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1. Lod@sgemol (36905, @oibgomo Lod®sganggdo

Lbod@oganol (369ds. Loddogaols 369ds domgds@ogol  gOm-g@mo  do@omso
(36gdos.  LooenygbB@siome  dmgoggobmm  domgdo@ogol, @mameg  dg3bogdgdols
9JOM-gOm0  2obdo@Bgos: domgdo@ogs o@ols dgEbog@gds, Gmdgemoi  dgolfogerols
35033992 LAOYJBYOIOL LodBogeggdbby. o 3gaylol 39@Ldo hggb Fbmenme
o3 (3bgdol o g@om 05333540 Bo@©gbom. Lbod@ogang s@ol o339y
0b0gJ3ms  gOMMOomds.  sbodbye  3y@Ldo  Loddogang s mdbdogdBms
9JOOMmdgomds  bobmbodgdos.  ®mdogdBgdl, @mdengdoi dmiEgdye  Loddsgangdo
‘dg0ob, Lod®sgamols gangdgbBgdo gfmwgds. Loddsgamggdo hggyergd®og ©owo
om0by@o sbmgdom o@obodbgdosk: A,B,C,D,..., boam Lod@sgmols gangdgb@goo
— 3@sMs  @omobydo sbmgdom: a,b,c,d,..,. oy a gagdgb@o gzgmgbols A
Lod@ogengls, d5dob hog(gmm: ae A. hsbo(gmo “ag A” sb “a€ A” bodbogl, ™I
a gengdgbdo o0 g39mgbol A Loddsgergls.

doobosdg, GOmEgloi  Lod®sgamgbyg  gansds@sgmdm, hggb  gayyeolbdmdm,
Omd gmggero Lospboli d0ds@m LYm@os gomo s dbmemme gOmo dgdogao m@o
‘dgloda gdamdoab: Logsbo ob dgool Jmgdye gOnM_momdsdo Gmym@ 3 dobo
950 g3gb@o, ob >@o.

RSO 303000, N o@olb bo@ydomad @oibgms Loddsgeng. d5dob
3oblobmg®gdols dogmom 2e N, bogom %e’:‘ N.

0% A Lbod@ogerg  dgoggds  dbmeme a,b,c,d,..., 9gO®Isbgmoliogsb
3oblbgoggdbyamo  gangdgbBgooliopasb,  35Tdob  A-mgol  godmoygbgds  os@bodgbs
A={a,b,c,d,... } dogogomosw, my 1, 5, 9 s@ol A Lod®sgerol gergdgb@gdo ©s ol
bbgs gangdgbdl o®  dgoiogl, do'dob  ‘dgagodanos  hog(g@mm A:{l,5,9}.
‘dg360dbmm, @md hggbl dog® Imygobogro gobdo®E g0l mobobdow, hobs§g®o
{595} @ {o@Imopygbl 3mG9ddmm Bsbofgal, 30650056 5 GmgmG3 mdogddo
5Ogdmdl Ibmerme gOHmo s oli hggbl gHmmdamomdsdo ybs dgzogl gOMmbge.
hobof g®o {1,2,{2}} gbowos  Loddogergl  [omdmopagbl, @mdgeroi dgoiegh  bod
999960 b. (993603bmm, dmI 2 ©s {Z Lbgowolbbgs mdogd@gdos.)

3o 3ge0lols 3930 d0M0MS>©S© LsJ3g 339J69s @ozbgom
bodBogmggdmsb.  Lobmyopme gl bod@sgeggdo  dgodangds 0g4ml  bsgdome

OO0 o5p 9@ gdol, aoblbgoggdom bgdmm dmygsbogno Lod@sgenols, @mdenols
4ggeos g0 gdgb@ol  gd@smme  hodmmgens  dgagoderos.  bdoGo  25dmg094gbgdm
Lod@ogamol dmigdol slgm Fgbl: @ogslbebgargdm @503y mgolgdsl, GmIgelsc
539590580@gdl sebsFgto gohmmdmomdol yggers Fgg@o s dbmeme olbobo.

godgom, P @s0dg  mgolgdss, @mdgmoi  aoohbos  gomyggageo  Godols
009]Bgol, 35Tob o3 mgolgdol dJmbg ygggms ™mdogddoms A Lodd@sgang olg
>m0bodbgos:




A={X |X—b 5Jgb P ogoligds }

dogogmomo 1. 2 {X |X>O} Fo®dmowygbll  gggams  owgdomn  Gogbgms

Lod@ogengls.
om0 -

Lod@ogergl, MmIgenoi sO3gOm 9 gdgbdl @ dgo3egl o®ogmo Lod®sgemg
9Vmgds. ogo G Loddbmemmo smobodbgds.

g3 dgom, dmiEgdgmos m@o bod@sgarg A s B. A Loddsgagl gfmwegos B
Lod@oganols bsfogo, by Jggbod@sgmg., oy A Lod@sgmol gmggmo gargdgb@o
B Lod@ogangl g390gbol. o3 dgdmbgggsdo Fgmgb Ac B ob B A. gl ogombgds
sbg: A Loddosgarg  dgools B Loddsgangdo.  (3o@ogeo  Lod@ogeng gmggero A
Loddogmol Jggbod@ogmge omgagds. (0dolomgol, Mmd gl Fobswswgds Logligdom
gbowo  aobegl, Logdo@olos  bgdmo  dJmygsbogro  asbdo@@gds  sbgmo  Lobom
aodmomdgol: A Loddsgamgl gfmegds B Lodd@sgaol  Jggboddogerg, oy x¢ B
©05dM 30 oY gdosb odmdobs®gmdl X ¢ A )

aobgoboanmm Lod@sgang A={a,b,c } Lod@ogaggdo I, {a },
{b }, {C },{a,b }, {a,c }, {b,C }, {a,b,c } A Loddsgmol Jagbod@sganggdos.

gndgom, A ©s B obgmo Lod@sgarggdos, @md AcB s Bc A, 357ob
3004300, @3 A ©s B Gmao Lod@sgmggbos s gFgom: A=B.

dogdsmomo 1. qndgom, A={159 } ws B={519 }. 3bowos, ®md A=B.

dogomomo 1. GEEERIOR NG {X|X2—5X+6:0 } , B ={2,3 } ©S
C={yl(Sny+5)(y-2(y-3)=0} . bowos, @md A=B=C.

bod@sgan gl 9V mwgds LsbEgeo, 0y 02,0 Lab®geoo oM gbemdols
92099963900 ob dgoagos.  doy: A={L7,9} Lobdyeo Lod®ogengs.
sO53oM0ge  bod@ogmgl  gfmegds  gbosbdgmm, oy opo  Lobdgemo  s@so.
bo@gdogy@® @oibgms Loddogag s@ol YLob@Eygem Lod®ogeol dogsgomo.
dmJdgogdgdo  Lod@sgmrggdby.  godgom  dmizgdgemos  m@o, A s B
Lod@ogerg. A o B Loddogarggdol  gog@mosbgds  gfmwgds  yggems  0d
9509396@ gd0L  Lod®ogergl, GMIggdoz A ©s B Lod@sganggdowsb gom-gOnl
do0bi  939mgboshb. A o B Lod®sganggdol gogdimosbgds owobodbgds AU B

Loddmemmo. 5335050, AUB:{X |Xe A 56 xeB }.




e

<=~ AUB

| A={79}, B={171011} AUB={791011 }.

A ©> B Loddogmggdol  mobsgggms  gfmegds  gggems 03 gangdgb@gdols
Lbod@ogangl, @mdawgdoi  JgOMEOMYms©  g3mgbosh  @mame A olg B

Lod@ogemgl. A o B Lod@ogemggdol  mobsgggms  s@obodbgds ANnB
Loddmgommo.  sdygedsw, ANB = {X |X eA o> xXeB }

ANB

A={L79 }, B={171011}AnB={7

A s B  Loddogamggdol Lbgosmds gfmwegds A Lod@sgemols yggews 03
9509396@ gdobogob  dgdas®  Lod®sgargl, mdamgdoz B Lod@sgangl 5@
939036056, A s B Loddsgemgms Lbgomds  s00bodbgds A\Blsoﬁ?)mgf\nmmo.

582,300 550, A\B={x [xe A w> xB }.

A\B

A={79}, B={71011} A\B={9}

R S o bogoemo (A\B)U B = A

CSRCOL R A={179}, B={171011. Gbowpos, @md A\B={9},
dop®od (A\B)UB ={1591011} = A.




Lod@sgangms  259M0m05bgds s mobsgggms hHggh  dgagodmos  aobgdo@@mm
SM5I5OBM M0,  osModge  Modgbody  Loddsgamobsmgol.  gmdgem,  3g35J3L
@odgbodyg  Lod®ogarg. o3 Loddogemgms  gog@mosbgds  gfmegds  yggars  0d
9509396@ol  LodMogegl, @MAmgdoi 939mgbosh gOm-gOml  dsobi dm3gdgero

Lod@ogmggdoesb. s@bodghs: AU A, U...UA 6 UA,
k=1
A LA, ..., A LodAsgmgms  msbsgggms gfmegds  gggees  0d  gangdgbBol
Lod@ogengl, GMdggdoi gOMEAMYms© g379m8b0L yggems dmEgdge Lod®sgan gl.
obodgbo: A NA, N...NA 6 NA,.
k=1

A ©s B  bLoddsgaggdol Lodg@@opgmo bbgosmds gfmwegds (A\B)U(B\A)

bod@ogangl. A o B Lod@sganggdol Lodg@d@oygeo Lbgomds s@obodbgds olbig:
AAB. 2563503 go0m AAB = (A\B)U(B\A).

dogogomo 1. 1
A={17,9},B={1,7101%}

A\B={9,B\ A={101T
AAB = (A\B) U (B\ A) ={9,10,11}

godgom, M @o0dg  s@o@oMogemo  Lod@sgmgs s AcM. C,A
Lodommmmo s@gb0dbsgmn M VA Loddogamgl ©o gyfmwgdm A Loddsgmols
535 gdsl M Loddsgegdog: C,A=M\A.

©g09@gds*. (g IJn@asbol 3obmbgdo) gndgsm, AcM s BcM.
Lodo@manosbos Gmermdgdo

Cuw(AUB)=C, ANC,B,
C.(ANB)=C, AUC,B.
05353 30GMm 300390 domsbo:
5300mm bgdolidog@o X gmgdgbdo C, (AUB) Lod@sgmowsb. 350b

(xeC,, (AUB))= (xeM © xg AUB)= (xeM,xeA ©
xeM,xe¢B) = (xeC,,A w> xeC,B)=xe(C,ANC,B).
d5olosdy, C,(AUB)cC,,ANC,B.

sbans  sgowmm  bgdobdogdo X gagdgbdo C,ANC,B  Lod®sgmowsb.
dodob




(xe(C,ANC,B)=(xeC,A ©S xeCy,B)=(xeM,xe A
woXeM,xgB) = (xeM ©s xg AUB)= (xeC,, (AUB)). dogomgm:
cy,ANC,BcC, (AUB) .
hggbl dog®d od@303gdgeo Lod@sgary®o ho®mggdowsb ©s Lod®ogegms

Ameemdols 2obdo®@gbdosb o35 33b0m 30039e00 Aoemdols
Lodo@nE05bmdsls.

Sbogrmaoyg®e odGioargds dgmeg Gommds.

LodBogmgms ©g350F Yo boddsgmo. gogom a o b @s0dg mdogddgdos.
Loddmenmmo  (a,b)  o30bodbogmn  womspgdya  Fygzoml, @mdgol  3oGggero
g0 9dgb@os as dgmdg b. godygom, O3 m@o (a,b) s (c,d) wogsygdygao
FTygoemo Goaos dbmerme 359dob Gm@s a=Cc ©s b=d.

‘dgbodgbs. (a,b) s {a,b} Lbgswslbgs mdogd@gdos.

30Jgom,  dmEgdgmos A s B lLoddsganggdo. yggeos  dgbodengdgano
smsagogao  (a,b) Fygoagdols  Lod@ogergl, Lowsi aeAbeB A ©d
B Lod®ogamgms  ©g35@0H g0 bsddsgmo gfmwgds s Ax B Loddbmgmno
>m0bodbgds.  sdygocse,  AxB :{(a,b)|a eAbeB}. oy A=B 35dob AxA

39Vmwgdbn A Lod@ogmol ©g3o0@ Y 3go0@s@l  ©o Aol s3@bodbogm A2
Loddmermmo.

A-79 ] B f710a1]

AxB={(11),(17),(110),(11D,(7,9),(7,7),(7.10),(711),(9.0),(97),(910),(911)} .

NPNCOINVEN IR A =[0,2] ,B=[12], 3d5Tob 53 bLod®sgmmggool ©gz3o0E9e0
bod@oganls  dgagodenos  dImydgdbmm  ds@Bogo  0bBIO3MgHoG0s Lo 3m@obs@m
Lod®EYgbg, M9 2ogoblgbgom, MmI @oibgms ymgger ©ogsygdae (a,b) Fygoel
Lod®EYgbg dggbododgds gohmswg@mo Fgth@ogo, Gmdgol 30M3geo 3mOEobs@os
a, bogm dgmeg b.

3

Fo AxB




CALOKEIRAM  Lobomgopmo AxB#BxA. ds@mmss, gondgom A=[02],B=[12],
dodob 939690

Yo AxB BxA

‘d93603dbemm, ™I Lod@sgagms ©g3oOEYo bod@sgmols 2sbdo®@gdol dogrom oy
dmigdgeo Lod®sgeggdosb gOm-gOmo Lod@sgag (oMogeos d5dob bod@sganoz
3oM0geo Lod@sgags.

®o@ibgomo Lbod@sganggdo. Jggdmm hggb golomdagdagdm dgdwgao swbodgbgdom:
N ={123,...,n,..} -bs@y@ogy® Goibgms Lod®sgeny.
Z={..-n,..,-2-1012..,n,..}- d3oge Gogbgms Lod@sgeng.
Q:{m |meZ,ne N} -Go@Gombogny@ @Gogbgms Lod@sgeng.
n

A530mbsey®  @oibgms  Loddogegl o3l dgdspo
ngoligds: bgdoldog@o 0,,9, €Q @oibggdobomgols
dm0dgdbgds  gOmo  doobi  @sEombogryg®o  @oibgo |
obgmo, @md [, <q<(q,. doOnsz, bogdo@obos sgo@emm

q =ql;2qz , 3530b Lodo®manosbos 0, <<, YAMMS.

=0
- @



aobgobogrmm  @Gogbgomo  mg®do, oby (Ogg, Omdganbyi os@hgymo  g35J3L
smgeol Lomsgyg, dobd@edo (Ambsygggmo, Gmdmol Log@dg gdmols Gmenos) s
©50go0m0  Jodo@mygagds. domgds@Gogol Lobgmenem 39@Lowsh 3bmdbogos, @I
4mgge  O530mbo@y@  @oibgl  @ogbgom  @g@dbg  dgglodsdgods  aoMg3399e0
Vao@oao. dgmeag dbcog, @oibgomo ©@g@dol  ao®g399o  (9O@omgdo o6
dggbodsdgds @sEombosma®  @obggdl,  dspsmomsw  Fg@Fogo,  @mdgaos
Foddmoagbls  0d  dmbogggmols  dmgrml, @mdeols  dgm@g  domgrem  sogaol
bomoggdos, boam Logddg gomgg@mgsbo 3go@s@ol @osgmbogrol dmeros. gl

Vao@oao  dggbododgds  0®s3E0mbosgy@ ﬁ)ogbgb—\@, GOmdgool  hofgds m
n

Joaool  Lodygoangdom  dgydangdgeos.  mydas, Goibgomo  ®g@dol  gmggeo
Voo @oal dggbodsdgos boglgdom goblobmg@ygammo glsbdgem 3g@omoyao  ob

>M53gM0meygeo  sn{omoswo (ng sofomspo 3g@omygmos 3g@ompon 0 o6 9,
dodob 0g0 Laldygmo sofomswols Lobom hoofgdgds). @oibgomo mgddol yggas
FaoBoeols  dgbodsdolo  @oigbggdol  gOmmdgomds  Fo@dmopagbls  bodwgo
Gogbgms  Lod®ogegl.  ygmggero  bsdwgoemo  @oibgo  hoo(g@gds  gLobOygam
39000Ym0 b 5Mo3gMomeymo sofomspols bodgomgdom. sdslmsb, Lol geo
b gLolGygmem 3g@omeygamo smfogswo [o@mdmopagbl @osEombogy®  @oibgl,
bo@m  gbobdgam  s@sdg@omeygmmo sofomspo  [o®dmowygbl o®MsEombogmy@
®obgl.

I -0@530mbogna® @oibgms Lod@sgany.

NcZcQQnl=4d.

R -bsdwgoa @oibgms Lod@sgag. R=QuUI.

QcRps I cR.

J399mm hggb golodggdagdm gdpgao Labol dysen gogdom:

[a,b] = {X |X eR,a<x< b}‘- hogg@owo dmbsyggmo (Lgadgb@do).

(a,b) ={X |X eR,a<x<b}- wos dmbsgggmo (0b@g@Mgoeo).

[a,b) ={x |X eR,a<x<b}-. bobggtoe wos dmbsgyggmo Bogabomo obfgtigsmo
(a,b] ={x |X e R,a<x<b}- bobgg@o@ mos dmbsgggmo.

[a,—i-OO) :{X |X S R, a< X} woa ab@gfigegmo
(a+0) ={x [xeR,a<x}
— = <

( @ a] {X |X € R’ X= a} babgatom wos ob@g@gopo

(-0,8) ={x [xeR,x<a}

(—OO,+OO) =R

babggMaw wos obfggepno
dmigdyger  396L3do  gobodagdegdn  (3bmdogro  @oibgomo
YA Mdgo0m:
©gogmgds:  YmMggeo a,b bodgogro  @oibggdobomgol  spoeo o3l
9B MY



1) [a+b|<[a|+]b|; 2) |lal-Ib]<]a-b|.

Logo@odmgdo:

L godgsm, A={l} ©s B={2}. i199%@0pos o9 Igosto  Fg9wga0
3odmbom Jgodgdo?
5) AcB; ¢6) 1€A; ) 2€A; ©) 2eB; g 2cB; g AeB.
2. Ygop06gm A={137.9) Loddogamols ggges gbodam J39b0d@sgmggdo0:
3. gmdgom, dmigdygeros Lod@sgan ggdo:

A={t2,  B={th{2l}, c={2l} oo D={{th{2h{L2}}. K9Bomom0s oy
daesmo dgdogao aodmbomJgedgdo?

s) A=B; 93 AcB; ) AcC; ©) AeB; g9 AeC; 3) BeD.
4. 03mggm AUB, AnB, A\B,B\A AAB, AxB, oy
o) A={1259 ,B={297516}
&) A={2n/neN},B={2n+1neN}
a) A=(16),B=[16]
©) A=(L+x),B = (-0,
5. dmEgIamos Loddogmagdo: A={ 1; 3; 4 |, B={3; 7, 9}, C={ 3 & 9 }.
03Mggom:
sy (AuB)nC ; 3 (A\B)x(B\C);
2 (AnB)uC ; o (AuB)x(B\C).
6. dmgdyeos Loddsgen ggdo: A={ 3 5 8 }, B={ 8 9; 11 }, C:{ 8, 10; }
03Mggom:
>) (AuB)uUC; ) (A\B)n(B\C) ;
s (ANB)NC; ©) (AuB)N(B\C).
7. dmigdgeos  Loddsgen ggdo: AZ{ 2; 4, 7 }, BZ{ 7, 8 9 }, CZ{ 7; 9 }
03Mggom:
>) (AnB)uC ; d) (A\B)x(C\B) ;
2) (AUB)NC; © (A\B)x(B\C).

8. Jmgdgmos Loddsgmggdo: A={ 5 7, & }, B={ 7, 3}, C={ 7 12, 13 }.
03Mggm:

o) (AnB)uC ; d) (A\B)x(B\C);
3 (AuB)NC; ©) (AnB)x(BuC).
9. sdddobgm  AxB , oy
o A=hd . B=[ 14 2 A=(24) . B=( 21

o) A=[14) , B=(25] ; ©) A=[04]; B=(02).



10. sd@Gobgm AUB, AnB, A\B,B\A, AAB 0y
o)

%)

11. 990dm§dgom Gmanmdgdo:
o) AUA=A; AnA=A;
) Ac AuB; AnNnBcA;
o) AV =A; ANnD=0.
©) (A\B)uB=AUB.
12%. 9909m§dgm GHmenmdgdo:
o) Au(BuC)=(AuB)uC; ) An(BNC)=(AnB)nC;
) Au(BNC)=(AuB)N(AUC) ; ) ANn(BUC)=(ANnB)U(ANC);
9 (AnC)u(BND)c(AuB)N(CuUD);

13*. shggbgm, G™I:

o) g AcC wos BcC, 35906 AUBCcC;

d) o9 Cc A ws CcB, 3596 Cc AnB;

a) (B\C)\(B\A)c A\C;

©) A\Cc (A\B)u(B\C);

9) (A\B)\C=(A\C)\(B\C);

) (A\B)U(B\C)U(C\A)U(ANBNC)=AuUBUC.
14*. LodoGmeosbos g oGS Hommdgdo: o)  AV(BUC)=(A\B)\C; )
Au(B\C)=(AUB)\C; g (A\B)uC=(AUC)\B?
15*. d908m(dg0 @Hmeomdgdo.

5) Cy(CyA) =A;
d) (AcC,B)=(BcC,A);
a) (AcB)<(C,ADC,B).



16*. d95dm§dgo Gmenmdgdo:
o) (AxB)U(XxB)=(Au X)xB;
6) (AxB)N(XxY)=(An X)x(BNY).
3) Lodos@meosbo s@ol m9 sG>  FHoeEmds
(AxB)U (X xY)=(Au X)x(BxY) ?
17. @533®0bgom Lod@ogmaggdo o) {X[4x+2<0}; &) {X] x> —3x+2<0};

a) {x]sin’x+cos’x<-1; () {x|x+%>2}; 9 {X]|0<x*-5x+6<6};
3 {x][5-3x|1.

