x + E y + F = 0


  A C > 0


  A C > 0


  A   x 2 + C   y 2 + D x + E y + F = 0


  A C > 0     &     A ≠ C


  A C > 0     &     A ≠ C


   {    A   x 2 + D x + E y + F = 0   C   y 2 + D x + E y + F = 0


  C  ( O , r )


    x 2 +   y 2 =   r 2


  C  ( o , r )


  O A < r


  O A = r


  O A > r


  C  ( o , r )


    C ′  (   o ′ ,   r ′ )


    a 2 =   b 2 +   c 2


   {      a 2 =   b 2 +   c 2 − 2 b c .  cos ⁡  A     b 2 =   a 2 +   c 2 − 2 a c .  cos ⁡  B     c 2 =   a 2 +   b 2 − 2 a b .  cos ⁡  C


  A + B + C = 180


  L = a + b + c


  A =  1 2 a h


  S =  s  ( s − a )  ( s − b )  ( s − c )


  s =   a + b + c 2


  S =  1 2 a b .  sin ⁡  C


  T =  ( n − 2 ) × 180


    T  n


     ( n − 2 ) × 180  n


   360  n


  𝜃 =  360  n


    a  b =   c  d


    d  b =   c  a


    b  a =   d  c


    a  c =   b  d


  L ∥   L ′ ⟹  {        o ^ 1 =       o ′ ^ 1       o ^ 2 =       o ′ ^ 2


  A B C ∼   A ′   B ′   C ′


  A B C ∼   A ′   B ′   C ′ ⟺  {      A ^ =   A ′ ^ ,         B ^ =   B ′ ^ ,         C ^ =   C ′ ^     A B  A ′ B ′ =   A C  A ′ C ′ =   B C  B ′ C ′


  D E ∥ B C ⟹   A D  D B =   A E  E C


  A B C


    A D  D B =   A E  E C


  B C ∥ D E


  S = 2  ( a b + b + a c )


    S  s = 2  ( a c + b c )


  V = a × b × c


  S = 6   a 2


    S  s = 4   a 2


  V =   a 3


  S = 3 a h + 2  (  1 2 a b )


    S  s = 3 a h


  V =  1 3 A h


  S = 2 𝜋   r 2 + 2 𝜋 r h


    S  s = 2 𝜋 r h


  V = h 𝜋   r 2


  V =  1 3 A h


  V =  1 3 A h


  S = 𝜋 r  ( r +    r 2 +  h 2 )


  V =  1 3 𝜋   r 2 h


  S = 4 𝜋   r 2


  V =  4 3 𝜋   r 3


    n  ( n + 1 ) 2


    a  b


    x 1


    x 2


    x  n


   1   1    x 1 +  1    x 2 + … +  1    x  n


   2 5 ∗ 100 = 0 . 4 ∗ 100 = 40 %


    x - =   X  n


    x - =   X + a  n + 1


  m + n


  m × n


  n !


   ( n − k + 1 ) ! ×  ( k ) !


   ( n − k + 1 ) ! ×  ( n − k ) !


  n ! × n ! × 2


  n ! ×  ( n + 1 ) !


  ( n − 1 ) !


    n !    n 1 ! ∗   n 2 ! ∗ … ∗   n  k !


  P  ( n , r ) =   n !   ( n − r ) !


  C  ( n , r ) =   n !  r ! ×  ( n − r ) !


  P  ( r , k ) × P  ( n − k , r − k )


  P  ( n − k , r )


  C  ( n , r ) =  (    n   r ) =   n !  r !  ( n − r ) !


  P  ( n . r ) =   n !   ( n − r ) !


  a   =   b c


  S = 𝜋   r 2


  P = 2 𝜋 r


  S = 2  ( a b + b + a c )


    S  s = 2  ( a c + b c )


  V = a × b × c


  S = 6   a 2


    S  s = 4   a 2


  V =   a 3


  S = 2 𝜋   r 2 + 2 𝜋 r h


    S  s = 2 𝜋 r h


  V = h 𝜋   r 2


  V =  1 3 A h


  S = 𝜋 r  ( r +    r 2 +  h 2 )


  V =  1 3 𝜋   r 2 h


  S = 4 𝜋   r 2


  V =  4 3 𝜋   r 3