2. g96]ios
909996@ 00 gmo [omdmpagbgdo §9bjiz0gdby

96 J3006 (36935  JomgdsBog0b  gEmm-g@mo  w9dbo debgarmgsbylbo  (369050.
owbodbaaro  (36900L  gobos bEgdansw  dggbo dbmm,  Gmd 20boy @0 @S
8IS 0a0  25606bmdogm93930 godmolbobyds Gogmd; Goibggdl domolb
@odmjoydaemgdgdo.  IGSHB00bsmz0b od  m5b5RSGM393b dmols
Jbo dgbgarmgsbos  obgmo  odm jopgdaamgdgdo,  Gmwgbsi  gHmo  bowowols
@s50dy  dmigdaaro  dbodgbgarmdom  ogrbobse  gobolbs beg@gds  dgemmy
bowowolb dbodabgarmds. dsgogromsw, oy g000, Gmd 35005600 38390000
bog@dgs X, dsdob ol RGNl godmgmgaron  oarbsbsw,  mGIeom
S=x2. bfm@ge gb goedgams asdmbsdegh qabdizoa® (sby  (zoabsbs)
@odmyogdaamgdol X ool (jao0G550b  3590@0b  bogddgl)  @o S
GIrs@lb  (Jgo@s@Bol  qoGmnmdl) do@mol.  Jsdobowpsdy  jobebbemdogmydgdo,
@odarols wGmbsi gomo bowowol dbodgbgarmds oebsbs@ 3s5bbs bmgmsogl
J9m@g bowowolb J60dbgarmdsb, swof9@mgdosb Goibgomo 3mbiiz09300.
gndgom, E sdol bsdwgoe @oibgms Lod@sgmol @s0dg s@oEoM0geo
Jggbod@sgang, bognm R — bsdwgoa @oibgms Loddsganyg. go@ygom, Gmd E -
Lod@ogegby Jmgdygeos (3oblsobwgdyaos) @ybios 360dgbgermdgdom R
Lod@ogemgdo, oy dmagdgeos 0 Fgbo, @mIemols  Lodygoggdomsi  E
Lod@ogeols  gmggen  9e09dgb@l  dgglodedgds R Lod@swols  g@mswg@mo
90 9d96@0. 50bodbye  Bo Al Loddmenydo obg hogfgdm: f:E >R ob
E—5R. E bLoddogmgl 5396300l goblsbeg@ol s@g gfmwgds, f -l jo

- gubjiool  dmigdol  (gbo. bogo  XeE  gangdgbdl  gyfemwgdm
396300l Gy dgbdl (b  @odmygopgdgm  3gmopl).  my oGy dgbdol
306309H e X, 3b0dgbganmdsl dmzgdymo o Fglboo gomsbopgds Yy, €R

@o@ibgo, 35dob Y,-U gyfmegdn f gubiool 3b0dgbganmdbsl X, §g@@Goado



s hogfgdm Yo =TF(X;). Lobmyspme X oMadgbdolomgols 3o g{gom
y=f(x). o3 dgdmbgggodo Y-l @odmgogdgmo  @3gmepo  gfmwgde.
dogomoms@  gobgobomm dgdwgao Fgbom dmigdgmo fiR >R ggbjaos:
f(x)=x>. 2obdo@Bgdols  mobosbdo, Asblobwgmols s@ols bgdolidog® X
@osbgl  f Fgbom dgglodsdgds gomopgdmo Yy @oibgo, GmIgamog 9bos
©O40MFo@MN  FOGImon Y = X°. 93603600  S3@gmgy, G Yy =X?
Vgbom, @mgmei bgdmm  gbsbge  dgagodenos  @ogomgos@mmm  3gs50@s@Gols
BoAMME0  (X-3350@530L  2390©0s, bmgm Y 335005806 Go@mmdo). o
‘dgdmnbgggsdo, o9bgd@ogos, o3 Fgboo dmEgdymo @ubjiaool oblobwg@ols
5L Fodmdmswagbl  (040) yomgoo. (9g3603bmm, @®md  gubjcool X
SOA9dgbBols s  @odmgogdgmo Yy gmswol  bsigeoe  dgagodmos
aodmgoggbmm bbgs gamowgdo dop. t o Z. 35Tob t s 7 (33aogdls
@0l ©sdmoegdgmgds hoofgtgds gm@dgmon z = f(t).)
bgdomndgmosh  asdmdwobsdyg,  gubjiool  dmigds  bodbogl,
Omam@a3  25blabwg@ol E  s@ol  domomgdsl, obggg f dgbsdsdobmdbols
dmzgdol.  bdodo  gyubdiooll  JmEgdol @AM goblsbmg®ol  s@gl  o@
90omgbdgh (dogomomsw Limaol gd@sgegl Lobgerddmgsbgermgddo). sligm
‘dgdmbgggodo g9bjiool aoblsbwg@ol s@ol J39d ayeolibdmdgb  ygges od
X ®0gbgms gOmmd@momdsl, Gmdgammnsmgolsig F(X) godmlobyagdols sb@o
1
X—3
3oblobegdol s@ol dJomomgdols aomgdy, 35Tob gayeolbdmdm, @md dobo
25bbabegmol s@gs R{F Loddsgeny. gogggemagbol dmEgdgee 396130 hggb
5d dopamdon golomygdegdom.
gndgom dniggdymos m@o fIE >R o g:F >R g9bjzos. godygom,
amd gL g9bjogoo  Hmeos gy domo  oblobwgdols  sMggdo  Hmeno
Lod@ogemggdos; E=F ©s gmggemo XxeE  @ogbgobomgols  f(x)=9(x).

5J3b. dogomomolsmgols 9 godyzom, dmzgdgmos  gubjgos F(X)=——,

doomoms  gobgoboemo  m@o  gybjigos f:R>R dmigdgmo dgdogao
Vgbom: f(x)=x° s> 0:[0+x0) >R Imigdgmo Ygdpgao Fgboow g(x) = x>.
9L 39630900 Gmeo g9b30goo 5@ s@0l, gobsowsb domo Asblobwgmols
509950 g00Isbgol 5@ gdmbggge, m9dgs f(X) = g(x) =x>, Gmags X e[0,0).

356356 @ gds. gmdgom  dmigdygmos m@o gybjgos fIE—->R o
g:F—>R.
sydgom F CE s ygmggeo XeF a35J3b g(x) = f(x) 35Tob go@ygom, dm3
g g9bjgo> o@ol  f gyubjgol  gboyegs F o Loddogargbg.  (sbigm
dgdmnbgggsdo  dgodangds  gdMomme  oby  gmdgoom:  f q9bjgos  F
Lod@ogargbyg gdmbgggs 9 ¢9biost.)

5bodbyemo  Bg@dobmenmaool  dobgegomn  ggo@s@Gol  a39Gweols
Log@dol  Lodygoagdom  33o@@sGol  Ro@mmdol sbsmgamgero gm@Iygas
(396Jdzos)  o@ol  f(X)=x*  gubjgool  Ygbeyogs wsEgdom  @Gogbgms
Lod@ogangbyg.  Loo@yglbE@dsgome  dmgoygebmo  jogg  gOmo  dogogomo:



x% -1

X+1
500Mg9d0  dglodsdobow  o@ol  R\{-1} ©s R, o30@md gL  ybiogdo
9Omdobgmols oo 5@  oMol, 0ygdzs g Y930dbegogdomn R\{-1}

aobgobogrmm  g9bjiogdo  f(X) = > g(Xx)=x-1. domo goblsb@g@ols

Lod®ogagby (m@ogg BYbJEool Loghmm goblsbwg@ols s®9bg) d5Tob olobo
9JO»Isbgmols Hmeoos.

Amam6  godmgmon  Joagdymo Y= f(X)  g9bjgool  d60dgbgermds
3oblob@gdols ool 53> oy 0d  [gOBoedo? gobgobogrmm  Jogsgomo:
g0dg00m, f(X)=x*+2x. go3mgmn f(2), f(x+5).
f(2)=2°+2-2=8;
f(x+5)=(X+5)°+2(x+5) =x*+12x + 35.

396J300bg 360dgbgermgsob  0bgm®dszosl ggodanrggl dobo  a®og00.
dmgoyggebmm  gubdaool g@ogogols aobdo®@gds. gmdgeom, fiE >R @s0dy
Gabdgoos. o8 gybjgool  aBogogo  gfemegds  yggms  gbodarargdgeo
(x, f(x)) ULobol  Fygogmolbogeb dgdoyed  Loddsgagl, Lowsz xeE. f
396300l g@oxgog0 I'i —om s@obodbgds.  sdygodow,

Ty ={(xy) xe E,y = f (0} ={(x, f (x))| x € E}.

Amama 3 gbgosgm, ybjiool g@sgogzo  Gogbgms  [yzomgdobogsb
Jgdaomo  Loddsgmgs ©s 5do@md gubdicool a@sgogo RxR - Lod@sgemols

J3gbod@sgan gl Fo®dmowagbl. gl Lodyogmgdol  ggodanggls a96d3ool
30553030 mgoelshobm  Fo@dmgoeaobmm, @mym@E Logmm@eobs@em  Xoy

Lod@Bgol Jggbod@sgany.

J3gdmo  Bmgoygebm  @Gsdmgbodg  360dgbgermgsb (36980l o
ngoebshobmgdolsmgols, 950 939bF oM @0 396Jiool dogomomnby
25305b@gbm dom.

godgomn  dmEgdygeos f:E—>R 396J300. f(E) Loddmemmo
>0gbodbogomn Lod®ogergl GMAgaoi dgoagds g4zges 0d Y @oibggdologsb,
Omdggdolbogolboi s@Lgdbmdl ghmo ds0biz X @oibgo goblobmg®ols s®owsb
obgmo, @Gmd  F(X)=y. BoBobowsdy: F(X)={yeY|IxxeX ©> y= f(x)}.
f(E) Loddogmgl 39bjiool 360dgbganmdsms otgl (Loddmogengl) ofmwgdgb.
dmggobogmo  5obds@gdowsb  dgg0daros hodmgoygsarodmm sangm@ondo,
0dobs my GOFmG ©sgoesobom qofbodgdyaro yeR @03630 gyamgbob oy
0@ abgiz00lb  dbodabgermdoms oyl . bsbyenwmd®m, qofbodgdayao Y
@0 bgo  gyamgbol  qubiiool  dbodabgarmdoms  s@mgl  Jbmarme  od
d9dnbggas do, Gege gobBmargdsl T(X)=Yy (X @ggeroeol dodsmor ) olab
JO00 35063 53mbsblbo.
dsgomomo 2.1. f:R—->R, f(X)=%x> g9b6jcool gGogogol, T ={(X,X2)| x € R}
gbgodbl, AmameiE Limeol 3y@lowsb gogom, o3l Lobg (ob.  bobsbo ).
ngoabshobmgdolmgol, Imzgdymo  gybjioobsmgol  gobgobogomm  bgdmm
dmygobogoo (369090msb ©s353doMgd o, Msdwgbodg Lsgombo.



1) dm 393900 396JEoob
3oblobeg®ols  oMgs  bodwgoen
@Gogbgms R boddogarg, oby oy
©g@dol oMo gey@o  4mggeo
FO89 Babdaool a@sgogh gggmb
(9Omoegaon (90O @0 o).

2) 396300l 360dgbgamdsms  Lod®ogangs:  f(R) =[0,40). dodmas

gmdgom @s0dg Y, @oibgo s@ol gybjiool dbodgbgamdoms Lod@sgerowsb.
35306 F(X) =Y, 356¢mmgdsls 569 X? =y, 2ob@mmgdol o3l g@mo o063
5dmboblbo  g39bJ3ool  goblsbwg@ols s®owsb. gl 3o dmbpgds dbmerme
dodob,  @m@Es Yy, =20. 4ymggeogg  bgdmomJdgal o5zl do@dGogo
39mdgAOoyg@o  0bBgM3MgPoios. Lobgmomd®: 00X  @g@dol  3o@oe gany@o
V89 Y=Yo 43900 89bJgool a@ogogl dbmmee 0d dgdobgggsdo, GmEs
Yo = 0.

SRRSO 300 ]300 g9bi0s, Imgdyemos dgdwgao Loboo

£(x) = X, X <0,
B —X-1,x>0"




50300 slobobos, MHMA gybiools d60dgbganmds Xx=0 (gO@oaTo s@ols
0, 9. 0. £(0)=0. (03 BJ®L, ™I gybjxool Ibodgbgenmds x=0
V90@o@To @0l 0 o o@o -1 bobobbg o3wbodbogm olidom).

godaom, §abdGos dnigdgmos Fgdgae boboo
x> +1,x<0,

f(x)=1—x-L,x>0_
2,x=0

3_

2@

dodob f(0)=2.




dogogomo 24.

g0 dgom dmigdygmos ¥ubdiEool a®sxoo.

d5d0b sgoao wobisbobos, ®md f(-1)=1 f(0)=0, f (1) =2.

2_

dogomomo 2.5

09 96300l a®ox303L o3l dgdwgao Laoby,




1 3
-2 -1 0 1 2
] X
-1
-2

35906 (1) =2.

InEgdgmo g9bJcool  aoblsbegmol s@gs Loddsgemg [-12], bogm
360Tgbgemodsms Lod@sgemgs {12} o ol dbm@me meo gagdgbBolbsgsb
900>
256850@gds:  ggbdizool fIE > R ¢fmwgdgh 390dog g96jcosl oy dobo
db0dgbgamdoms Lod®ogerg gHmgergdgb@osbos.
393603bmm, Gm3 09 g9bjcos f R —> R 39080305, 35906 dolo g@sg040

0X @g@dols 3o@oggayy@o [aggo.

g96Jzosms 3@33mbo0s. gndzom, Imizgdgmos m@o gyblaos Y= f(X) w©s
y=0(x). f oo g g96jgogdol jmd3mboios 56y @ngeo g496]ios
356035 @gds gdgabso@ow
(fe9)()=1(g9(x)),  g(x)eD(f).
9603365 2. 1 Lobeopopmw, fog ws geo f lbgopolibged.

3obg0bogmon dsgsmomgd

. godgom, f(X)=x>+2x+3,g(x)=x+3

(fog)(x)=f(g(x)) = f(x+3)=(x+3)*+2(x+3)+3=x>+8x+18
(9o )X)=g(f(X)=g(Xx*+2x+3) =x*+2x+3+3=Xx"+2x+6
Gbowos, M o3 dgdmbgggodo (fog)(x) = (geo F)(X).

> fi=X->XN24+2*X+3;




fi=x—>x?+2x+3

> g:=X->X+3;
g:=Xx—>Xx+3

> plot([f(x),9(x)],x=-2..2);

> h:=x->f(g(x)); h f(g(x))
=X = 1(g(x

>h(x);
(x+3)°+2x+9

> r:=x->g(f(x)); r=x— g(f(x))

> r(x);
X°+2X+6

> plot([h(x),9(X)],x=-2..2);

2. gmdgom, f(x)=3x-2,9(x) :%x+§

(fog)(X) = f(g(x)) = f(§x+§)=3(§x+§)—2=x

(o F)(0) = g(f (%) = g(3x—2)=§(3x—2)+§=x

od dgdmbgggsdo, dmama gbgosgm (feog)(x)=(ge f)(X). dogomomo I-sb
hobl, ™I sligom Gremdsl gmggemmgol sds ofgl saoao.

0d d9dmbgggodo, @m@Es (feog)(X)=(ge fF)(X) =X, Loddg a35d3L L3gEosmyg®o
Aodol f s g gybjiogdbmsb.

3dsgaso g96dios. Gmam® i3 bgdmm gbsbgm, my agodgl f(X)=3x-2 ©o
1 2
g(x) = §X +§ 396J30900, 35Tob (fog)(x)=(ge f)(x)=X.

f-)=3-)-2=-5 = g(-H)= %(_5) +§ -1
1.2 4 4 4
92)=52+5=3 = f(x)=33-2=2

Omam@3 gbgosgm, f -0l dbodgbgermds -1-Fo s@ol -5, bogom g-b
db0dgbganmds -5-do -1-0li Fmeros, g-b dbodgbganmds 2-o 4/3-0s, 35Tob,
am@as  f -0l 360dgbgermds 4/3-do s@ol 2. dgg3b60dbmm, GmI hggb




BoJBogde mMogg dgdmbgggedo gobgobogrgmn ubiEosms 3mddmbozos.
30039e0 dgdmbgggedo ggod3ls
(fog)(=9)=f(9(-9)=f(-)=-5,
boam dgmeg dgdmbgggsdo
(9 G =9(f(2)=9(2) =
3 3 3
G003 ghyeogm, T es gg9bjgogdo 9omogdmdgjaygm dmgdwgdgdh
Sbm®309e09d96. 53 Godol gy9bdi309dlL dgdcgumo R9bliogdo gfmwgdsm.
g0y d9dagaeo }9bJiool 33530 3obdom@gdsls dmgoygebogm,
dm304356mm YOm0 gOmEombobs gybiools gobds@m@gds.
g dgom, dmzgdygmos ggbjaos fIE—->R. f -l gfmwpgds g@mogdm

3o bsbs g9bJ30s, 0y gmggeo m@o X, # X,-mg0l 25bLob@g@ol s®owsb
agodal F(x) # f(X,). gobgobommm gubjios f(X)=X>. gl gybjgos o6
@0l gOmoghmniEegbsbs 9b]0s, Moashb X—ol Mm@ aoblbgoggdeyam
d60dgbgamdol Y —ol gOmowsoogg 360dgbgamdbs dggbodsdgds. dopgsomsw,
0y ogowgdm X=-1 o X=1, a39]6gds f(-D=f()=1.
20 -
dog®5d, m9 dgg3beyosgm ]
2obLobmg@ol syl [0,+0) )
‘o gsdeg, dogowgdm 154
9A00gOmEs@lbobs gybjiosb. ]
sbans dmgoygobmo dgdagaeeo
396Jd300L 335300 256do@Hgos. 7
3004g0m, ®md f ©s g ]
Badcaamo Babdzogdes, oy obobo 0]
9H00gamaommlobs g9bjizogdos s 1
LAY gds HOEMmoS ]
(fog)(x)=(g° f)(x)=x. ——
903600 bybGow, o3 dgdmbgggsdo 1
3004300, Gmd g o>Oob f -0l

V3d9mm0 g96d30s s hogPgdm g(x) = f (X). sbommyon@ow, f s@ol;
g-b gdsaamo BabJaos ©o hogfader F(X)=g7(x).
9- 0 bggbl dog® bgdmm gobbogryemo f(X)=3x-2 o g(X)=:—]3'X+§

,__.
fua’

X

396J30g00bmgol ag5J3L:

1 2
f(x)=3x-2 fixX)==x+=
(x) =3x (x) 3x+3
g(x)=£x+g g (x)=3x-2

3 3




3@5JBHogyms© Omyme godmgmm dgjagymo gyublios. sdobsmgol
aobgobogomm dopqs@momoa. gmdgom, f(X)=5Xx+2. godigzom dgdwgyboodag:

30039e @ogdo f(X)-b gggeom y-om ©s gFgom: y=5x+2. dgdogy X ©o
y-b spgoamgdl gy@gmomn: X=5y+2 ©s gblbom aobGmergdsls y-ol

dodsGm: y=%x—§. V99098 ¥ -U gagmon fH(X)-00 ©s gFg@m:

f(x)= %x —é. dmgml g5dmFdgdm (fo f)(X)=(f Ho f)(X) =X Gommdol
JoOmgd e mdsL.
(fofh)x)=f(f*(x) =5(%X—§)+2= X

(f 1o f )(x):f1(f(x)):%(5x+2)—§:x

©> de@mb, 2035033000 G gogdodos dmi3gdymo Rgubliool
3®ox04bs s dobo g3gysro 996300l g@sg03l Jm@ol. sgo@mm

hggbl dog® bgdmm aobbognygano f(X) =3x-2 o fl(X)Z:—:;X+§ 296J30gd0.
> plot([3*x-2,X,1/3*x+2/3] x=-2..2,y=-2..2);

2_
GOym@E gbgesgm, dgdaaawe gbigool
2595030 doowgds Ingdyemo gubiools
a®og040L y=X FOgol dodsdm o1
mg®@dygemo Lodg@®oom. gl Fglo
ymggermngol do@mgdaaos dmzgdyeno
Babdioobs ws dobo IgJegamo gublaool g 7 3
3M5%503950Lmgob. .

BOPSPO S gagdswo B9b30gdo. gndzom, dmEgdygeos
396Jaos fIE—>R. fagybjgosl gfmwgds bOwswo E
Lod@ogengbyg, 09 3 Lod@sgenol bgdoldogdo X, ©s X,
@oibgolbomgols

f(x) < (X)), @mEs X < X,.

dog o000 2. 5 ERRNRIIIIUIGERE I IETeN




OmamA (3 gbgsgm, gb g9bdiEos bOWswos megol goblsbmg®ols
>M9%g.
f 96d3oolb gfmpgds gengdowo E Lod@sgamgby, o o8
Lbod@oganols gmggemo X, ©s X, Goigbgobomgols
f(x) = (X)), @mEs X < X,.

dog o000 2. 6 EENRINTIGIRIGEEIA] i IEIN

=x, X € (-0, 0]
f(x)_{—Z, X € (0 ,+o0)




—2-lq

Omama 3 gbgosgm, gl g9bjizos gegdoos msgols
2oblobegdols oM gby.

f g9bJzosl gfmpgds IgoEdoe bOwswo E Loddsgmgby, oy o3
Lod@osganols gmggeno X @sX, ®oibgobsmgols
f(x) < (X)), dm@s X < X,

dogogomo. 2. aobgobogrmm g39bios

f(x)=x°

1 2
¥

9L g96J3os I3oMse bHwswos R—by.




f 39bJool gfmgds dgo@o gegdswo E Loddsgegby, oy
od Lod®ogeol ymggao X, @oX, Goibgolomgols

f(x)> (X)), @mEs X < X,.

dopo000 2. SEEFNNRINTICIDIGEEIEH IETN

f(x)=-x°
27
¥ 1
-2 -1 n 1 2
] ¥
_1:
2]

9L g96J3os I3oMoE gegdoswos R—by.

E Loddmogangbg aoblobmgdge f gubjiosl gfmwgds
Jobm@@by®@o 53 LodMogemgbg, M9 00 bOs©os 5b Jemgdowo,

boam f gqbios dgo3@s dmbm@Gmbydos, mey oo dgoE@o©
bOOOS ob 3OO e gdoos.

CALGEEISPAR] dg0dengds dmigdgero g3bdiEos o® oymls
debm@Emby®o.

oobgobogmn . gibdGos
f(x) =x°
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-1 0.4 o 0.4 1

9L 396305 5@ s@ol JbmEMby®o. s masi, MY 5300 om
Voo omms (ygoamgdl X, =-2,X, =1 o X =-1 X, =2, 35Tob
f(x)=f(-2)=4,f(x,)=f@Q)=1f(x)=f(-1)=1,f(x,)=f(2)=4.
Goame3 gbgosgm, f(X)> f(X,), dmEs X, <X, ,boae

f(X)< f(X), OmEs X < X,. op®sd [0, +00) Fgomgeby gl
396Jd30s 3goMo bHs©os

o = o
N fay! (] —

o
(]

[

0 02 04 0B 08 1
boam (-0, 0) Igomgobg 0p0 dgoE@oe Jagdoswos

o o o -
e o ]

o
(]

]

-1 08 06 04 -02

2




399 LodbgHgmo s Fgdmyglbsdog@gmo gabjizogdo. godgom,
doizgdgeos fIE>R. f gybjaoslt gfmegds dgdmbsbog®gmo
bgdmEsb, 0y sOLgdmdL oligmo bsdwgoamo M @oibgo, G™I
gmggeo X—mgol E—-@ob g3od3L f(X)<M.

dog o000 2. 9 EEBIINIGIDIGEIA] ¥ [N
f(x)=—x>+1

IIIIIIIIIEIIIIIIIIII
A 05 D 05 1

0.4 .

1 T N

OmamA ;3 gbgosgm, gmggeo X—mgol f(X)<1. g.0
f(x):_x2+1 29630 bgdmesb dgdmbsbrgdygaos.

f-b gfmpgds J3gdmpsb dgdmbsbpgdamo, my s@lgdmdls
obgomo bsdpgoewo M Goigbgo, M3 gmggero X-mgol E—wsb
f(x)>m

ISR (] o 5bgobogoemm 9bos

f(x)=x*+1




o
i

-
rTrrrrr1r1a

-1 04

a
MmO gbgoogm, gmggeo X—mgol f(X)=1. g.o

0& 1

f(X)=x*+1 g996z0o J390mwsb Vgdmlobogdomos.

f 39600l gfmpgds gdmbsbpgdgemoa, my ogo
‘g3 lobg@gmos Gmam® 3 J3gdmwsb, obg bgdmesb.

doa o000 2. 11 R RINIICIOINEEIZ H IETN

f (X) = cosx
f:R>R,

f 9gdmbobegdgmo g9bjiEoss, Gowash ymggao

x e R—mgols |cosX|<1. g.o. -1<cosx <1

IMTTHOTTTTTTT T IG
- -4 -

0.5

-1

11 1 1 1 1 1

I

2 4

B

f 396J3ool gfmegds Fgdmglsdogtgmo E Lod®sgengby,
0y bgdolidogdo oswgdomo A @oigbgolbmgol dmodgdbgds o3

Lod@osgarols obgmo X, Fg@@oero , eI

I (x,)| > A.




dogomomo 2. 12 N RIICIuIn f(X)=1 396Jizos (0,1]
X

Fgomgedo.  go. f: (0] —>R.

10

9L g96J30s J3g3mwsb dgdmbsbmg@dyanos, @opash ymggero
X-bmgol (0,1}-©sb f(X):121. dopa@sd f o@os dgdmbsbrgdgeo,
X

o356 030 5@55 bgdmwsb dgImbsbgOy@o. JoMmes(3, S3oOM”
bgdoldog@o A woswgdomo @oibgo (A>1). sgopmm

Xy = 2_1A X, € (0] 35906

f(xo)zxizzA>A.

0

T T T T 1
0 2 4 [ £ 10
x

9-0. f(X):% oMo dgdmbobwg@gemo (0] -by.




dogomomo 2. 13 ERRBHLNTIGIRIN f(X):—% 396Jizos (0,1]
Fgomgedo.  go. f: (0] —>R.

—-in -

9L 39630 bgdmesb Jgdmbsbrgdygmos, Goasb ymggano
X-bogol (0,1]-56 f(X)=—1<O. dopa@od  f o@os
X

dgImbob@g@mo, @oEash ogo s®os J3gdmeasb dgdmlsbmg@ygano.
doOmas3, 5300mm bgdolbdogMo @opobo oo A) ©s©gdomo

®oibgo (A>1). sgowmm X, =2_],-A\’ Xo € (0] 53sbmsb

|f(x0)|=i=2A>A.
XO

9-0. f(X)z—1 oMo dgdmbobwgdygmo (01]-by.
X




wafo ©s 3gbdo g9bd30gdo. godgom, f gubjzos yoblsbrgdymos
3OMAOEobsGms Lomsgol dods@m Lodgd®oyan E dygoe godo.

f 396doob gfmgos wafo, oy bgdolidog®o  X-mgol
25bLob@gMol sMoEsb doBmgdymos Gmemds f(=x) = f(X).

dogogomo 2. 12 f(x)= |X|
f(=x) =|-x=|x = f(x)
g-0. (x) = |X| e os.

o
rTrrrrrr7T7artTrrrrrriritTi

-1 -0.5 a 0.5 1

a0 g96J300L gBox5030 LodgE®ogmos @APbsGmns
©gAdols dods@o.
f 396Jcosl gfmwgds 396@0, 09 bgdolidogdo X—mgols
2obLobE@gMol sMosb oMM gdymos Am@mds
f(—x) = -1 (x).

dogogomo 2. 13 f(x)=tanx ; f: (—%, %) —->R.

f(=x) =tan(-x) =—tanx=—f(X)
g0.  F(X)=tgx 3gb@oo.




o]

b
—
11 1 1 1 1 1 111

o

180 -1 0

I o0& 1 15

39660 896300l a@s5040 Lodg@Moymos JOMAEObSGMS
Loomasgols 0ds@m.

bodghdoge Fgomgnby 3oblobegdymo
396J3os dgodgrgds 5@ oyml sO3 wyfo s sOE 39bdo.
dopomoms, f(X)=x+3 gy9bjzos sO3 @yfos s sOE 3gbdo.
dotmeosz, f(=X)=(-X)+3=—x+3 = f(x)=-f(X) ©o
f(—x)= f(x).

|||||||||||||||||||||

3gBomeEgmo g96J30s. godgom, dmzgdgmos fIE—->R.
f 396d30ob gfmpgds 3g@ompygmo gublios 3gdomwon T =0, oy
3oblob@gdol s@ol ymggero X FgoRogolbmgol X=T §g@@oengdo
939036056 goblobeg®ols 5s®gl s

fF(x+T) = f(x)




CYINGOIMOIPAEY f (X) =SiNX 3g®omEgeos 3gGomEon 27 .

1
0.5
|:I:IIIIIIIIIIIIIII||||||||||||||
P 1 2 3
-0.57
_15
-1
0.5
||||||||||||||||||||||||||||||||:EI
B 5 A i
F-0.5
-1
17
¥ 0.5
I_IEIIII_:q-IIIIIIIILI
_15
og Tosdol  f gybjiool 3g@omeo, 35906 —T —3 3g@omwos.
doOmans(3,

f(X-T)=f((x-T)+T) = f(x).




ao®Es sdobs, oy T gybjiools /

39M0mEos , 35dob £NnT, Lowos . . . . .
ne N, 3g®omeos. -4 - -2 -1 0 1/
hgoamgd@og, gabdzool 1
39@0melb gfmegdgh yzoms
EJo0m 3gM0mEgdl dm@ols
93d3odgll. f(X)=sinx ¢ybjzosl
aVorgds 27 —3g@omwgmo g9bicos, 3
033> dJobo 3g@omEgdos Sy@gmgyg
2k ooz k=£L+2,... .993603b6mm, ®m3 g9b3ools 3gBomons
‘dodol dgodangds o6 sOLgdmdegl  9dEodglo. dogsgomsw,
f(X)=1 g9bjos 3gMomeygemmos s dobo 3gMomwos byaolsysb
2oblbgoggdyao bgdoldogdo bsdwgogmo ogbgo a, gobsowsb
f(x+a)=1= f(x).

396J300l gJuE®gdndo. godgom, Inigdgmos fIE >R, Lowsg

E &o0dg dyomgos. X, € E (goBoml gfmegds f gybdiools

@ gom@o dobodygdol Fg@@omo, 0y dmodgdbgds Xy -0l obgmo

& —300530 (Xg—&,%X, +€), O™ gmggamo X—mgol (X, —&,X, +&)NE

Lod@ogeopsb 3543
f(x) < f(x,).

ngom f(X,) Gogbgl 9fmegdgh @mgsmy@ ds]lodydl.

X=-2,X=-1Lx=2,x=4 {g0@oagdo gomgogu®o dsjodydols
VaoHoggoos

Xo € E F90pomb gfmpgos f g9biools eomgsmadmo
dobodydol FgdBomo, myg Jmodgdbgds X,—ols olgmo &—dowsdm,
M3 gmggeo X—mgol (X, —&,X,+&) NE Loddsgmowsb a35J3b

f(x)> f(x,).
f(Xo) ®oibal 9fmegdgh @ joemyg@  dJobodydl.

X=-4,x=1,x=3 (90@oagdo comizogy@o dobodydols §gdGoemgdos.

o goeng@o doJlbodydol 56 dobodydol FgdB o gdls @mgsmado
9JLE® 990l TogoOBomagdo gfmegds, boam @mgsaad dsJlodydls
ob 306039l @0 gomad gJbE®gdndl 3Fmwgdgb.

b2

v
LK



Xo € E {90poml gfmegos f gubliool 335300 @mgsmyg@o
doJbodydol FgdEoemo, my dmodgdbgds X,-ol olgmo &—dowsdm
(Xg—&,%Xy + &), ®mI ymggemo X—-mgol
(Xg —&,Xy + &) E X, } bod@ogemowsb 33530

f(x) < f(x,).
mgon F(X,) @Goabgl 9fmegdgb 33530 eomgsma®@ dojlodydl.

X=2,Xx=4 (9030 gdo 335300 ds5Jlodydols Fg@Boegdos, bogm
X==2,X==1 o6 5@0l 335360 @mjgoeycdo dsJodydols §g@Eoggdo.

Xo € E (900wl gfmegds f gubiool 335360 @emgsmyg@o
dobodydols FgoBoeo, myg Jmodgdbgds X,—ols olbgmo &—dowsdm,
Mmd gmggeo X—mgol (Xq — €,X, + €) N E \{X;} Lod@sganowsb
63°d3b

f(x)> f(x,).
f(X,) ®o3bgl 9fmegdgh 335360 @egsmy@  dobodydl.
d3o3M0 @mgseyg@o doJbodydol 56 dobodydol FgdE o gdls

335300 @ s gJbE®gdgdol FgomEomgdo gfmwgds, bognm
33530 @emgo@y@ doJbodydl ob Jobodydl djo3@ @ oy

9JbH®gdgdlL 9fmwegogh.

X=-4,x=1Lx=3 {gh@oagdo 33530 3060d9dols §gHEoagdos.

g dgom, dmzgdgmos fIE >R, bowog E @o0dg dgoemgoos
dogmgdomn a o b FgoBomgddo wo X, €(a,b) FgoBomo s@ols
f 396300l @emgs@ydo gJbB®Mmgdndol FgmGoeo, dsdob X, € E
TgoBoal gfmegds T g9bjizool Jogs eomgsemado glE®gdgdols
Faddoeo.

X=-2,X=-1Lx=1x=2,x=3 {(gd@oargdo dogs gJL@®gdydols

Voo @oagdos.
X=-4,Xx=4 (90@oagdo 5@ 5@05b dogo gJLlE®gdydol §g@Goengdo.

30dgom, dmzgdgmos fIE >R, bospog E Go0dg dyomgmos.
2oblob@g®ols o@ol olgm X, Vg@@owl, dmdgmobmgobsi 3353l
f(X)< f(X,) gmggemo Xxe E—-mgol, gfmegds f g9bjicools
dmdseEado ( SdbmeaGg@o ) dsJlodxndol FgoGomo 56




Gd@Osgme, dsbodgdol FahGomo , bomm mgon  f(x,)-
396300l dsJLodsayg@o (pamdsay@o dslbodydo) dbodgbganmds.

X=2 {90@omo geomdosgrgdo doJlodydol FgdEogos.

2oblobg®ol s@ol olgm X, Vg@@ o, dmdgolmgolss
ag35dgl: F(X) = f(X)) gmggero xe E-mgol, gfmegds f gybjisools
a0 mdS@a@o ( Sdlmma@ado ) dJobodydol Fg@@Gomo o6
9o@ome, d0bodyndol Tg@Bomo, boam f(X,)-b gybjaools
dobodogry@o (peomdsgny@o dobodydo) dbodgbgermds.

X=-4 (gaRomo aenmdsayg@o dobodydol §g@@ogos.

aermds@yg@o doJlodydols o6 dJobodydol §g@E ol
aemdsmado gdbEegdydol ob gdbdsgme, 9]lE®gdydol §gd@ogo
9V mwgoe.

X+6,xe[-8-2)

() = x?, xel[-21]
C]2-x,xe @3]
x—4,xe (359

Omam® 3 gbgoogm,
X=-8 o X=-2
VodGoggso dmggdgao
f g9bdiools
AL ESE Y0
96O gIydols
Voo @oagdos. X=-8
SO0l germdseny®o
dobodyydols {g®Foao,
f(-8)=-2 s@ol
AL ESE Y0
dobodydo. X=-2 s>@ol

amosy@o dsJlodydol §g@mEoeo, f(— 2)24 >0l geomdseny@o
doJlodydo.

w L
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]
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ISP 2 obg0bogomm g9bdios:

f(X):{l,Xe[ I11nQ

-1, xe[-11]n1

OeamO@3 gbgosgm, [-1;1] dgoegools ymggao @Gsiombosgryg®o @Goigbgo
od 5396300l agenmdbdogny@o dsJlodydol [g@Bowos, bmerm 5dsgg
‘dgo@gool ymggeo 0®s3Eombsgy@o Goibgo s@ol yanmdsgyg®o
dobodydol Fg@Romo. o3 gybjiool yamdsaa@o dslbodydo s@ols 1,
bogm ganmbdsgny@o dobodydo s@ols -1

CAE ISR <o boey@o gdlE®gdgdol Fgd@omo s@ols g@m-
9O00 @mgseyao 9JliE®gdydol §gdm@oao.

beyogdmo g gdgbBs®gmo B9bdizos s Jsmo mgolgdgdo

FOg0g30 ©s ggop@dsdgmo ggbjiogdo
fogog0 gabjios

3obbobmgdgds. TR >R gubjiool, @odgamon  gobbs bogmaanos
Bomdon T(X)=kx+b, B30 gabjz05 gfmwogds.

Fogogo  g9bjaool  gdsgogo  Foddmowagbl (oggl s  3oGojom,
Logmm@eobs@m LoddRygby dwgdotyg gmggmo §Oxg, Gmdgmoi @ s@o0ls
MOEbsGms  0g®dol  Js@oggey@o  [o@mdmowygbls  Mmdgmomsi FOgogo
396Jcool  gdoxo3l. Yy=kx+b  qobdmagdsl  gfmegdgh Kk  Logpmbe
309903609630l 3Jmbg TOgol asb@mengdsl, Gowasbss ®ogbgo K Gmenos
0d ggoboli Bobagblobs, Gmdgmbsg gl g Jdbol 0X @g@dol woEgdom
J0dsMm e gdolosh. K Lowowgl boaxgd [Ogol ©sb@slog 9fmwogdgb.
J399m0 hsdmgmgaom {@xogo 59bdiEool dodomsw mgolgdgdl.

1. §6gog0 196300l 2oblobmgdol s@gs bodwgom @oibgms Lod@sgeng-

D(f)=R;



2. oy kz0, 85906 {Ogogo ¢gbjaool 3b0dgbgermdsms  Lod®sgangs
E(f)=R, bogoem oy k=0, 35906 E(f)={b};

3. oy k>0, 85906 (Ogo30 @gubjcos Igodom  bOwswos  mogols
2oblobwg®ol  oMgby, bogem og k<0, 35906 {Agogo ggbjaos
d35G05© 3 gooos mo30L 2oblabrg@ol s®9by;

4. oy k20 o b=0, 35906 gubjaos g9b@os, bomem oy k=0 35Tdob

B9b6Jcos @yfos. oy kb 20 gubios sOG 3gbdos ws s eyfo.
5. a®095043L oJgl dgdgao LJgdod o Loby:

»

Y A Y1

b
b/k>0 \\ <0
~
K

v

v

\

k=0

v

x

335005¢ gm0 g9bjios @s Jobo mgoligdgdo

f:R>R }96JEosl,  Omdgmoi goblobwgdymos  Fmemdom
f(x)=ax’+bx+c, ULopsg abceR  bodwpgomo Goibggsos ©s a=z0,
335G gm0 Gubdzoo gfmeyde, bogm
sgogmo dglsdm{dgdgmos, dmd f(X) dgbsdagdgaros (omImgowyoberm
‘dgdwgao Lobom
4ac —b*
4a

b? —4ac aodmbobyan gdols ax’ +bx+c 335005 a0 153§ g3G0L
ol M0dobobBo gfmegds s D Loddmermmo s@obodbgds.

b\,
f(x)=a(x+£) +

bomgaos, GmI oy b=0, 35Tdob f gubjaos eyfos s FoTobowsdg dobo
2093030  Lodgd@ogemos m@Eobs@ms @g@dols dododm. g b#0, d5Tob



dac—b?

X+%=t 2000543600 Jowgdgmo g(t) =at® + a6dzos s@ol ayfo

s 35Bolosdg f o gybdizool a®ogogzo  LodgB®oymos X=—% FoOx0L

dododm. g  gybjgool g@sgogzo  [o@mdmowygbl  do@odmensl, @mdgrols
dBmgdo  dods@mygaos  bgdmm  (Jggdmm), Gmwegls a>0 (a<0), beoaom
4ac—b?
4a
30523030 53M9m39 Fo®dmowagbls 3o0M5dmensls, Gedenols ‘dBmgodo
dododmygaos  bgdmm  (Jggdmm), @Gmeglsg a>0 (a<0), beem {3900l

b 4dac-b?
(4) 6( EI) C T .
3OMO0bsBgd0s ( oa i )

V39000 3mmc©obs@gdos (0, ). oJgsb bsmgeos, ®md  f gubiools

J399m0 hggb hodmgmgmom 3gse@s@ o ibdiEool doMoms® mgolgdgdl.
L. g96Jczool aoblobogmol s@g D(f)=R.

dac—b?
4a

2. g9bJools 360dgbgmmdoms sdg E(f)=( ,+0), OmEglsg a>0 o

4ac —b?

E(f)=(~o, ), Gmegbsg a<0.

3. 0) Gopglsg a>0 gybjios goa®ew mgdswos (—w,—%) 0b@g®goendo
> 3353050 bOSEOS (—%,—koo) 063 gMgogndo.
d) dmpgbsg a<0 gubdios dgoade bOwswos (—oo,—%) 063 gMgoendo

5 dgoE@oE 3 gdowos (—%,—Foo) 06@ g goendo.
4. g9bjzool  g@sx0g0  Fo®Imopagbl  3oMsdma@sl,  @mdmol  Fgg@mb

b 4ac-b?
A0b5® 9 u,,vo)= (——,
3MMOEODbSEHJO0S ( 0 0) ( oa 12

dododmygeos bgdmm, oy a>0 ws Jggdmm, oy a<0. gybjaool y@sg0z0

). 5@bodbyao 3oMsdm@ol IBmgdo

bodg@®oygeos X:—ZLa YOx0lL dodo@o.

5. 33o@sH o g9bjgool a®Mex03l mgolmd®oge sbolosmgdl a wo D
30M539BMgd0. Jomgsb hggb aodmggmam 6 Jgdwgy Lbgowslbgs Lobgl:



a> a>0,
D >0, D =0.

g

|\>><
>17
g
>17

A
a<0, VQX
D>0. ':
P X1/U ufi i P
{a<Q AY

a<0, ay

D <0.
{D=Q

0 u,

y=sinXx ggbjzos

L. 59b6dzool goblsbmg®ol o@gs bodwgoa @oibgms Lod®sgang 9. o.
D(sn)=R;
2. g9bjzool d60odgbganmdsms stgs E(SIiN) =[-L1 ULgadgb@o;



396d30s 3gbBos, go. VXeR @ogbgobomgol Lods@menosbos @mermds
sin(—x) =-sinXx;

1.0

R96JEos  3g@omymos,  Isl

aoohbos  9dEodglo  @o©gdomo

3g@omo,  Gmdgmox 27 -b

BHME0S, 9-0. VxeR S ro
vkeZ @oibggdolomgols

sin(x+2zk) =sinx;

396J30s 5 9d0m -8 -4 -2 v 2
36093690 mdgdls 0o mdls |
kLEJZ(Zizk,iz+27Z'k) Lod@sgangby, o]
boaom 9oMYMR0m

db0dgbgamdgdls 090 mdls 1
kKEJZ(—ﬂ + 27k, 27k) -10 -
Lod®sgergby;

bgdoldogdo Kk dmgano @oibgolbsmgol g9bjios bO®sOs
(—%+27l’k,%+ 27K) Lobols gmgger 0bGgdgom by, bogm s gdsmos

(%+27rk,3?”+27rk) Lobol gmggen 0bBgdgoemby;
396J300L a®@o303L o3l dgdwgao Lobg (3ol Lobybmowsl YFmwgdgb)

y =cosx g9bj0o

396J300L  2oblobmgdol omgs bodwgoe @oibgms Lod®sgamg 9. o.
D(cos) =R

396J300l 360dgbgenmdsms stgs E(cos) =[-11] ULgadgb®o;

q96Jzos  @gfos, go. VxeR ‘o
@oibgobomgol  Lados@maosbos 1
AM@mdsS COS(—X) = COSX ;
Q9bJ@os  3gBomeyeos, Aok
aoohbos  9d0M9bo  oEgbomo
39G0M o, Omdgeo 27 -1
Aoos, g0. VXeR ©s VkeZ
@oibggdobomgols

cos(X + 27zK) = cosx;;

BabJGoo QIR IO0m
d60dgbganmdbgdls 090 mdls

-10-

U (=2 + 27k, Z + 27K)
keZ 2 2



Lod@ogergby,  boam  godymxzgon  360dgbgermdgdl  mgdyamdls
kkejz(%+ 27Z'k,37ﬂ: +27K) Lod@sgegby;

VkeZ dmgmo @ogbgobomgol g9bjcos boOwowos (=7 + 27K, 27K)
Lobols gmggee 0b@gmgoemdo, boam gmgdswos (27K, 7+27K)  Lobol
000nM e 0b@gAgoe do;

396J3ool  a®ox03L o3l dgdwgao  Lobg (ol gmbobylmowsl
AV orgdb)

y=tanx g96j3os

396J300L 2obLabrgdol s@gs D(tan):]R\{%+7rk|keZ} Lod@sgang;

39bJaool  3b0dgbgemdoms  ségs  E(tan) =R  bsdpgoen  @oibgoms
Lod@ogeng;

396J30s 39b@os, g.0. bgdbolidogdo X-
0gol 3obbobmg@ols s@gosb
Lodo@maosbos GHmemds

tan(—x) = —tanx;

396J3os 3g@om@yeos, sl yoshbos 2
9d3009b0 sEgdomo 3gMomwo,
Omdgeoi 7-b Goeos, g.0. bgdolidog®o
X-mgol 2obbob@g@ol sMgob s
VkeZ @oibggdobomgols
tan(x+ zk) = tanx;

39bJaos  wowgdom  Ibodgbgamdgdls

g0y mdls kUZ(ﬁk : % +7K) Loddsgargby,

bogmn  godymgom  3bodgbgamdgols
9o mdls kLJZ(—%+7Z'k,7Z'k) Lod@ogemgby;
bgdolidog@o k dogeno @oibgobomgols 396J30s LIOICNIGTN
(—%+7Z’k,%+2ﬂ'k) Lobol gmgger 0b@gdgoemby;

396J300L a®@o5303L o3l dgdgyo Loby

y=cotx «gubjgos

L. g96J30o0ol aoblobmgdol ségs D(cot) =R\{zk |k e Z} Loddogenyg;



2. g9bdiools db0dgbganmdoms NOAN
E(cot) =R bodgoan @oibgms

Lod®ogeng; a
3. g9bjios 39630s, 9.0. vxeR
@oibgolbomgols Lbodo@maosbos ¥

Ae@mds Cot(—X) =—cot X ;
4. q9bios 3g@omeymos, ol goohbos
4d0®9bo b0 3900mo0,

Gmdgmos 7-b Heomos, go. VxeR -4 -2 0 x :
o VkeZ @oibggdolomgols
cot(x + zk) = cot X ; N

5. g9bjaos  wopgdom  360dgbgermdgdls
@opsmodl (k7 +7k) bodogeny- ]

%y, boaom YoOYMRBO!
360dgbgermdgol @gdyemdls kUZ(—%-Hrk,ﬂ'k) Lod@ogagby;

6. VkeZ dwgmo Goibgobomgol gubjaos gengdowos (7K, 7+ 27K)

Lobol ymgger 0b@gdgogndo;
7. 996300l a®ox03L o3l dgdgyo Lobg

y=arcsinx ggbjios

. T T
3B Jo3Lgds, ®md y=sinx gubjgool dgboywgs [—5,5] L9966 by

Fomdmoygbls  g@mog@mnEogbobs  ¢3y9bjiosls [—%,%] Lgadgb@owsb [-11]

LgadgbB by, 530@md sOLgdbmdl 53 ¢ybdiool- sin|[ 9daagaso g9biios,

2'2
mdgan s arcsin Loddmenmmo
A
2'27 :
Gmdgeos 2ob0do@Bgdo AMEmdom: 1.0
sin(arcsinx) =x, Vxe[-11]].

d9603d365 2. (EETCIINERIN/EN 0_5_:

[o@mdmowggbls sin|[ ey 2963000
22 -2

DPIcgaeb s s@s SN qubioob : , D:
gdcgael, odoBmd acsin(sinx) = X | | ' ] >
SOamds bs bogspme sGsbfmmos, ol

(2

obodboggb.  g.o. acsn:[-11 —>[-

054

SER




39935@0B05 dbeagoer Jo dob, Gerwybscs Xe[—%,%].

L.
2.

y=arcsinx 996J3ool goblobmgdols s@gs D(arcsin) =[-11] Lod@sgeny;
y=arcsinx g9b6J3ool 3609gbgenmdoms s@gs E(arcsin)z[—%,%] Lod-
Gogery;

396JG0s 3gbdos, g.o. acsin(—x) =-—arcsinx;

3996J300 bOWs©os Yggemash msgol goblobrmgdols >®gdo;

5bodbyemo  gubdiooll a@sg0z0  FoMdmowygbls sin|[ rr 396J300b

22
a®05040L  LodgB@oge a@oxgogl y=X @g@dol dodo@m. ol o573l
‘dgdwgao Loby

y =arccosx 99bjzos

3B 30GRgds, ®md Yy =C0sX gybjiool dgboyogs [0,7] Ugadgbd by

Vomdmopagbls  g@moghomEsmlobs  ggbjiosl  [0,7]  ULgydgb@owsb [-11]

Lg3dgbd by, 9d0H™MI 5ALYdML o3 Gbdiool cosl, ., gdaaamo Fubizos,
Omdgeolsi arccos  Loddmenmmo s

>0b0dboggb. g.0. arccos:[-1,1] —[0, 7],
Omdgeoi3  25b0do®@gds  Grgmdom:
cos(arccosx) = x, Vxe[-1]].

ArCCoslZED 4
dgbo dgbs 2. arccos  obz00 ceos(z)

54

fo@dmowagbl  COSly.,  gabiioolb y oyl

GJeggwlb @o om> COS  gubizoob

Tadcgaerb, sdoBerd  arccos(CosX) = X T2

Boermds  bsbogopme  s@sbfmmoos,

ob  F9ddsmoBos  dbmareme  dsdob, 2
@mwybs; Xe[0,7]. ' ; ; - : .

L.

y = arccosx 296J00l
2obLobwg@ols 5M 9o cn::;(g}
D(arccos) =[-1,1] Lod@sgangs -1-
y = arccosx 396JEoob
d60dgbgemmdsms otgs E(arccos) =[0,7] Lod@mogenyg;

arccos(—x) = r —arccosx, Vxe[-11];

396300 gergdo@os Y439eaob mogols yoblobwg@ols s®gdo;
>@bodbygmo  gubdzool  a@sgogo  [To@dmowagbl  cosl, ., Bgbjiools
3@553030L  Lodgd®oye adsxgogl y=X @g@dol dododm. ol o3l
d99wga0 Loby




y=arctanx 96jos

99g0GRges, @M y=tanx  gybjcool  Fgbeywgs (_%,%)
063 gM35a by Fomdmowy9bls 154
YOMogOnEosmbobs  g3ygbiosl (—%,%) ]

0bBgagomosb  bodpgogr  @ogbgms R P
©g®ddby, >do@ma >OLgdmdls od

B9bJaool- tan I(iz) Ydcoamo Fabdaoe,

2'2

a5 arctan(x)

Omdgeols arctan Loddbmenmmo
>0b0dboggb. 9-0. actan:R — (—%,%),

034

Gmdgeos 2ob0do@Bgdo BMEmdom:

tg(arctanx) =x, VxeR. -1
dgbodabs 2. SEEECEAEINEECRIN/CTR ]
fo@mdmowggbls tan |( £ 2963000 15

2'2
PJcgaelb s oms tan  qubiioob  dyjigaarb,  sdodemd arctan(tan X) = X
Goamds  bobogopme  sGsbfmmGos, ol Fgddsmodos  dbmereme  dsdob,

@ b Xe(—%,%).

L. y=arctanXx ¢96Jzool aoblobmg@ol ségs D(arctang) =R Loddosgeng;

2. y=arctanx  gy9bjzool  360dgbgemmdsms Mg E(arctan)z(—%,%)
Lod®ogeng;

3. g9b6dos 396@0s, go. arctan(—x) =—arctanx, VxeR;

4. 539630 bOWs©os yggmash mogol goblsbwg®ols s@gdo;

5. 0@bodbyeo  gubiool g@dsgogo [omdmowygbls tan|(M) 396d3ool

22

a®09g040L  Lodg@@oger adogogl Yy=X @g@dol dodo@m. ol o3l
‘dgdwga0 Loby



y=arccotx g96jios

33030, ®md y=cotx ¢9bjzool gboywgs (0,7) 0b@g@mgem by
(omdmoa bl gomog@niomlsbs g9bdioslt (0,7) 0bGgdgomowsb bodwogog

@ogbgms R @g@dby, sdo@md 3]
>5@Lgdmdl o3 gublizool  cotly
Bpdeoamo gabdgos,  Gedgmbsg
arccot  Loddm@mmo  o>@bodbsoggb.
g0. arccot:R—(0,7), @mdgaog
2ob0do® @ gds A Mdoo:
cot(arccotx) =x, VxeR.

arccot(x) cot(x)

dgbodzbs 2. 9 arccot _ ,
296305 Pomdmswagbl  cot |(O,7z) | i

2963006 d9f9m9ab @5 s@ms cot i

ggbdeoob  dgeggel,  odobmd
arccot(cotx) =x Gmarmds  bobmgo-

o 5GbfmGos, ol d9dds@odos 7

dbeorgoeo s dob, @0 gboe; 1

xe(0,7). 4l
1. y=arccotx 396J3oob

2oblobmg@ols smgs D(arcctg) =R Loddogeng;

2. y=arccotx  gybjiool  Ibodgbgemmdsms  segs  E(arccot) = (0, 7)

Lod®ogeng;
3. arccot(-x)=rm—arccotx, VxeR;
4. 39b6d30s e gdowos Yzgmaob mogol aoblobwg@mols o®gdo;

5. o@bodbymo  gybdool  y@sgogo  [oddmowygbls cotl, .,  Bubiioob
a®05040L  Lodg@@oger a@oxgogl y=X @g@dol dodo@m. ol o3l

‘dgdwga0o Loby

d5h39690a0560 96305

M ICRICTESARY Vv =a" 9963000, bops; a>0 s azl gfmwyds

Isb3969ar05bo qubiiz0o a gadoom.

3563969000560 K96J300L doBomswo mgoligdgdo

1. 3dshggbgdemosbo gybdiool goblsbrogmols stgs D(y) =R;



dohggbgdeosbo gybjizool 360dgbgammdoms smgs E(Y) =(0,+x0);
oy a>l, 3596 y=a‘' ggbjgos  bOwowos  dmgaols
25bbobeg@mols  oGgby, bomm  my 0O<a<l, dodob y=a’
396J30o gergdowos sliggg dogal asblabrog@ol s®9by;

a’’=a"-a’;
aX

S
="
(ab)* =a*-b*;
Gy =2,

b’ b*’
(@) =a”;

dohggbgoeosbo  gybdiool  a®sog03l ofgl  dgdwgao  Lobg: o)
bgdombdyg  y=2" ggbdgool  dsgsmomnby  dmigdgmos a>1
‘dgdmbggzol  mgobmddogo  Ly@osmo, boam &) Lydsmbg  jo
dogdgeos  O0<a<l  dgdmbgggol  mgolmd@ogo  Ly®smo

y :(%j 239600l dogoeomby.

j—
[np] oo =
|

=

—
I | T N T N N Y Y N N N Y I I N

|




@e3s00mdgmo 396730

AR ICEGHY VA ©vo©gdomo b Gogbgol @rogsdomdo a>0, azl

gadoon gfmwegds obyw € Gogbslb, @md a®=b. ol godmbsboggb ¢ =log,b

bsboo.

gorlgo
a>0 @3 a=l @509
20/b0@gdaao  bsdwgoemo  Gocs-
bgoo. s dob obobgsb
log, : (0,+x) > R, 0999003
x>0 @03b30 d9bs35993 b
log, X @oibglb,  gfmwegds  a
aadols  dfmby  @rmgomondsemo

296300 AV Jem g g0
y=10g, X boboo [9my6.

amgs@ondaemo b0
[omdmog bl dohiggbgdarosbo
#9600l Igdegae 39bJcoob.
odoBmd Jobo g@msgo0 doowyds
dsb3969arosbo abii;00b
8@59200bs356  Y=X [H0b
Jods@or Lodgd@oom.

ata>1




@My>00m3gmo g96Jool dodomswo mgoligdgdo

mas@omndygmo  gygbjiool

FPoEgeo;

g mas@0mIygao  Bubiools
dbodgbgamdboms NOAS
E(log,)=R bodgogm

@oibgms Lod®sgeng;
oy a>1, 35906 y=log, x

39630 bOwswos dmgenls

2obLobwg@ols >M9by,
boam oy 0<a<l, d5dob
y =log, x 396J30o

g gdowos  sliggg  dmganls
2oblobegdol oM gby;

log,1=0, log,a=1;
0% X-y>0, do>dob
IOga(X' y) = loga IX |+Ioga | y |a

9

09 X-y>0, ds>dob
X

Ioga(y)zloga |X|_|Oga | yla

vp,qeR, q=0 ©

log , x° :Bloga X
: q

og €>0, c#1, 35906 log, x =

a‘Iogab =b , a‘Iogbc — Clogba :

25blsbwg®mols  ségs  D(log,) = (0,+x)

X
!

x>0

log, x
log,a’

bodgogmo ®oibggdolomgols,



dmJdgegdgdo gubjiosms a®ex0390%y

sdm@obs L y=1(X) g96J3oob 3058030 Ladgemgdomn sgogymm
y=—1(X) 196J3ool g®ox0430.

sdmblbs.  dmigdymo 5396300l goblsbmg®ol sMowsb sgowmm @sody
X=X, Vg0Boeo. y=—F(X) g96J3ool 360d3b6gemds X =X, {gOE0o by
0d6gds —f(X). FgoOBomo M =(X,, T(X,)) y=7F(X) g96]co0ol gOog04l
9390360L, bogm Fgadomo N =(X,,—f(X,)) y=—F(X) ¥9b6Jcool g@sgo4b.
9L F9oBoagdo  LodgB@ogmo [gO@Goagdos OX mg®ddols dods@o.
dodobowadg Yy =—F(X) g9bjaool adsgogo w©s y=TF(X) gybjaools
a®05030 OX  @g@dols dododm LodgB®oyeo goyy@gdos.

sdm@aobs 2. y=1(X) g96J3ool 308030 Lodgemgdon sgsgmm
y=[ f(X)| g96J300b a@sg030.

sdmblbs. 353l
f(x), f(xX)>0;

y_lf(x)l_{—f(x), f(x) <O.
dodobowadg Yy = F(X)| gybjiool adogg030 gdmbgggs ¥y = F(X) x9bjiools
2059303L, 2obLobmgdols o@ol 03 (gdhBomgddo Lowsz F(X)=0 o
gdmbgggs Y =—T(X) 9600l 305503l 2obbobrgdol s@ol 0d
Vgo@omgddo Lowsi f(x) <O0.

sdm@aobs 3. y=f(X) gubjaool y@ogogol LoBgomgdom sgopmm
y=f(X)+b gubjool ymsgo 0.

sdmblbs. X=X, {gOFomTo 3o@g9e0 539bj30s ©0goyemdls 360dgbgermdsls
f (%), bogom dgmeg gubjios f(X)+b. (godomgdo M =(X,, (X)) o
M = (Xo, F(Xg) +D) 939036056 Dglsdsdoloe y=f(X) s y="f(X)+b
396300l a@e50390L. N Fg@@oao dgygodenos dogowmm M FgdEoaols
3sMogaa@o aos@sbon OY wg@ddol aoli{ghog b ghmgymon bgdmm oy
b>0 wo [b] gOmgymon Jggdmm oy b<0. dsTobowsdy y=f(x)+Db

396J300L a®og030L dobswgde Y= f(X) gybjcool a®sgozo 9bws



250530 0bmm oMo ganyg@s© OY mg@dol aslfgdog bgdmm oy b>0 s
J3gdmm oy b<0.

sdm@aobs 4. y=1(X) g96Jcool a@sg050lL Lsdgomgdom sgogymo
y=f(x-a) gybjaool ydsg030.

sdmblbs. X=X, (g@@oedo 30639e00 }ubjcos @gdyamdls 360dgbganmdsls
f(X), bogom 3gmeg g9bd3os 300@gdl 0gogg 3609gbgamdsls X=X, +a
V9oBomdo gobsowsb f(x,)= f((x,+a)—a).

dsdobowodg M =(X,, (X)) VaOBoo g3gmgbol y = f(X) 9600l
2®o9303L, boogom N = (X, +a, f(X)) gg9mgbols y=f(x—a) g9bjizool
3@55303L. N {g@@oo dgodangds dogowmon M {gaFomol oo geng@o
3o5@obom OX  @g®dol golifgdog dodxgbog a gomgymomn oy a>0 ©o
dodizbbog |a| gomgygmom oy a<0. oTsbowsdy y=f(x—a) gybjiool
2093030 dobswgdo Y= f(X) g9bjcool a®sg030 9bps ao@sgodsbmm
oMo gma@s OX wg@dol gol{gdmog dodxgbog oy a>0 s dodibbog my
a<0.

sdm3obs 5. y=f(X) g9bd3ool g@ogogol bodgsmgdomn sgogmm
y=T1(x]) g96Jcool a@sg040.

sdmblbs. Yy = f(|X]) ¥9bjzos w90 gubjzoss sdo@mad dobo adsogozo
LodgB@ogmos OY @g@dol dododm. GmaEs X220 dsTob f(x)=f(|x]).

dodobowadg Yy = F(IX]) 596300l sbspgds@ sgogmm xg@ y = f(X)
396J00L a@ox030, Gm@Es X205 bogom dgdogy dobo  Lodg@®oygano
goa®s OY mg@dol dods@o.

>dm@Eobs 6. y=f(X) 89600l a@ogogol Lodgemgdon sgopmm
y =kf(X) g96Jc0o0ol a@sg00.

Joblibs. bowos myg y=f(X) ¥46Jc0o0l ydoxz030L Tg@OBomol m@©obs@ls
25353053 gdm K by dogowgdm Yy =kf(X) g396Jd3ool ydsx0z0l dglsdsdols

MOE0bsAL. IsTobowsdg Yy =kf (X) 59b]3ool gmogozo dmEs k>1 doowgds
y=f(X) g96J300L 305030l K xgd “aokodgom” s K xgd “dg399930m”
, Om@s 0<k <l OY @gddol gobg@og. o9 k<0, 35dob Logdodolos xgc

ogoamm Y =—kf(X) 996J300l ag@ox030 d9brgy go Lsdogdgeo 9600l
30553030 (5dmzsbs 1).

Sdm@E3obs 7. y=f(X) g96J3ool g@ogogol Lodgomgdom sgogmm
y = f(kx) g96d3ool y@sg030.



sdmblbs. Yy = f(kx) ¢9bjzool adogogo doowgds Yy = f(X) x9bjiools
a®ox3030L K-xg® 93999300, dmaEs K>1 o K-xg®  gokodgom, Gmas
O<k <l OX @gcAdol asli{gmog. oy k<0 35Tob y= f(kx) g9b6jiools
20553030 dJoowgds Y= f(=kx) @96Jzool g@og039d0 OY @g@dols dods@m
Lodg@ Moo gogagoos.

ax+b

LoogoglE@szomn gobgobogmn gubjaos y = o d Omdgeolsi Fomowo-
X+
Fog0g 396dcoob 9fmegdgh.  Lgmenols 39@lowsb hggbmgol jomysmss

3bmdogno y:K 396300l mgolgdgdo ©s dobo a@sxg0z0 GMIgano
X

Fomdmopagbli 303g@mdmensls (K #0). gohggbmm, G®mI @m@Es =0 ©s %7&%

d5dob (oo FOgog0 g9bjiool a@sg0z0 3039Mdmass.
‘d9360'dberm, GM3 Lodos@merosbos o®Imoyg gbs

ad bc —ad
h- 2
ax+b_3+ c a c?

cx+d ¢ cx+d ¢

d
X+ —
C
>30b0dbmm bCC—Zad =k. 35Tob y =%+ K g 396J300L a®sg030
X+ —
C

‘dga30denos dogo@mm y:E 396J300L 4M5%0350056  Mobdodw gz mbom
X

OX o dgmg OY @g@adol aoL{gmog 3o@osmgeny@o yo@s@oboom (sdmisbs 3,
4).

Logotxodmgdo

I Jggdmo  dm@igdyeo  Iglodsdolmdgdowsb  godms@ygogm  @mdgeoo
Fo®dmowa9bls R6Jiosb. M OMMYED0 ‘dglododolmds ho{ g gm

Vygoagdols Lodgomgdom.

1) 256LsbEg@ols 360336gmmdoms . 2) 356Lobmg@ols 3609gbgmmdsms .
>6g Sy NuT NGh!
1 » 5
-2 » —1
2 » 7

0 0
3 > 9 _—

4



3) 356Lobwgmol 360936gmmdoms . 4) 356Lsbmgaol 860336g@mdosms
S@g oMy NCh oAy

-2 -1 -2 -1

4

4

2. Jggdmo  glsdsdolbmdgdo  dmigdgmos  Fygoemgdol  Lodygsagdom.
3odmoM3309m, Gmdgero  domyobo  goblobmg®ogl  @ubJiosl?  wsswyobgm
000 geols 3obbobmgdols s®g s 360dgbgermdosms Lod@sgany.

1) (2:3), (--7:5), (0:=-1), (3s-1), (0:-5), (4s1);
2) (=2:3), (75-5), (05-9), (3=-11), (355), (4:21)

3) (12;3), (~17:5), (105-1), (23;-1), (120;--5), (41;1);
4) (31;23), (70;--5), (0;--9), (3L;—-11), (3;5), (44;21)

3. J399m0 30do®rmgdgdo Im3gdyeos 4MoR039@o©. A5dMoM3309m, GMIgano
domgobo goblobrgdagl 53ybiiosl.

1) 2)

|||K_IIIII= |m— >
~10 Q_ 0 X -1~ 9 Ao X

P L
—10F —-10r
3) 4 YA
10

L1 LN _I /l\l >

~10 —10/ V/ 10 X
—10F —-10r



5) 6)
10 101
L1 1 1 1 B L1 1 1 1 > I I N | B I T >
-10 oL 10 X —10 oL 10 X
-10r -10r

4. Jggdmo ImEgdgeeo d0ds@mgdgdolsmgols wosaobgm asblsbwgmols 5@y,
db0dgbganmdboms LodMogang, o390 4M5RQ030 ©S JooM3gogm sMol My o@o

dmgdgeo dods@mgds 9bios. D H={(xy)]|y zg, xe{-4,-2,0,2,4};

2) R={(x,y)|y=x+3 xe{-3-10,23};
3) F={(x,y)|0<y<x, 0<x<3x,yeZ};
4) G={(x,y)|0<y<|x|, -2<x<2, X, yeZ}.

godgon f gubjios dmEgdymos go@dgmon f(X)=3X-2, asdmmngsmgm:
D (2, @, f(-2; 2) (-, f(0), f(4).

5. godgon  f gubjaos  dmagdgmos ge@dgmon f(X)=6-X,
3odmgoe go:

D (6, (3. f(-2; 2) f(-D, f(0), f(m).
6. goigom g gubgos  Imggdnmos  go@Igmom  g(X)=Xx—X%,
3odmgoe go:
7. godgsm  mEgdgmos  mmbo  gybjaos:  f(X)=10x-7, g(t)=6-2t,
h(u) =3u® s

F(v) =v-V2. godmmngomgm:

) f3+9(2; 2) F(9+h(3);
3) 29(-1)-3n(-D; 4) 4F(-2)-h(-3);
5 1208, 6 NED-F@

F(-1) 9(-1)



7) g(u-2); 8) F(2+k);

) f(3+t2—f(3); 0) F(2+tz—F(2)

1) F(g@):  12) G(g(2); 13) g(f(x);
14) £(G(v)); 15 9(G(0); 16) f(g(®).
8. gmdgom F(X)=5x. &gddo@0B0s 09 sG> Fgdwgao GoEmdgdo?
1) f(at)=af(t), Va,teR;
2) f(a+b)=f(@)+f(b), Va,beR;
3) f(a-b)=1f(a)-f(b), Va,beR.

5

9

9. godgom f(X)=x>. 5335@0@0s 0y sG> Vgdga0 BMEMdgdo?
1) f(at)=af(t), Va,teR;
2) f(a+b)="f(a)+ f(b), Va,beR;
3) f(a-b)="f(a)-f(b), Va,beR.

10. 20bbobmgtgm a, b s ¢ @ogbggdo olg, ™I 3s@sdmasls G®Iaols
2obGmagds s@ols y:ax2+bx+c, 3Jmbegl {g90m (1; 2) Tgo@oedo o
ao00m©gL (0;3) F90@H0mby.

1. 2oblobpgdgm a, b s ¢ @oibggdo olg, G®I 3s@odm@sls GmIaols

aobBOmgds s@ol Yy =ax® +bx+c, 3Jmbogl F390m0 (L -2) Fg@domdo ©o

poromwgl (-1 2) Fadpomby.

12. 5) 03mg9m b ws €, w7y y=-X>+bXx+C gubjzos bymo bpgds dbe-

e X =-2 360dgbgermdolomgols.

3) 03mggm b s €, oy Y=-X2+bX+C Io@odmms sdLgolms ©g@dl
abgds (~6;0) §g@Eoedo.

13. 03mg9m b ©s €, oy y=-x*+bx+C 96300l Yrowglo I60Vgbgmm-

b55 3, @mIgenlisz ol @gdyemdl Xx=0 {g@@oendo.

14. o03mggm  f g9bjiool  goowglbo  ©s  ydzomglbo  d60dgbgemdgdo

dJomomgdygan dygoe g gddo:

o) f(X)=x*-3x+9, xe[0,4]; 3  f(X)=-x*-4x+9,
Xe[—2,4];

a)  f(X)=-3x*+4x+11, xe[-35]; @) f(x)=3x"+2x-17,
xe[-3,6].

15. godmomggogm, @sdwgbo Log@omm (gd@ogmo ofgl f ©s g gybjgosms

205950390l s 03mggm olobo:

o) f(X)=x*-3x+9, g(x)=2x-3;
3) f(x)=-x"-4x+9, g(x)=2x-5;



o) f(x)=-3x*+4x+11, g(x)=10x+14;

) f(X)=3x*+2x-17, g(X)=—x>+2x-7.
16. 03mggm a  35M3d9d®ol  yggges db0dgbgenmds, Gmdgmmomgolsi  f
396300l a®5%030 gbgds Sdloloms @g@dl:

o) f(X)=ax*+(2a—-3)x+7; &) f(X)=(a-Dx*—(a—4)x+7-2a.

obsbgm  Fgdegao  ggo@s@ymo  Bubli3ogdol  a@oxg03900. dJogmomgm
Lodg@®mool @g@do, (gg90ml 3mmO©0bs@gdo s dJobodsgydo ob dsflods-

eoy@0 db0dgbgermdgdo.

17. ) f(x)=x*+8x+16; 2) h(x)=x*-2x-3;
3) f(uy=u’-2u+4; 4) f(x)=x*-10x+25
5) h(x) =2+4x—x%; 6) g(x)=-x*—-6x—4;
7) f(X)=6x-x>; 8) G(x)=16x-2x%;
9) F(s)=s"-4; 10) g(t)=t>+4;
1) F(x)=4-x%; 12) G(x)=9-x°.

18. obsbgm dgdwgao  Jgo@s@ymo  39bji30gdol  g@sx03900. dogmomgm
Lodg@d@ool  @g@do, (gg@ml  3moOEobs@gdo  ©s  dobodsay®o  ob
doJlodsgoa@o 3b0dgbgarmdgdo.

) f(X)=x*=7x+10; 2) g(t)=t*>-5t+2;
3) g(t)=4+3t-t>; 4) h(x)=2-5x-x7;

5) f(x):%x2+2x; 6) f(x)=2x*-12x+14;

7) f(x)=-2x*-8x-2; 8) f(x):—%x2+4x—4.

55390 g9bjiool y@og00:

19. 5) y=snx; d)  y=sn2x;
8) y=-sin3x; ©) y=sin§.
20. ») y=2snx; d) y=-3sinx;
1. . X
=—-—8n2x; =3sin—.
o) ¥==3 ©) Y 3
21. o) y=sinx+1 o) y=sinx-1
a) y=28nx-3 ©) y=3sinx-1.

22. %) y:sin(x+%); d) y:—Zsin(x—%);



23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

d) y:sin(x+%)—1; ©) y=25in(x—%)+1.

) Y =C0SX; 3) Yy =-C0S2X;
d) Y =Cos3x; ©) y:cosé.
o) Yy =2co0sX; d) Yy =-2C0SX;
X X
=2C0S—; =—-3C0S—.
o) Y 5 o) Y 5
o) Yy =C0SX+1, d) Yy =-—COSX+2,
a) Y=2cosx-1, ©) y=-2C0SX+3.
9 y=cosx-2y ) y=-oos(x+ 2
5) ¥ =cos(x— )1 ) y=2008(x+ )
) y=19x 3) y=192x;
X
2) y=tg§; ©) y=-tg3x.
) Y =20x; ) y=-30X;
X X
=2t9_; =-3tg—.
d) Y 93 ©) Y 97
o) y=tgx+1 d) y=tgx-2
d) Y=29x+1 ©) y=3tgx—2.
T T
o) y=tg(x+—); d) y=-tg(x+>);
>) Yy =tg( 4) )y =—t9( 3)
2) y=—2tg(><+%); ©) y=tg(x+%)—1.
>) Yy =ctgx; d) y=ctg2x;
) Y= 2ctgx; ©) y=ctgx+1.
5) y=[sinx &) Yy =|cosx;
) Y =sinx ©) y=CcosX.
2) Y =[tgx]; 3) y=|ctg]
) Y =tg|x ©) y=ctg|x]
a@qfos 09 39660 Babdzos?
5) y=sinx, y=sin’x, y=sn2x, y =|sinx;
d) y=C0SX, Yy=C0S2X, y=c0s’X, y =COSX-SiNX;

) y=tgx; y =tg’x; y =tg°x;

y =ctgx;



[9%)

_ 2sin®x _sin® X+ cosx _ X% +COSX
1+cosX ’ x°

y:sin3x+i.

)Y ~ x?—cosx’ tgx

030390 R96Ji3ool ydzomglo spgdomo 3g@omeo:

.o) y=sn(x+1); d) y:sin(x+%);
a) Y=2sinx; ©) y=1+sinx.
. o) y=8in2x; d) yzﬁng;
. VA .
d) y=sm(2x—g); ©) y=sin(4x).
. 5) y=00sX; 3) y=cos3x;
X
) y=COS§; ©) Y =COSAX.
L) y=ctg§; d) y=1tg5x+3
d) Y =193 ©) y=ctg(mx+1).
030390 996300l aoblsbmg@ol smy:
1 1
—, d) ——;
1-sinx COSX
) sin’; ) COS
0 X' R 1-x%
1 V4
. ; o) ctg—;
>) 1-tgx ) g X
1 1

03m390 99600l 9dzomglbo s goowglo 360dgbgermdgdo:

. o) 2sinx-3; b) —3c0s4x+5;
a) Sin®3x+4; ©) —2cos’ x+1.
. >) SINX+COSX; d) cosx-—sinx;
a) gsinx—%cosx; ©) COSX—+/3sinX.

. 03m390 g9bJ300l bOPsmdols s gagdomdol (dsflodsgny@o Loy -
dol) 0b@gdgoen gdo:

5) sn3x; 3) sin(ZX—%);

X /4
. COS—; o) COS(2X —— ;
d) 3 ©) cos( 4)



9 192x
50 9m dgdgao g9bJiool a®sgoso:
4. 5) y=2%,; d) y=3";
1 X 1 X
45. 5) y=|=| ) == 3
) v=(3) EH
46. o) y =21, 3) y=3"
47. 5) y=2"+3; d) y=4"-5;
48. o) y=log,x; &) y=logs(—x);
49. 5) y=log, x; o) y=log, x;
2 3
50. 5) y=log,(x+1);

o) y=log,(x+1);

3

9) tg(%—2x>.

3) y=4% ©) y=10".
1 —X 2 X
o (2w v-(2)
1 2-X 1 x-3
1 X-3
Q) y=2""-1, ©) y:(zj +2.
) y=logs x; ©) y=Igx
3 Y=10g,(-x); @ y=logy, X.

5

d) y=log,(3-X);
) y=log,(x-5).

2

51. ) y=log,(x+1)-3; d) y=2log;(x+1)+5;
3) v =2log, (x+1) +1; © y=log, (x+1)-3.
3 4
P! x-2
52. 5) y=2", 5) y=37, 2) y:(%j . ) y:[%] :
53. ») y=log,|x; 6) y=log,|x+3 ;
o) y=llog,x; ©) y=|log,(x-4).
2
030390 F9bJiool goblsbwg@ols s@y:
54. ») Y=,/X—_;; 3) y=vx*+3x-10;
X+
d) Y= ;%f; ©) y=vX*+4x+5.
55. ») log,(x+1) ; o) 109,6(7-3X);
») log (-4) ; w) log ,(x*~2x-3).
2—-X 2X+5
56. o) log, ——; o) logyo ——;
>) S ) 1085 x—1
) log 7=2x. o) log . ——
o) T8 3 SN
X 2X —
57. ) IOQZ% ; ) lOg°'7|6—x5+



X
3) 100, 3|—|X2; ©) |09,r(|X—]l—4)-

58.. 03mggo f(2), f(x*+1), f(3x+5), oy
o) f)=2XHL ) F()=+/x+2

3x+3
o) f(X)=5x+7 ) f(xX)=x"+3

59. 03mggmn fog,gof, fof,gog, oy
2x+1

o) f(x)= g(x)=5x+9
3XxX+3
3) f(x)=x*+5x+3 g(x)=3x+9
3 f(x)=2x-x* g(x) =sinx
2X 2
©) f(x)_x2+1 g(x) =x
9 f(x)=x° g(x)=2"
3 () =[x g(x) = cosx
60. o3mggo F(F(x)), f(9(x)), g(f(x)) ©> g(g(x)), oy
F(x) = 0, st;. () = 0, x<Z0;
°) “1x x>0 0 IWT L xso
1 X, X<0
D =30k aw-{ S
X, Xx<0
L I OIS e
1L W<y J2-x?, X<z
©) f(x)_{o, X > 1. g(x)_{ 2, |x>2
61. 03mggm f (), 07
2x+1
o) f(x)=3x-1 d) f(x)_3x+3
a) f(X)=+/3x+1 o f(x)=x*+2
62. 03mggm fH(X), oy
X+1 x>0 - X+ 2,
) f(X)_{Zxﬂ, x <0 ) f()()_{—2x+3,



2x -1, X< X, X<l
a) f(x)=1 x5, 1<x<2 )  f(x)=1%%, 1< x< 4
33X -2, X > 2. 2%, X > 4.

63. 9930980 B9bJ30gd0psb MmIganos YOmoghmEslsbs Bubiios

o) fx)=2Xtt 2) f(x)=2x—x?
3x+3
a) f(x)=vx*+1 ©) f(X)=+x+2
64. sopgm f gubjiools ws dobo dgagysro g9bjiools y@sx030, 0y
5) f(x)=3x-8 3) f(x)=x?+2,xe[0,+x)

3) f(X)=x*-1xe[04x) @) f(x)=x.

65. 03mggm F(f (X)) oo F(F(F(X), oy

1 1
o) =175 &) 100 =173
1+ X X
f(x)="""; f(x) =
2)) (X) 1—X Q) (X) W

66. godgom, f(t) gybjzos aoblobwgdygmos, dm@Es 0<t<l. 03mggm
‘930920 B96J30900L oblobwg@ols o@y:

o) f(sinx); o) f(cosx);
) f(sin®x); ©) f(nx) .
67. 03mggom f(X), oy
5) f(x+1)=x>-3x+2; 3) f(x+1):x2+i2; X#0;
X X

2 TG =x+v1ex?: x>0, @ f(—)=x2
X X+1

68.  J3g3mm dmygsbogro B9bJz0gd00sb @MIgaos 39bG0 wo
Omdgeoo eoyfo:

5) f(x)=a*+a™
o) f(x)=a* -a™
o) f(x)zi/l‘x+xz—§/1+x+x2

1+x
f(x)=Ig——
) f()=lgT—

9 f(x)=lg(x+1+x?)

69. o03mggm  Igdegao  Bybdogdol  ydgodglbo  oEgdomo
3960 0:



sin2x sSin3x

3
&) f(x) = Acoskx + Bsinkx

3 f(x)=]cotx|

X X
f(X)=tg=+tg—
©) (x) 92 93

o) f(x)=sinx+

70.  99dmlobrg®Oyeos myy sGs dgdgao B9bJiogdo

o) f(x)=sinx+ 3N

B =

3) Hn=—31 D(f)=[23]

© =19

71. 03mggm  dgdpgao  ByYb3ogdol  bO@s©MIS-3angdsmdols
‘dgoa g0 gdo0, IR o ©S AL SS@ A0 9@ ®9dydols
Fam@Homgoo

X, Xe&(-0,2]
2, xe(23
5-X, xe(35]
X =5, X € (5,+x)

5 f(x)=

X, Xe[-52]
2, xe(23
5-x,xe (39
x-=5, x € (510]

2 f(x)=

1
——, xe[23
1 [2.3]

a)  F(X)= 2, xe(34]
6-x ,xe(45]
X—4, x € (510]

© () =x>+2x,xe[-272]



72. 03mggm  d9dgao  B9bJ30900L bO@sMS- e gdombols
Fgogegdo,  @egs@u@o  ©s  yemdsgygdo  gJlie®gdygdols
Faodoegdo

o)

o
rTrrrrrrrorTTr T 1T 17T T1TT 17T

-1 15 I 0.5 1

o)

)
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73.  03mggm dgdegao Bybiools

O JOEYM0  ©S

B MES@ YO0

9JLB®9d9dol §gdGoa gdo.
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— O
0siq |
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3. 396J300l brgsco

NPT ERERE o obgoboammn ggbdios f(X)=—

‘493930000 dggoL§sgemm Imzgdgao
96J300L ymaxsdagzs X=2 (gadogols
dosdmdo. 3oMgge Gogdo dggbo'dbmm,
@md D(f)=(-0,0)U(0,2)U(2,+x). a
V90 @ogol dopsdml gyfmogdm
(a—-¢g;a+e) bobol 0b@Gg®goels, oo €
5gb0m0 @ozbgos. aobgobogmem X =2
Va0 @oaol Go50dg do@sdm s sgo@emm X-
ol 360dgbgermdgdo X =2 {g@Gomnsb
03 gboe sbeoml, @md olobo dmbgwbgb
dmgdyge doesdmTdo, dgdogy 3o godmgemm
dm3g3geo g9bjiools 360dgbgermdgdo J
Voo @oagddo.

X f(x)

2.5 3.4
2.1 3.857142857
2.01 3.985074627
2.001 3.998500750
2.0001 3.999850007
2.00001 3.999985000

Omym®3 od 3bMomosb gbgosgm,
09 osgowgdm X-L X=2 Fg@Boeols
doMx3b0g o godmd®oggdm X =2-396,
396300l 3b0dgbganmdgdo
doygobanmgogdosb 4-b. sbogrmpoydae, 0y
5g00gdm X-b X=2 Fg@Goaol do@bbog
> godmd®oggdm X =2-396, 5396700l
db0dgbgemdgdo oligg doggobamgogdosb 4-
L. g.0. T g96jiool 360dgbgermdgdo
9obermggbdosh 4-, @mzs X [gaRoggdo
9obermggbosb X=2 {ga@oml. 59
30m39bL doggsgo®m #9bjiool bpg@ol

36900l 0bGoicoy® (o®dmwy 9bsdwyg oo
dobmgol 353l dgdwgao smbodgbs:

x> +4x-12
X —2X R°

& & @

X f(x)

1.5 5.0
1.9 4.157894737
1.99 4.015075377
1.999 4.001500750
1.9999 4.000150008
1.99999 4.000015000
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. X2 +4x-12
lim————=
=2 X° =2X
53000, godygzom, Gmd y = f(X) g9bjzool brgsmo X=a FgoaGom o
stol A, oy dgagoderos f(X) @op0bo ogysbanmgmo A-l, @Gm@Es X

4.

Uogdome sbenmbos a-msb. o3 3ol sbyg hogfgdm: lim f(X)=A o6,

f(x)=> A, dGoas X—>a.

Omam63 bgdmm s@gbodbgm, gl gobdo@@Bgds o@ oMol brg@ol 3530
0o0d5M@gds. 00 239bdoMgds, 353903390 BYbJ300l brg@ol s@Ldo. s
35063, YO bylGow, Mol gya@olbdmdls bgdmm IJmygobogro by gamds.
30J3om, 3ogom, ®md brgs®o s@OLgdmdlL s ols s@ol A. Fobolifom
2obgLobrgOmmn A-msb @ Losbarmggdo ag0bws ogml f(X). gogom,
330bs  f(X) 0gml A-psb s@59393glb 0.001 gHmgymom @sdm@gdymo. gl
30 60dbogl, @™ gbps dgbdgmegl gOm-gemo dgdogao m@o
©53dM 30 oY gd0©sb

f(x)—A<0.001 oy f(x)>A
A-f(x)<0.001 oy f(x)<A

9- 0. g X-b bsgdome dogygsbarmggdm a-b, dsdob bgdmm dmygsbogno
©05dM 0oy 9dgdowsb gOm-ghmo dgbeygagds.

db0dgbgamgobos, dg360dbmm, G®I X-oli 360dgbgermdgdo 1bws Sgommm
x=a {ga@omoll m@ogg dbodgl. sbiggg dggbodbmm, GmI bpg@ols
2obdo@Bgosdo hggb o@ gobognsgm X=a {ga@oedo gybjiools
d609gbganmdsl. hggh bdodse godmgoygbgdm 0d Ko@), ™I bwgs®o
Lodygoagdsls 2g5d@ggl, d0gommo go®3399ero 0bgm®dszos, @s bpgds X=a
V90 @ogol dowsdmTo, dog®sd bwg@ol dmlodgdbo® o6 os@ol Loob@gdglm,
@5 bpgds mgom a {gaRogdo. gl 10 -
9Om-g6mo dbodgbgenmgsbo dmdgb@os
bgo@msb d0do®mgdsdo, G
30000 9bos agoblmgegl. bgdmm
hggbl dog® gobbognyen s seomdo
X=2 (903030 g9bj3os o5 oym 6
2oblobEgd o, dog@sd od
V9o @oaTo hggb gobgobogngm
396Jd300L bpgs®o. sbens a4
aobgobognemm dgdgyo dsgsmomo:

go3mgmo

lir121 g(x), oy

X2+4X—12 0 _ | 1]
g00= woax ¥ S
5, x=2

d9360dbmm, @mI gL FybJos byLEsw ol gybjioss, MmIganos
aobbogygano 0ym 3o@ggen dogogomdo 0d goblbgoggdom, @md X =2
Vgo@oedo 53 ¢9bjiool 360d3bgemmdss 5. my hogo@do®gdm 0y039
b geomdsl, Go@3 0gm 3oMgge dogogromdo, gbsbsgm, Gm3

lin;g(x)=4.

dogomomo 3. 3 ERIBIURIGI lin(}h(x), 0
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h(x) = 0,x<0
1,x>0

Omam@3 gbgosgm, Omas X=0 {gaRoeml
g3995bamggbdbomn doMxgbowsb, iubiools

=¥

d609gbgenmdgdo obgrmgegdosh 1-U, bmenem e i
0y X=0-U gygobanmgwgdoon do@ibbowsb,

d5d0b 9bJzool 360d3bgamdgdo

9obanmgogdosb 0-L. ¢9bjiool brgdol -1
3obdo@Bgools dognom, B9bjiools
db0dgbgamdgdo 9bos dogobamgwbgb gOm
30630989 Lowowgl, Gm@Es X gobamgogds
a-b (m@ogg Ib@owsb). 53 dgdmbgggsdo gl o 2
bgds. g.0. 83 gybjaosl X=0 {goOFomTo s@s 5Jgb bwgsdo.

3o3bMogo bpg@gdo. GmymA3 gbobgm, dogsmomn 3. 3 —do dmzgdye
396305l brgo®o o@ asshbosm X=0 {ga@oedo, Gswasb gybiools
db0dgbgammdgdo 5@ Yobermggbosh gom 3mbidgR e Lowowgl, Gm@3s
2obLobmg®ol @0l Fgd@omgdbo @opobo sbanml s@0sb 0-msb. 5dol Jobgbo
@0l ol, ™I g9bizool 3bodgbganmdgdo m@o Lbgowslbbgs oibgols
0036003 04M05b mogl, 0dol s dobgogom, my GmIgao dbGowsb
9obermggbosh X-gdo 0-b. 53 dgdmbgggol dogysgodm 9.¥. 3oedbdog

bwgMgosdy.

doMx 396> begodoa. godygzom, Gmd y = f(X) x96]300L bpgsdo
do@xgboesb X=a {go@omdo s@ol A @oibgo, my dgygodaos  f(X)
@506 ogygsbaomgmmn A-U, Am@Es X bogdome sbanmbss a-msb
do@x3b0©sb. 53 BoJBl obg hoglg@mo:
Xlgg f(x)=A b, f(X)> A, Omge
X—>a+.

do@(3bgbs begs®o. goRygom, G™I
y=1(X) 996]300L bpgsco
dodzbbopsb Xx=a (go@ogdo s@ols
A @o@ibgo, 9 dgygodemos  f(X)

Y

BN ]
v

P

@50b ogygsbanmgme A-b, @M@z
X Logdom sbgombss a-msb
oM (3bbowsb. 53 ¢o @l obg hogfg@m:

x ebpmogugds a-l ey gowsh

L B : 3

x —ppa XIE?, f(x)=A o6, f(X)=> A, Ongs
£ ebgpegogds a-l domghbowad X —>a—
dogomono 3. 4 ERIRRERCIVIR I

0,x<0
1,x=20
OmamA (3 gbgoogm, my X do@xgbowsb gobermgwgds 0-1 (X>0), d5dob
396300l 360dgbganmdgdo gobermgwgdosh 1-L. g.o.

lim h(x) =1

X—>0+
Sbogrmaoyg@do, my X do®ibbowsb gobarmgwgds 0-1 (X< 0), d5Tob
396300l 360dgbganmdgdo gobermgwgdosh 0-b. g.o.

537900 9bogm bgdmm gobbogneyan h(X)={ 26Jiosb.
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lim h(x) = 0

X—0-
od dopomomndo 3odb®ogo bwgdgdo X=0 FgOGoado s@OLgdmdl, mydigs
396J30oL brgodo s@s 5J3l.
dogogomo 3. 5 ERLBICRIGIN lir? g(X) wo lir?_g(x), 09

X +4x-12
g(x¥) =9 x*-2x '
5, x=2
10
Omym@ 3 gbgosgm, o3 2

‘dgdmbgggsdo lirgl g(X)=4 o
lirgg(x):4. lingg(x)=4. 7
‘dg360'dbemm, G™3I 3oedbGogo 1

bpg®gdols dgdmbgggedos 47 C
Lo0bBgMglms, s brgds (gaEowols 1

dosdmdo s s> Mmgom o 2-
V9o @oaTo.
09 ©053533000g00m 3. 3 ©s 3. 4
dogomomgdl, gbgosgm M3 Jo®ggen S 1 2 3 4 3

x

‘dgdmbgggedo mdogg 3oedb@ogo
bwgo®o sOLYIMdL s ghHmdsbgmols oo s@ss 35Tob, dmEs gmey
dogogomdo mMogg 3odb®ogo brgo®o s@LYdML s gOMIsbgmols Gmeros,
9uO® 39803, 0bobo ¥ybdiool brgdol Gmaos dmigdye §gOEoado.
sOLgdmdl oM 33990 gogdodo 3odb®og bwg®gdls s Kubiool
bego®dl dn@ol. doGmgdoyaos dgdwgyo

VHGIOHEERREE 300 Jgom, dmgdgmos ggbdios Y = f(X), @mdmobogolsg
lim f(x)=lim f(x)=A,
d5d0b o@lgdmdls f gubdizool bwgsdo a {g@Boedo wo
lim f(x) = A,

X—a

©s dododom, my  lim f(X)=A, 35Tob

lim f(x) = lim f(x)=A.

dogogomo 3. 6 ERIRIOBIGIGEIN NS o !
dmg3geo g9bjiool bwgmgdo
X=-1,x=0,x=1 {90@0agddo. swgomo
sbsbobos, GmI

lim f(X)=1, £11)13 f (X)=O, lim f (X)=1.

X——1 x—1

dgm®gl dbcog,

f(-1)=0, f(0)=1, f(1)=1.




dogogomo 3. 7|

396J300L bpgdol mgolgdgdo. gmigom,

doigdygeos Yy = f(X) ©s y=0(X) -1+
396J30gd0. goageolbdmm, GmI

o@lgdmdl lim f(X) o limg(X) ©s C

®50dg dyodogos. d>Tdob

1) lim[cf (x)]=clim f(X)
Lbgs Lodyggoom, dgedogo dod@sgeo aowols bwg@dols 6odbols po®gm.
2) lim[ f(x)+ g(x)]=lim f(X)£limg(x)

Lbgs Lodyggoom, xsdol (bbgsmdol) bmgs®o bwgs@ms xodol (Lbgomdols)
Gegoo.

3) Lim[ f (x)g(x)] = lim f(x)lim g(x)
bbgs Lodyggoom, bsddsgenols bwgs®o brgs@ms bsd@sgeols Gmenos.

4)

lim = X248

x-al g(X) hn;g(x) , g limg(x)#0
bbgs Lo®dyggoom, dguomogdol brgs®o bpgs@ms gxomwgbols  Fmaos, ny
db0dgbgaol bwgo®do o@ Yo®ols byals.
5) lim[ f (X)]” =[lim f (X)]*, bowo acR wo f @opgdomo gybjioss. oy
aeN, 35306 Lm[f(X)]" =[lim f(X)]", Lowsiz T bgdoldog@o gubjzoss.
09 nbsGydogy®o Goibgos, 35dob gl mgoligds d9-3 mgoligbols  dgogaos.

dogomoms, myg N=2, 35dob
lim[ f (x)]* = lim[ f (X) f (X)] = lim f (x)lim f (x) = [lim f (x)]?

6) lxirr;Q/f(x) :lein; f(X)
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9L mgoligds d9-5 mgolgools 3g@dem dgdmbgggos. Jo@mans(s,

limg/ (x) = lxin;l[f(x)]ﬁ =[lim f(x)]" = n/lxing f(X)

7) limc=c, bosi € bgdoldog®o bsdwgoeno Goibgos.

bbgs Lo@dyggoom, d9edogo 59bdzool bpgs®o mgom o3 dgwdogol Gmeros.
dodmens3, gobgobogomo f(X)=C ¢ybjios wo dggbgomm ol y@sxg03L

2

15

L

=

o
[ |
N T T O I O

o
mrrrrrrrrvr7r17r1rorTTrrrT1rTr1TT17T1TTTl

-4 -2 0 2 4
gbowos, dmd lim f(x)=c.

8) limx=a

X—a

aobgobogrmm f(X) =X g9bjaos ©s dggbgomo dob ag@sxo4l

]

=
—_
111 11 11 111

o
rT1rrr1rr717T 1Ty TrT 11T T TTT1

I 1 2
¥

' '
N T N N I I = N |

gbowos, dmd lim f(x)=a.

dogogomo 3. 8 EENIURIGEN NI li1112(3X2 +5x-9)
d9-2 mgolgdols dsgnom
lim(3x*> +5x-9) = lirg3x2 + lim 5x — 1lim 9

X—>—2 X—>—2 X—>-2

09y sbans 25dmg049bgdm 30Mgge mgolgosl, d5dob y39]69ds
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lirnz(3x2 +5x-9) = 1ir1123x2 + lim2 S5X— limz9
:31ir112X2 +51i1112X— 1in129

sbans asdmgoygbmo dg-7, 39-8, 35-9 mgoligdgdo. dogowgdm
lim(3x* +5x—9)=31lim x> + 5 lim x — lim 9

X—>—2 X—>-2 X—>-2 X—>-2

=3(-2)> +5(-2)-9=-7

99560600, GmMI 53 opsmonTo P(X) =3X> +5X-9 Jmanobmdos w©s
>dmhbgs, @I xlgg P(X) = p(=2) ==7. gb dgdmbgggomo s@ss. Lobmyswmo
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X—0+

£>0-mg0l ogo@homm J=¢’. 35906 GmEs 0<|x—alkd= g’

VX —0=v/x <5 =¢.

bogs@o glsbagemdsTo.

g3mJgom, dmigdymos fi(a;+0) >R gybios. godygom, @md f ogubiool
bpgo®o, Gm@Es X+ s@ol P dogbgo s hogfg@m lim f(X)=p, oy

amaEs X>M.

0 Yggodbygo M =é’ dogoggoe ‘%—0

1
=—<¢g, GOoEs X>M.
X

bgdolidogdo £>0 @oigbgobmgols s@OLgdomol @oibgo M, oligmo, Gm3 |f(X)—p|<€,

dogogmomo 4. 6 BN BIEICINERCION! limlzo. dodmansz, bgdolidog®o &>0-mgols
X—=>+00 ¥

5bommyon@o© 2o60dod@ s, GmI lim f(X).

X—>—00

59



Lol geom beg@gdo.

3004300, e lim f(X) =+, 0y bgdoldogHo swgdomo M @oibgobomgols

5Ogdmdl wogbomo Moigbgo 0 (M -bg sdmyowgdyeo) obgmo, G®I
f(x)>M, GeEe 0<|x—al<s.

dogogmomo 4. 7RI BIIEICIHRRCION! lim%:+oo. dodmans3, bgdoldogdo M >0-

x—=0 ¥

ngol oy dggocdhggom é‘:L. dodob g35J3L %> M, @dmgs 0<X<o.

N

SO IRT bogaol 20bdo®@gdol Loggydgger by @og0d@303mm, M3 my
limf(X)=L o limg(x)=M, 35906 Iim[f(X)+g(X)]=L+M . do@mass, Goysbsi

oMlgdmdls lim f(X)=L, sdodmd bpg@ol as56domFgools dognom  bgdoldogdo &>0-
0ngol osOLgdmdl 6, olgmo, @I |f(X)—L|<§, am@Ee 0<[X—al<o,. sbsgrmgoy@oo,

53} 30GRgos, MM sOLYdmdl o, olgmo, @md [g(X)—M |<§, ama@s 0<x—-alo,.

gmdgom d=min{s,d,}. d5dob dogomgom
[(FOO+9()) = (L+M) K[ F(X)-L[+]g()-M < e
om@s 0<x-alko .

30m®sd>s MAPLE-ol g53mygbgdom gsdmgmgsmmmn 19600l bmgmgdo

>Limit((1-4*x"2)/(1-2*x), x=1/2)=1imit((1-4*x"2)/(1-2*x),
x=1/2);

1 —4x°
=2

y
x—>1?11/2) 1-2x
>LImie((xXN2+2*x)/ (2+x) , x==-2)=limit((x"2+2*x)/(2+x), X=-2);
. X242
lim =
x—(2) 2+X
>Limit(/(x+1), x=-1,lef)=1imit(1/(x+1), x=-1,left);

. 1
Iim =
x> (-1} X+1

>Limit(1/(x+1), x=-1,right)=limit(1/(x+1), x=-1,right):
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Iim

X—=(-1)+ X+

> LImit((1-x72)/(3*x"2-x-1), x=infinity)=1imit((1-x*2)/(3*x 2-x~

1), x=infinity);

T

1—x° -1

lim

xow 3X:-x—1 3

bLogodxodmgdo
1. godmmgoemgon begdgdo:
L lim(x* —2x+5) 2. 1im@Ax —24x+5)

3. lim(x* —Vx +24/X +1)

4. lim(sin2X +2cos5X+ X)

X—>r

x? —3x .
5 lim——— 6. lim(log, X +e**
o1 X3 +5%° +1 lim(log, )
4 2 2
7. limw 8. hmw
=l X*=3X+2 =4 X7 =5x+4
3 4 2 _
9. 1imu 10. hmw

ol x* —4x+3

lim 1+x)(1+2x)(1+3x) -1

11.
x—0 X
13, lim X =27
X>27 3\/;_3
3 _3 _
s lim\/27+x 327 - x

X—0

x+23\/x_4

2. 25dmmgog go:

x? —2x 5
Llimf(), o f)=1 x-2 X7
5, Xx=2
2. 1im £(X), o f(x):{smSX’ x#0
X0 2, x=0

3. lim f(x), o f(x):(xz—l)cosé
X— X

61

12. lim

14. lim

x>l x2 —3x+2

ifx -2
x—>16\/;_4

NI+X —41=X
0 Y1+ X —=A/1-X




4. lim f(x), o9 x*sin’ 1 f(x)<x*
X—> X
3. 3odmmgoggm brg®gdo:

2_
1 lim/X* +1-x2) 2 1im 22!

X—>00 x>+ X —1]

.o x* -1 CN2xE+1
3. lim m—

x> X —1 X—00 X—=1

. X*+2 . X>=2x-5
5ty 2 6t

4. a5dmmgomgm dgdegao Gogdb@ogo brgdgdo:

VX =2 x? +1

1. lim 2. lim
=3 [y —3 X2+ X —2
1 1
3. lim—— 4. lim
X—0+ 1 + e% X—>0- 1 + e%

5. yodmmgoggm 3omdb®ogo bwg@gdo:

x*, xX<2
L lim f(X) o lim f(X) , oy F(X)=17x2_2x
X—2+ X—2— ,X>2
X—=2
\/;+2, x<4
2. lir?f(x) ©S lir?f(x) , o9 f(X)=9 2, X=4
2
X _16, X > 4
X—4
3. 1im £(X) ©o lim f(X) fo=) O X=0
. m 0 m . or =
x—0+ Ko X—0— 29 _2’X>()

sin 2X ,XSE
4. lim f(X) s lim f(X) , my f(X)=
e ey X——,X> z
2 2
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6. 03mggm G600l bpgs®o Jmigdygee FgO@oeTo, my }ubiEos
dm9dgos a@sx039eo Lobom:

1) 1irr31f(x), 09

2) lim (%), oy

3) Xlirzr}s f(x), xlgz{ls f(x), oy

/
F
r
0 —
25 45 f
74 )
[ ]
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4) lim () o lim f(x)

X—5+

7.

> 09

>Gol oy o®s 9Fygado dgdgao gubdcogdo (o9 Tyzadomos

amdganodg §9oGoado, dsdob @mdgano ggo00l [y3zgdol o3l spaoo):

: f(x):é, oo D(f)={x:x>2}

2X,X<0

- F =11

—,X>0
X

x> +1, x<0
2. f(x)=9 2, x=0
sinx+1, x>0

2,Xx<0
4, f(x)= x>0
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5. f(x)=|X 6. f(0=1x_2 **?
4 ,X=2
N S oo X<1
(*)= 2-X, 1<x<2 - T= ;x>

8. a-L @ 3dbodgbgermdolmgol odbgds T gubjizos 9Fyg960, 0y

X 2
X< X"+ <x<l1
L fo=4%" 0 R T I
a+x, x=0 2—-X%X, 1<x<£2
X*+1, x<0
2ax, 0<x<1
3. f(x)= 4. f(x)=< 2a, x=0
3—-%x, 1<x<£2

sinX+1, x>0

9. 396300l brg@ol 3obdo@Bgdom ©ssIF 0390, OMI:

1. lin&(x2 -1)=-1 2. lir? JX=2=0
. 1 . 1
3. lim 5 =0 4. lim = 400
x40 X 4] x->l+ o —1

65



5. ¥9b6j3ool Fo@dmgdyamo

Fo@dmgdnmols 36985, gmdgom, dmizgdyemos f:(a;b) >R gybjios.
©og550Jlodmm bgdoldogdo X, (g@@oamo (a;b) 0b@g@gomopsb. h ogml olgmo

6sdgogo @obgo, Gmdmobmgobsg X, +he(ab). f ggbjzool bsbdwo X,
FaodomBo gnfowmn Af ()= f(x,+h)—f(X) bowowgl.

f(xo+h)
Aftxor] i
f(x0) .h
! = b
a Xo Xoth g

30 J3om, f(X)=3X2—2X. 3030300 f(X) 396300l bsb@wo X, =1
Voo To.
Af(1)= f (1+h)= f (1)=3(1+h)" =2(1+h)-3+2=3h* + 4h.

ISR 50305300 f(X) =X @396d300L bsbGoo, dBmEs X=1 ©s h=0,1.
x+h=11. fMH=1 fL)=@1)"=1331.
AF() = f(1L1)— f(1)=1,331-1=0,331.

CAICRIIRAR! o300 ©slsbobos, M3 dggomgds
f(XO + h)_ f(XO) Slope of f{) = X FH+3*" T3

h oty the Interval [-2.500000000, 7.500000000]

sGols P=(%,, (%)) o Q=(%+h,f(x +h)) |

Va0 @oagdbg godogogro @O0l dogd 0X @g@ddols e
oEgd0om dodsOmygmgdsbmsb dgoggbogno

390bols Bobgglio, by Lbgs Lodyggdomn G™I

30 Jgom, (XO, f (XO)) ©d (XO +h, f(x, +h))
T90Boagdby aodsgommo Fagol bsgymbm
30980(309bG0s. doTsbowasdy, 53 §gdGomgdby

aodogog TOgol aobGmengdsl ofgl dgdwgao -200-
Lobg

200

y=f(X)+m(xX—x,), "0

boogs

66




bob. 1
m - f(x0+h;— f(xo).

ALLAICEICH LRI 50) J3000, dnzgdgemos fi(ab) >R gybgos. T gybiools
Vomdmgdygmo x, € (a;b) (Tgo@omdo gfmwgds

lim f(x,+ hr)]— f(x,)

h—0

bpgodl. 09 beg®mol 360dgbgemmds Lobdymo @oibgos, 35Tdob ' gubliosts
9Vmegds (omdmgdopo. sddogse, f g9bjcool (o@mdmgdygmo X, FgoBoe Do
50060367985 (X)) Loddmemmo s dmoigds Gommdon :

' 1 f(Xo"‘h)_f(Xo)
f(XO)—L1_I)1;)1 ™ :

(D

APNCOIGIEREIR] o 560003 go0l boggydgganbg godmgmm f(X):X2 396dEoob

Fo®dmgodyano.
sdmblbs: @oyobsi f(x+h)—f(x)= (X+ h)2 —x* =2xh+h*, dog00gd0n

=lim =2X+limh=2x.
h—0 h h—0

f'(x ) =lim

h—0

f(x +h)—f(x) 2xh+h?
h

>gogno slsbabos (ob. bob. 1), Gm@3s
N0, dob Q Fhioeo .
doigdgero Fodol aoli{gdog

dool{®mogoll P {g®@omolggb wo |
dglododolo P oo Q (9d@oamgdby 00

aodogogo [Mag oigmol mogols
dgdo®gmosl (ob. bob. 2), Gmdgeog

dool{@sgol | F@golzgb. 2007

=400 4
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Blope of fx) = 2" 534H3* 243 Blope of fix) = x"IHI*x" 243

oty the Interval [-2.500000000, 7.500000000] o the Interval [-2.500000000, 7 5000000007
400 400
200 l 200 !
Q
P P=q
T T T T T T T T T T T T T T T
PRI == e I T T 2 -1 0 io2. 3 4 5 & 7
1. “xoth X
1 0 0% 0 ¥
-3200 -200
-400 4 —400 -

godgon f gubjzos (omdmgdoswos X, FgoBoTo. (Oggl, @dmdgmoi gowols f
396dEoob (XO, f (Xo)) F90B0obg s @mIamols bosggmbe 3mgxnoEogb@o s@ol
f'(XO) 9T mgdgb T g9bjcool a@sgogol dbgol (X, F(X)) FgdEoenTo.
dodolowsdg Ibgdols aob@Gmengdols oJglb dgdogao Loby

Y= f(%)=f'(%)(x=%)

ISR 503300 f(X)=X" g9b6Jiool dbgdols gob@mengds X, =1
V9o @oaTo.
Sdmblbs: @oyobsc f'(l):2,f(1)=1, 5>do@md Fbgool aobBmengds doomgdls

Jgdgy Lobgl f (X)—1:2(X—1), f (X)=2X—1.
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09 g96dzos [omdmgdswos (a;b) 0bBgdgomols gmgger X FgdBoedo, ds5Tob
Jogo@gdm  [o®dmgdage  g3nbjiaosl, @mdgmmoi  goblobmgdygamo  ofbgos  (a;b)
06®gMgom by s ymggee X e (a;b) FgoGoeTo gobods®@@gds (1) Gogmdoon.

ISR f (X) =X gubgool aofs@dmgdol dgpgaom dowgdygemo gubiEos
stols 2X.

f gg9bdiool Fomdmgonmo X, (gO@omdo aob0dod@gos dgdmgaboodsms:
AL TR LAV 50) Jgom, dmigdgaos fi(a;b) >R g3ybjios. godygom, @md
f gubjgos (omdmgdswos X, e(ash)  (gd@ogndo, 0y 5OLgdmdl  Lal®yao

D@GoO0 lim L= 0),

X—>Xp X— XO

X, Vgo@oedo 9bJool Fo@mdmgdbyaml s0gbodbogm

f'(x,) Loddmgmmo, 9. o.

f'(x,) = 1imM . (2)

X—>Xo X— XO

gbowos, @M  [o@dmgdyeol  bgdme  dJmygsbogno  m@o  goblobrgdgds
AO@asbos. JoOmmsz, myg X=X, Lopwowgl s@gbodbogmn h Loddmemmo, 3590b

X=X, +h s dogowgdm, @md (1) s (2) Goemdgdo 93303580 96@ @00,

O g0 Jgom  f(X) = X]. 35T0ob T g9bd3os o@ s@ols Fo@dmgdoo x=0

1, x>0
V9o@ogdo wo dmazs x#0, f '(X) = ﬁ =sgnX= {_1 TS do@mens3, dmyaols

f(x):{x’ X>0

—X, X<0°
godgom X#0. 35dob , dmazs x>0, f(X)=x s f'(X)=1, boge , GeEs
X<0,f'(X)==1 ©o d5Tsbo@asdy
I, x>0
="

-1, x<0

2obdo®@gbdols dognom

53530 303Mm, GmI InEgdymo g9bjios Fo@dmgdowo @ os@ol X=0 F9@OE o0 do.
lim f(0+h)—f(0) f(h)

=lim—=lim|—h|
h—>0 h h>0 h h—0 h

s gl brgsdo 5@ sligdbmdl.
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f(X) = x| 896300l gmox030

T 1
13 10

100

0.5

f'(X) g96dEool a®sgo 0

-0.5

70



godgomn dnigdygmos f gyubjzool adsgogo (ob. bsb. 3)

bob. 3

aoVomdmgdols dgegas dowgdygemo gybjiools
30553030. X==-2,X=1 {g6Goagddo g9biosl
Jomdmgdgemmo sds ofgb.
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SO 50 Jgom  f(X)=cC,xe[a,b]. 35906 f'(X)=0,xe[a,b]. Js@rmenses,
Fo®dmgoyeols aobdod@gdols dogrom

f(x+h)—f(x)=hm9=0.

h—0 h

29MdgBOoygms© 53 FoBl dgdegao 0bBg3Gg@oEos oal:

F1(x) = lim

2
;o dygwdogo g9bjiools y@sg030.

L

u] T

1 2 3

14

_24

_3

in

2 doFomdmgdols dgwgas dowgdagao g9bjiool
;o 360510 30.

dogoe0mo 5. 8 ERIGIET IR LA 1 [ETo10) (RPN O NN TR Yo}
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2 3
x

2 Q) dmgdgeo g9biool aofs@dmgbol dgogaow
PR domgdbyao g9bizool g@Msgo o
.
_Ig t'f 0 \1_'J 2I 3
14 O—

d50x396> > Jo@mi3bgbs Fo03mgdymgdo. 0y (2) Gommdsdo asbgoboamsgm
doMx396> b dod3bgbs brg®gdl, do5Tob dglsdsdobo dogowgdm §gd@Goado
396J00L dodxggbs ob dod3bgbs {o@dmgdyaols (369d5L.

AL TR 500 ]300, dmEgdygeos fi(a;b) > R gybjgos. T gybjiool
dotxggbs Fomdmgdyao X, €(a;b) FgdBoaPo s@obodbgds (X, +0) Loddmemmo

s gfmegds begodls

Fi(x,4) = lim 1100

X=Xy +0 X=X,

07 9L begs®o sOLgomdl s Labdymo @oigbgos, 35dob f gubjiosl gfmwgds
Fomdmgoowo oMy gbowsb. sbogmyoyn@se, f g9bjEool dodmibgbs [o®dmgdyemo
X, € (@b) (go@ogdo s@wobodbgos f'(X,—0) Loddmgmmo o gfmpgds bogedls
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x = i 10— F (%)
U (XO_)_XEX,IP—O X=X, '

09  gb begs®o s@Lgdmdl s Lob®ymo Goibgos, 35306 f gybjiosl gfmegos
Vo®dmgodomo do®bbowsb.
0dobomgol, OmI gubizos FoMdmgdoswo ogml X, gt Eogndo,
5300 goge0s s bogds®obo, ™I s@bgomdebgb f'(X+) s f'(X,—) Labdyao
®oibggdo o

f'(x+)=f'(%-). 3)

5dsLmab (3) Gm@mdol dgdmbgggedo domo Lsghmem dbodgbgenmds gdmbgggs f
396300l Fomdmgdyel X, Fgd@oeTo, g. o.

(% +)=f'(%—-)=f'(%).

300000 5. 9 EENRINTICIOINEE T2 F IETN

0,x<0
f(x)=
(x) {xz,xzo "]
aodmgmgommm o3 gy9bjiools do@bgbs o 0.81
dodx 396> [o@mdmgoyagdo 0 §9a@Eoa do.
2obdo®@gbdols dognom 061
f'(0-) = lim ~ 01O _;, 0=0_
X—0— X—=0 x—0- X 0.4
Sbogmyoy®ag,
— 2 — 21
£1(04) = lim ~ OO X =0 iy, ’
x—0+ X—0 X—0— X x—0—
DoEobo3 4 08 406 04 020" 02 04 08 08 1

f'(0-)=1'(0+)=0
sdo@Bmd, mgm®gds 5. 1-ol dogoom

f '(0) =0.

19

dogom0m0 5. 10 SRRSO TN
¢ ( ) 0,x<0 087

X)= .

X ,X=0 06l
>gogr0 sbsbobos, G™3 0.4]
f(x)— (0 0-0 .

f'(0-) limM=lim;=0

Xx—0— X—0 x->0- X

A 08 06 04 02097 02 04 0B 08 1
H

QO

£(0+) = lim f(x)_(‘;(o) —1im X =0 = fim1=1.
X_

X—>0+ X—0— X X—0—
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GoEyobs3

f'(0-)= T'(0+)
5do@md, mgmagds 5. 1-ol dsgrom f g9bjzos o@ s@ols Foddmgdowo 0 §gdEoendo.

PSSO o 5630bognmo ggbjios T (X) = x]|.

£1(0-) = lim ~ O =FO _p 1X]=0

X—>0— X—=0 X—>0— X

-1

£(0+) = lim f(x)_g(o) im0 = fimi1=1,
X_

X—0+ X—0— X X—0—

Ooy5b5(3

f'(0-)= f'(0+)
5doBmd, mgm@gds 5. 1ol dsgrom f g9bjzos @ s@ols [omdmgdowo 0 §gdEoendo.

VRSSO 500 J3om, f(X)=X" ©o godmgmgomme o8 gubiool Fodmgdamo
0 Fgo@Bogodo.

_ 1/3
f'(0+)= limM= lim — = limi=+oo.

h—0+ h h>0+ h  hoo+ K3
Sbogrmaoy®o© ©od@GoEgds, HmJ
f'(0-)=+o0.
8. 0.
f'(0) =+,

SFISCINEIREY 500 Jgom, f(x)=x"" . 35906

— 2/3
100 i O i Bt e

2/3 1

f'(0-)= fim ()= (0)

h—0- h h—0+ h h—0+ f!/3

BRI EIIE. 03 T93mbgggodo, Gmags (X, +0)=0 o6 f'(x,—0)=00, 35306 X,
Vgodomby gogengdgamo f gubjiool dbgdo 0y w@g@mdol ds@omgany@os.
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dogsmomo 5. 14 SR ENUEREPYES X2, xe[0,1]. |

2odmgmgse@mm f 396300l Yoddmgdyano 0
Vg @ogendo.
f(h+0)=1f(0 172 T o oe o
f'(0) = lim (h+0)=f( )=limh = lim 11/2—+oo :
h—0+ h h—0+ h h—0+

aobgobogrmm 0 Fga@ombg godsgogmo dmi3gdymo g9biEool g@oxosobsodo
o3 gd o Modmegbodyg dzg9mo, GMdggdoi doolif®sgosbo 0oy @g@ddoljgb.

2:
] 49
1.5 b
] 34
11 ]
4 / ¥ 27
0.5 |
] 1_
D_ — : ///
0 0z 0.4 0.6 08 1
D rrrrrrrrrrrrr 1111111
® ] 0.2 0.4 06 0s 1
44 4
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¥ 27

1] 02 0.4 06 08 1
a 0z 04 0k s 1

CALNRINIRARE 300 J30m, 396]G0s 2oblobo@ygaos [a,b] bgadgb@byg. godygom, ™I
f gubjaos [omdmgdopos a Fg@@omdo, oy sOLgdmdl  Labdygamo Jodxggbs

Fo®dmgdyano f'(a+) s  dgbodsdobo  godygom, ®md @Gmd f gyubaos
(omdmgdswos b {gaGoeTo, oy sOLgomdls Lobdgmo dodibgbs  [omdmgdyeo

f'(a-).

dogomomo 5. 15 ERORENG) f(X): x*,x e[0,1].

dodob
£1(0)='(04)=0 @o fY(1)=F'(1-)=2. |
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358300 RB96J300L Fo@3mgdo@mdols ©s 9Fyggd™mool (369690L dm@ols

LALIERS  odmameiE  Bgdmm  gbsbgm,  g9bjgool  Fo@dmgdgemo  FgdEoeDo
Fgodangds  ogol Gmame  Lobogmo Gogbgo Sbggg LbslOgmmds.  Jgg8mm

4395056 g96J300l  [o08mgdgmol  Jggd goaymolbdgdm Ibmmme  Lobegem
Fo®3mgdgals.

URGICHLRRAIVA  30) Jgom, dmigdgeos  fi(a;b) > R gybjaos. oy f gubiios
(omdmgdswos X, € (a;b) [gdBoeTo, 35T0b ol 9Fyggdos o3 {gdGoe o.
CRERBIEHEY 50 d30m, f g9bjaos  Fomdmgdowos X, € (a;h) FgdBowTo, g. o.
5000 543l Geenmdsls:
f'(XO)ZlimM.
X=X, X=X,
dsdob
lim f(x) = 1im(M

X—Xg X=X X=X

'(X_X0)+ f(Xo)):

0

= 1im (OO0 sy tim Fx,) = £106,)-0+ F(x) = £ (),

X=X X=X,

a5(3 235de g3l f 396300l 979393 ™dsb X, Vgo@oado.  mgm@gds
5B 30(3907E0 0.

053} 3039090 MmgmAgdosh 25dmdEobo®gmdl, GmI {g@E o do
396d300L  9Fyg98mds 53 Fg@Foedo Foddmgdos@mdobsmgol o@ol  sy3omgdgeno
300mds,  dog@od  Lobmposwme,  [g@Goamdo  9fyg9dmds 53 Fg@@oado
Foddmgoomdbobomgols o6 s@ol  Logdo@olbo  300mds, @obog  sslGy®gdl
dogomomo 5. 10 s 5. 11

CAIHTIIEAR| 0 396Jc0s Ty3g®oeros (gd@ogTo, 35dob ol (omdmgdo@o o6 ool
od {gd@Gogndo.

g96Jzosms FOgogo 3m3dobsi00l, b5dGsgEol s BoBEMol Fo®dmgdymo

VARIGHEIIER! Jj0dogo 9600l (omdmgdgemo byemols Gemaos (ob. dogsgomo
5. 6)

URGICHL AR 300 3000, dmigdgeos fi(ab) >R s g:(a;b) >R gybjiogdo.
oy fos g g96jcogoo Fomdmgdowos X e (a;b) §gd@o@o, 359ob Fo@dmgodswos

X e (ab) (goBomdo f s g 99bjiogdol xodo s

b

[(f+9)(x) = f'(0)+9'(X)

533303905, [omdmgdymols gobdo®@gdols dognom
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(f +g)'(X)=lim(f +9)(x+h)-(f+9)(x)
h—0 h

f(x+h)—f(x)+g(x+h)-g(x)

=lim
h—0 h
. f(x+h)-f (X)+lim g(x+h)—g(x)
h—0 h h—0 h
=f'(X)+9g'(x).

VAGIGHLEERE 300 Jgom, dmigdgaos fi(a;b) >R ©o g:(a;b) >R gybjiogso. oy
fos g gubjaogdo Fo@dmgodswos X e (ab) Fgodoedo, 35906 Fomdmgdowos

X e (ab) (goRomdo f s g 99bj3ogdol bsddsgmo  ©o

[(f-9)(0)=f'(X)-9(x)+ f(%)-g'(X)

b

533303905, [omdmgdymols gobdo®@gdols dsgom 303l

(fg)(x+h)-(fg)(x)

h

(f-g)(x) =lim

f(x+h)g(x+h)-f(x)g(x)

=lim
h—0 h

. f (x+h)g(x+h)—f(x)g(x+h)+f(x)g(x+h)-f(x)g(x)
h—0 h

f (x+h)g(x+h)-f(x)g(x+h)

f(x)g(x+h)-f(x)g(x)

=1lim +lim

h—0 h h—0 h
f h)- f h f h)-

gL (ot ) atn1)-0(1)

f (x+h)—f(x) g(x+h)—g(x)

ngr(}g(x+h)+ f (x)}glg
F'0-900+f(x)-g'(x).
CAICTHEXRAA o)y f oo g @9bdizogdo Fodmdmgdswos X e (a;b) Fgd@ogndo, d5dob

bgdoldog®o a,f R @oibggdobmgol Fomdmgdswos X € (a;b) (go@omdo of + g
Vogogo 3mddobsios ©s

[(af +B9)Y(X) =af'(x)+ B9 (X)|.
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VHGICHE AR 300 ]300, dmEgdgeos  fi(ab) >R B9bjgos. oy fos ¢
396J30gd0 (omdmgdoswos X € (a;b) FgoHomTo ©o g(x) #0, 35dob [o®dmgdopos
X e (ab) (go@omdo f s g 99bj3ogdol godwmds s

f _ 0090 - f(x)-9'(%)
(X)_ 2 .
g 9°(x)
533 J03g0s. 30M39a Moydo Jg3bodbmm, GMI Aoy sb g(X) Fomdmgdowos,

sdo@md ol 9VyggBos X (9O@omTo s @o@ysbss g(X);tO, Voo @oado
979393 ™d0L 256350 gbdosb aodmdobodmgmdls X Fg@@oaols olgmo dopsdmls
sOLgomds, OMIgados g(X);éO. h ogml obgmo dzomg Goibgo, GmId X+h

9399036mals bgdmmswbodbyenr dowsdmls, g. o. g(x+h)¢0.

0 S o S RO
f

Ll_r)lg h h—0 h
— lim 1 f(x+h)g(x)-f(x)g(x+h)

>0 g(x)g(x+h) h

_ 1 limf(x+h)g(x)—f(x)g(x+h)

gz(x)h—)o h
_ 1 hmf(x+h)g(x)—f(x)g(x)+f(x)g(x)—f(x)g(x+h)
o ()" h
e () F(x)(a(xsh)-o(x)
gz(x)h—m h h—0 h
_F'®-9(0- f(x)-g'(x)'

9°(x)

do®omsEo gagdgb@od o g96J30900lL Fo®dmgdagmmo

) (x*)=ax*", acR.

SHIGERINE

1. 2y _nye N v__ 1.
x)'=1; (x2) =2x; (Vx) NS ()=

2) (sinx)' =cosX;
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3) (cosX) =—sinX;

4) (tanX)' =——;
cos” X
. ! . ’ . ' 2 .2
, [ sinX sin X)' cos X —sin X(cos X)’  cos” X +sin” X 1
domas3, (tanX) = :( ) 5 ( ) = 5 =—F;
Ccos X cos” X cos” X cos” X
, 1
5) (cotX)' =——=—; ( ©ood@g039m! ).
sin” X

6) (@) =a"lna, a>0

39OI0Ow,
(eX)! — eX ;
, 1
7)  (log, X)'=——, a>0,a=l1.
XIna

39Mdm,
(Inx)’ :l;

X

Ongeo g9bJiool Fo®3mgdymo

VAGIGH IR 500 ]300, U=0(X) ggbdaos [oddmgodswos X, V9o @oado,

bogoem y=fU) ¢gybjcos (o@dmgdowos U, =0g(X,)

F9oBoendo, d5dob @mnyano

396J30s f(g(X)) Fomdmgdopos X, Tgo@omdo s osppomo o3l

AMeEmdsl:

[FIODT = £(g(X))g'(X,) -

dogomomo 5. 16 MBIOBAIN y=+x>+1 396Jd3zool (omdmgdyeno.

y=f(g(x)), bowog f(u)=\/a o g(x)=x>+1. 30650056 f'(u):L s g'(X)=2x,

0gm®gds 5. 7-ol dogrom dogowgdm
2X

2Ju

1
[ = f ' - qq" —
y'()=1'(9(x)g'(x) 27300 9'(x) N

X
X +1
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dogogomo 5. 17 ERICRRIMERES x> —1] 396300l Fomdmgdyano.
X

|X|(01’). dog. 5. 5) , mgm@gds 5. T-0b dogmom y35J3L

30bs0sb (| X])'=

2x(x2=1)  [2x, x<-=1,x>1
yxm=——3——l={

| x> 1] 2%, —l<x<l

ddcaamo gabdaool Fodmdmgdymo

godgom, f:X Y o
fl:y 5 X 9YH00gO»mIgdcggeo s 2 I aabiooob pogogo
9V93900 K96J30gd0s dgbsdsdolow X, € X
s f(X)=Y, Vgopoegddo. oy f
396d3os [omdmgdowo gubioss X, 7
F9oBomdo s f'(x,)=0, 35dob
396d@os [omdmgdowos Y,  Fgd@Goado ©s ] Egabdaoel ghago e

4 1
(I00= 05 4)
533 303905, 30039 @oydo dggbodbem, 0 : : : .
O3, Oopasbog T gybjzos Jomdmgdswo :

g9bJgoos X, FgOBomTo s f(X)=0 ,

5do@dmd (X, Y,) Tgo@oedo dmizgdye 19bdiool a®er03l aoshbos wsb®ogno
dbgdo, 35T0b YgLodsdobow obGomo bgdo gl ' a96Jiool g@ogosl (Y, X,)
Caodomdo g. 0., f7 g96dgos Fo®dmgdowos (Yy,%,) TgoO@0omTo. ©5359% 0G0
(4) goadyes. dgdcggmmo g9bdiool gobds@@gdols s Gmymo gybjiools
aoFo®dmgdols Fglol mobobdow gfgom

FEyn=y=(F(F(y)) =1= F () () =1=(F(y)'=

L
F(f ) (%)

g Gog@bmdg@®moynmo g9bJi30gd0L Fo®dmgdayeo
&2



D) ©og59@g0mm, M3 (arcsinX) = - ,X#=x1.
—X

—

doOmans3,  @oEyobsi  sin:[—

oy

7 . T T
s—1—>[-L1 S arcsin:[-L1] > [-—;—=
I SHEIEERS

396J309%0 PO®0gOHmgjcgneo gubdiogdos ws (sinX) =cosX =0, GmEo |X|<%,
y=sinX-mgols 3o a35J3b |y|<1, >do@ma
[ 1 1
G’ cosx  ismx yIoy’
Sbo@mp0y®o© sd@JoELgds, MM Lods@merosbos dgdwgyo:

\/117’ xe(0,1):
4) (arcctgx) =—

1+x2° 1+ x>

(arcsiny)’ =

2) (arccosX) =-—

3) (arctgx)' =

dopomo @ogol Fo@mdmgdymmgdo. oy f:(ab) >R gybjgos Fomdmgdswos (a;b)
06@dgMgomols  gmggee  FgoHogdo,  35Tob  os@Lgdmdl  (a;h)  0bdg@gomby
25bLobg@ygmo ' gubjizos, GmIgmoi oMol f gubjEool Fomdmgdyemo. oy
396Jcos  ggmog Tomdmgdowos  (a;b)  0bBg@mgoemols ymggen  FgdBoeTo, 35T0b
asbgoboansgn (') =" gubjiosl, by f gubjiool Igmdg Gogol  Fomdmgdyanls.
09 dowgdagmo 7 g9b]cos ggansg [o®dmgdswos, 35806 gobognogm dgbsdy @opols
Fo®mdmgdaml ©s o 9. sd@0ase, FPX)=(f"™)(X). (o ™ BobofgPo s@bodbogl
f g9bdiool n-g@o Goaol Fomdmgdyels. )

396JGoob 9fmegdgh glslegmme Fo@mdmgdol (a;b) 0bdgmgoambyg, oy ol
(a;b) 063 g@goebg aoohbos bgdolidogdo @oaols Fo@mdmgdyao.

) f(x)=€*, gbowos, Gemd fV(x)=¢".

2) f(X)=sinX, bowos, GmI f(“)(x):sin(x+%n) (995305390

3) f(X)=cosX, bowos, G f(”)(x)=cos(x+%n) (953F3g0))

B96J300l ogg@gbosmo. gndgom f(X)=X’. godmgmgommmn 53 gubjcool h
bobdo x=1 {gd@oendo.
f(1+h)=f(1)=(1+h)’ ~1=2h+h.

MmO 3 gbgosgm, bobdwo @mym@iG h-ol
396Jd3os [o@dmowagbls m@o 39bjiools xsdl,
Lowoi 30Mg39em0 g9bjios s@ols {egogo 2h

bomo Jgoeg g9b6dgos go h?

A1 08 06 04 02 02 04 0B 08 1
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2.
1_
1 08 06 04 02 02 04 06 o8 1
h
RE
1 08 06 04 0207702704 08 08 1
2 ¥
hZ
2h
9 0
3_
2_
1_
A1 05 05 04 02 02 04 0B 08 1
h
-19
el
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@53 dggbgds Igmdg gubiosl, ol ogl mgolgods

2

lim— =0].
h—0 h

aobgobogrmm jogg gOmo dogsmomo. gmdgom, f(X):3X3—2X2+X—3 .

a5dmgmgommm o3 ¢9bjcool h bsbOwo Xx=2 FgoGoeTo, dogowgdbm
f(2+h)—f(2)=35h+18h>+3h’.

535G 96300l bsb@dwo Toddmeagds m@o 35h s  18h*+3h’ 396309000

LN

404

207

08 D6 04 02 02 04 0B 0B 1
b

-204

oy Amama ;3 3003ge dgdmbgggedo, oo 18h*+3h’ 396Jd30oL ol mgoligds o]3b,
“md
. 18h*+3h’
lim————=

h—0 h

0.

©sligghs. mMogg dgdmbgggzsdo g9bjiool bobOwo Fomdmgowyobgmn mdo gybiools
xodols Loboo (h-ol 0ds0m), Lowsi 30Mggeo g9bjizos s@ol Mmygogo, begoem
dgmdgl ol mgoligds oJgl, ®m®3 h-bg 9goem LiGsgew dool{osgol bymolsggh, o6
Lbgs Lodyggoom, dgmmg 596300l dggus®mgds h-msb dool{@sxgols byemolsgb,
@m@Es h 3oob{esgol bygmobs ygb.

0lbdol gombgs: ymggemgol oJgl 09 s@s sligm Fomdmwygbols sepoeo ?

50 gombgobg 3sbgbl odmggs dgdrgao
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dogomomo 5. 19 ERIGHENG f(X) =/ x|. 35dob 53 gyJzool h bsbOlL X=0
Voo do gdbgds dgdwgao Lobg

£ (h)- f(0)=hl.
30 Jgom seaomo o3l dgdwgy omdmwygbols

|h|= Ah+a(h),
boogs

limﬂ:O

h—>0 |

do'dob swgomo sbisbsbos, ™I

9- 0. A 5@ s@ol goglobo 2oblsbo@yao.

AL IGEIGH NI 3 ) J3o0 T 396 ]300 X (g@Bool doesdmdo s@ols
256Lobe@ o, gogygom, dmd f gubios sMol WoggMmgbzomgdowo X

Tgo@oedo, g s@lgdmdl A @oibgo (X-bg sdmzogdygao), olgmo Gm3
500 5Jgl Fomdmwygbols

f (x+h)—f(x)=Ah+a(xh), ®)

boga

Foddmygbs (5)-30 §Ogog bofoml 9fmwgdgh f gubjcool woggmgbEosml X
V9odomdo s swbodboggb df (X) Loddmegommo. g. o.

df (x) = Ah, (6)
Lbowoiz A X-bg ©sdmgzopgdygmo Goibgos.

3°3900L ©0xg®gbzosmls s [o®Mdmgdyml dm@ol s3gsmgdl dgdwgao

0ngmcdgds 5. 9 g dgom, dmigdgemos f:i(ab) >R gybjizos. 0dolbomgol, Gmd  f
396J30s  0ogml  ©oxgdgbzodgdopo X e (a;b)  (gdBomPo, syEomgdgmos  ©
bogdo@olo, @md Il 53 (go@oendo Jmbogl Lobegao {omdmgdygeo.

393 3o(3gds.  syGomgdmmds.  godzom, o gubjios  wogg@mgbiodgdswos
X e (ab) (gOBoeTdo, 35dob spaommo ofgl (1) FHoemdsl. gogyeolbdmon, @mdI
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h=0 s ()  @Aoemdols  m@ogg  dbsdyg  gogymm h-%g.  dogomgdm:
f(x+hg— f(X) :A+a();;h)’ SBogyod f'(X):hng f(x+hr:— f(x) h O(A a(X; h)) A g

0. T gubjaos (o®dmgdoos X {gm@Eoando.
bsgds@obmds. gndgom, f gubjios [oddmgdswos X e (a;b) §gdm@dogdo, 35T0b

f’(x)=hrr01f(x+h)_f(x).

asbgobogmm  gubjios  a(x;h)= f(x+h)—f(x)- f'(x)h.

a(x h)

d>dob lhirn =f'X)-f'(X)=0. o30dmd  oswgomo  gbgds  FomImwygbsls

f(X+h)—f(X)— f'Oh+a(x;h), @sg gdmbgggs () Gomemdsl, oy hogmgemomn, G¢m3
A= 1'(X). s3G0go, f  gubjios ©@oggdgbgodgdopos X  FgOBomTo. mgm@gds
©53(30GIO YL 0.

AR (396 ©og09@ 3039w, @md (5) Fo®dmwagbsdo

A=f'(x).

dodolowsdg (5) ©o (6) Bmamdgdo yoesnfg®gdosh dgdogabso®a

f(x+h)—f(x)=f'(x)h+a(xh). (7)
©O
df (x)=f'(x)h (8)
g (8) Hommdsdo f(x)=x, 35906 Jogowgdm

dx=h
5do@md boaxg® (8)-L sbg hoFgmgb.

df (x)=f'(x)dx . 9)

dx -l 9V m©gdgb >Ma9dgbGol woxg®gbiosmbs.

R5085bLM3@A0) B9bdizool FoMmdmgdgmo FgOGom o s@ol @oibgo, bogm
396J300L woggMgbiosmo FgoGomdo go FOxgogo sbsbge.

RQgHdsl mgm@gds
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VHGICH AR AN (N CRICEN M 50 Jgom, f:[a,b] >R {oddmgdoos X, €(a,b) Fgo@oado

> odobmob, X, o@ol f  gubjizool dogs amgseydo gJlE®gdydol §gdEoga,
dodob f'(x,)=0.

53303905 bmgomdol Igyboygesgse goggmolbdmmn, GmI X, s®olb

f 396J30oL @mgseny@o dolbodydol §g@Goeo. dsdob Logdsme d3z0Mg o©gdomo
h @ogbgobmgol 3394690

f(x,+h)—f(x,)<0, f(x,—h)—f(x,)<0.
>Jgwob

f(X0+h)_f(Xo)SO ’ f(Xo_h)_f(Xo)Zo.

h —h

GoEaob X, [g@doedo s@OLgdmdls f 396300l Fomdmgdyemo , sdo@Gmd dJogomgdm:
f(x, +hg— f(x,) <0,

Fox) =l

, . f(x,—hy—f(x,)
f(XO):}}_l;rOl : —h ‘ ZO,

Lsowobs ©ogoliggbom, @md f'(X,)=0. mgmegds ©s3@303909e000s.
39039 Oog@o© Rg@dols mgm@gds bodbogl, GmI my i
X, >0l T g9bjzool dogs 9JuE®MgIndol §gdHogo
s 53 TgaGoado gybjios Fo@dmgdowos, d5dob od
V9o @oaTdo gogergdyano dbgdo 0X mg@dols

3@ gen @ oo.

14

-2

BAEEEIN 390351 mgm©9dsTo Imombemgbs 03 goj@ols, GmId X, ogml Doy
@00 gJuE®gd39dol FgoEomo sS@lgdomos. ds@Ommsi 09 gobgobogsgm
f(X)zX g96Jioob [0,1] Lgadgbd by

0.84

35706 sgomo olsbsbos, ™3 X=0 ©s X=1

Fao@omgdo 5@05b 39390 g96jool 0s]
e gom@o 30603930l s dsJbodygdols
90 omgdo, dog@sd 53 §g@@oggddo 041

396J300L Fod3mgdgmo l-ob Gmeoo.

0.24
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AN ISR GAENIEES V90 @0oel, dmdgembgosi g9bdiool §o®dmgdgamo byaols
AME0s ob 5@ 5@LgdMdL, 3MoRogzyo (9odomo gfmwgds.

A ISRIGHENIRAR (900, Gdmdganbgosi K9bdiool Fomdmgdyao byaols
Ae@os, 53 B9bjiool LHsEombsamy®o Fgd@ogo gfmwgds.

PSSO 3O ma@ods MAPLE-ol gsdmygbgdom godmgmm
f(X):6X3+33X2—30X +100 g9bjiool 3@oGoggmo §gaEowgdo.

>plot(6*x"3+33*x"2-30*x+100, X=-
6..3);

>DITFF(F(X) ,X)=di FF(6*X"3+33*x"2-
30*x+100,x);

d 2

a;ﬂxy-mx + 66 X — 30

> solve(18*x"2+66*x-30,X) ;

_£+4/181 11 /181

6 6 ° 6 6

dogomomo 5. 21 ERIRURIDIY g(t)=3/t—2(2t—l) 396Jc00l g@oBoggmo Fgdoagdo.

>g:=t->t~(2/3)*(2*t-1);
g=t>t 7 2t-1)
>diff(g(t),t);
2(2t-1)

2/3
+2t( )

>solve(%=0,1t);

| —
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30bs500sb t=0 §{g@@oendo g(t) 396J30oL s@s o5Jgl Fo®dmgdyao, sdo@md t=0

Vgo@oemo 3G0doggeo TgoGomos. dodolo@sdy, dmigdgmo ¢9bjiool j@odos9e00
Vgo@oamgdos t=0 s t=1/5.

@mmol mgmegds

URCIGT R AR W OIOT ) o [a, b] ULgadgb® by goblsbegdgao f gubjios
53054m0a gdl dgde gy 30MHMgdL:

D f aVgsa00 [a b]-by;
2) f (omdmgdswos (a,b)-by;
3) f(a)="f(b)

d5dob  (a,b) 0b@gmgomdo sOLgdbmdls gemo dsobz olgmo X, (gHEogmo, GmI
f'(x,)=0.

©593 303905 g f  gybjizos dgwdogos [a,b] Lgadgbdby, d5Tob  (a,b)
0b@gdgoemdo (X)) =0. 5dM0go, sOlgdbmdl X, (goBoero ( (a,b) 0bdgdgoeols
bgdoldogdo (g@Boeo), dmImolmgolsi f'(X,)=0.
sbans godgom, T gubjios Igedogo s@ss [a,b] Lgydgbdby. gobsowsb f  eybios
9Vg39000 [a,b] ULgydgb® by, sdo@md ol ofgl o8 Lgadgbd by sdlme @ ydo dobodydo
s Sdbm@adag@o dojlbodydo. gmdgom , glgbos M s M. @spasbsg M<M s
f(a)=f(), sdodmd f gybjzos Joowgdls gOHm-gHm M o6 M 3dbodgbgermdsls  (a, b)
06 gdgools Ms0dg X,  (g@GomTo. ¢9@dsl mgm®gdol mebobdsw f'(X,)=0. g.0.
AmEol 0gm®gds ©sd@3o3gdgeos.

390393 O0gms© Gomol mgm®gds 608bsgl, Hmd mg [a,b] bgadgbd by 4Fy3980

f g9bdgos Foddmgdsos (a,b) 06@gHgsemTo ©s, sdsbmsbogy, f(a)= f(b) 3s5Tob
(a,b) 06@gHgomTo 5HLgdMdL ghmo 35063 X, FgBBoo, olgmo MM 53 Fg@Hom by

353 gdgeno dbgdo 0X @gMdol 3s@omgeng@os.

Rolle’s Thearern Applied to
fit) = -4, 902 +12%
on the Interval [0, 2.448979552]

> with(Student[Calculusl]):
position = -0.5*9.8*t"2 + 12*t; 4
position := 490t2+ 12t distance |
> RollesTheorem(position, i
t=0..2.448979592, output = ]
points); ]
[1.224489796] 2]

90 D-IIIIIIIIIIIIIIIIIIIIIIII"‘
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> RollesTheorem(position, t=0..2.448979592,

"distance']);

> RollesTheorem(x"2 - 3*x + 1, -1/2..7/2);

> RollesTheorem(sin(x), 1..5*Pi-

1);

Raolle's Thearern Applied to

fix) = sin(x)
1:
Vi
0.5
2

on the Interval [1, 5*Pi-1]

.

4

¥

> RollesTheorem(x™M - 3*x"2 + 1, X=-
2..2);

d960dgbs. OmeEnols mgm@gdsl gg@

2°dm3049690m , 09 SOWZgYS JOM-gH N0
300mds, OmImgdlsg 9bps oz3dsymazomgdogls

}9b6Jio0o.

aobgobogrmm gybjios f(X) :|X
gabdcod Jaluzodos [-1.1 bgadgbe by,
f(-1)=f(1)=1ps (omdmgdswos (=1,1)
063 gMgo@do, 2oMES 3MMMOobsEms bamsgols
(gbOgergdyaos 1) o 3)). dodolbowasdy,
s®mggyeos (—=1,1) 0b@gdgoemdo ¢3ybjiool
Fo®dmgodombols 30Mmds. dmanols mgm@gdsls
dmgdgeo g9bjioobogols 33(4)|:|3)08m3033636m.
dsOm@sa, F'(X)=1, dmgs x>0 s f'(x)=-1,
OmEs X<0, bogrem X=0 {g@@o0ado
f g9bdaosl o®s 53l omdmgdyeo. sddMoys,
(=L 1) 0ob@gcgoedo dmi3gdygmo gubliool
Fomdmgdyemo s@Obow byaro o@ s@ob.

91

labels=["time",

Ruolle's Thearem Applied to
flx) = x"2-3%x+1
on the Interval [-1/72, 7/2]

—
e

Ralle's Thearern Applied to
flx) = wnd-Fed+1
on the Interal [-2, 2]

1

0.8

0.6

0.4+

0.2

. 3obLob@gdgmo [-1, 1] Lgadghddy. gL

1 08 06 04 020

02 04 0B 08 1

X



30 dgom

X,0<x<1
f(X):{Ole . 10+

Aameols mgedgdol gzgers 30Omds 0
YgbO e gdbymos gods 1)-Ls ©s
f'(x)=1#0,0<x<1. "

04+

02+

s deaml, g9bjios f(X):X,Xe[O,l] 53904mxoe gdls ool mgm®gdsdo 1) s 2)
300mdgdl, dog@sd f'(X)zl;ﬁ0,0S x<1.

@52M56750L mgemdgds

ORIGIGHT IR PR (CIYNON IO 0y [a,b] Ugadgbd by 9Vyz900 T g9bjios

Fomdmgoswos  (a,b) 0b@g@gogdo, 35Tob 53 06@gMgomTo s@Lgdbmdl ghmo 3506
obgmo X, (gO@oeo, GmdI

f(b)-f(a)=(b-a)f'(x)

53303905, yobgobogmm sdbdomyg gubiios

p(¥)=[f00) - f@Ib-a)-[f(b) - f(@)]I(x-a).
sgoao dglodhbggos, Gma

p(a) =0, p(b) =0
o35l gods @ gbios 9Vy39dos [a,b] Lgadghd by ws (omdmgdswos (@, b)
063 gMgoedo. sdM0a0© @ BYbJios 53dsgmomgdls Hmeols mgm@gdol ygges
300065 o, dodobowsdyg, (a,b) 0b@dgmgoemdo sOlgdbmdls gdmo dsobiz oligmo
X V90 @00, Gmd

@'(X,)=0.
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dop@od
@'(x)=f'(x)(b-a)-[f(b)- f(a)].

doobo@sdy,
f'(x)b—-a)-[f(b) - f(@)]=0,
Loosbo
f(b)—f(a)=f'(x,)(b—-a).
0gm@gds ©sIE 0 oIE0s.
oM56g0L 0gm@gdol agmdg@@oygmo 0b@gH3MgGo30s:
306500006

f(b)-f(a)

b-a
s@ob (a,f(a)) wo (b f(b)) Fampomgdby pogmgdamo Fagol Laggobo

30980309630, bmenm f'(XO)—do f g9bjzool adsgozol (Xo,f(XO)) F9o@0 by
o3 gdgemo dbgdol Loggmbm 3mga0i309bGos s

b-a
5d0@md aMo%303bg sOLgdmdl (Xo,f(XO)) Tgdogo, dmdganbyi aogergdygero dbgdo
35@ > gEn @0 (a, f (a)) S (b,f(b)) F90B0egdbyg aodsgsmo fagol.

> with(Student[Calculusl]):
MeanValueTheorem(x*sin(x),0..1);

The Mean Value Theorem Applied to
flx) = ¥™sin(x)
on the Interval [0, 1]
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‘ ‘d9360dbmm, O™ sbgmo §gaBoangdo dgodangds ogml gOmDg dg@o.

dogogomo 5. 22

> with (StUdent [Cal cul USl] ) - The Mean Value Theorem Applied ta
fix) = x™sin(x)
on the Interval [0, 5]

MeanValueTheorem(x*sin(x),0..5);

dogogmomo 5. 23 EEBTGREN -
f (x) =X’ +2x* =X, a=-1b=2-m30l go3mgmn — W

X, Vg®oemo, Gmdmolmgobsi f (b)— f (a) =f '(xo)(b—a).

> F1=X->XN3+2*XN2-X;
f=xo X +2x>-X

>plot(F(X) ,x=-1..2);

>gi=x->di1fF(F(x),x); o
g = x — diff(f(x), x)

>g(c);
9 3c¢2+4c-1

>g(C)=(F(D)-F(-1))/(2-(-1));
3¢cP+4c-1=4 “

>solve(%,c);

_ % + m 2 m 4 gs 0 s i 15

3 3 3 3 x

>evalft(-2/3+1/3*19°(1/2));
0.7862996483

>evalt(-2/3-1/3*19"(1/2));

-2.119632982

306500056 -2.119632982
X, =& 0.7862996483

>0 939mgbol aoblsboaggan 9o gols, sdoFmd
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aobgoboarmm @sdmegbodg dopseomo.

> MeanValueTheorem(x"3 - x, x=0..2);
MeanValueTheorem(sin(x), 1..5);
MeanValueTheorem(sqrt(x), x=0..5);

The Mean Yalue Theorem Applied to
fix) = ®"3-x
on the Interval [0, 2]

The Mean Walue Theorem Applied to
fix) = sin(x)

on the Interval [1, 8]

The Mean “alue Theorern Applied to
fix) = {172
on the Interval [0, 8]

30 J3o0,
f(x)
_ F'(x)=9'(x) xe(a,b)
05
d5d0b 5@Lgdmdls dydogo € obgmo, G®I
AR AR YRS YARAD AR f(x)=g(x)+c.

e3o@smol Fgbo s dobo godmygbgds bpghgool a>dmmgmobsl

VRGIREEN s gom, T o g g9bdiogoo (omdmgdswos a §gd@ogols
doodmTo po@s dgbadangdganos a {g@Roedo , sdsbmsb g'(x)#0,

lim f (x)=0, limg(x)

X—a X—a

0

ob
lim f (X) =400, limg(x)=xo0

X—a X—a

@Lqomol b @o li f'(X)
) O ™ SMO 11m
Q J Q3 o g'(x)

dodob




9L mgm@gds 3bmdognos @mdo@smol mgm@gdol Lobganfmwgdom.

dogomomo 5. 24 ERLBIGRTOIY

lim 0+ %)
x>0 §In X
eoem3o@omols Fglbol msbsbdow
1
im P X) o Lex g
x>0 s1n X x>0 cos X
dogomomo 5. 25 SRLBIURIGIY)
. sinX
lim——
Xx=>0 X
eem3o@ools 0mgm@gdol mobsbdsw
. sinX .. cosX
lim =lim =1.
x-0 X x-0 ]
Insin X
doad 5. 26 JEBIRIGE lim
. Insinx .. (Insinx)' . cosX sin2X . sin2X . 2cos2X
lim = lim =lim = lim = lim =1.

x>0+ nsin2X x>0+ (Insin2X)' >0 sinX 2cos2X x>0 2sinX x>0 2cosX

35a5@0m0 5. 27 EERIRIORIOI lime—2
X—>+00 ¥

X X eX
lim — = lim — = lim — = +oo0.

X—>+0 X2 X—>+0 DY X+ D

3. 0-0 Lobol gobybwgdgemmds. gndgom, f ©s g g9bjzogoo olgmos, GMI

lim f(X) =0, s limg(x)=0 . 35Tob f g boddogemo x=agOEoedo dmagigdl 0-
Lobol g0b9bmg®germdsl. sbgmo Loboli aobygbmg®dgermdol goblbs bg®bogds olgg
eom3o@ools Fgbom. dodmenss, ggod3l

lim f (X)g(x) = limy _im 3.

X—a 1
g(x) F()
5Jgob hobls , @M 0-00 Loboli aobybeg@germdols yoblibs ©o0ygobgds % o6 ==
100

2ob9brgdgamdol aoblibsdwy.
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dogomomo 5. 28 ERIBIURIGIY lirgl XlnXx.

) . Inx . 1/x
lim XInX=lim — =-1lim 5
X—>0+ X—>0+ l/x X—>0+ l/X

=—1limx=0.

X—0+

4. o—oo bobob gobybrg@gmmds. gmdgom, lim f(X) =0 ©s limg(x)=oo
addmgmgommn bpgsdo lim[ f(X)—g(x)]. o3 dgdmbgggsdo beg@ol asdmmges

‘Ygbodangdgaros @og04356mm % Lobol 20b9brgtgamdols aoblibodwy. do@mansg,

R
lim[  (X)— g(x)] = limw.
f(x)g(x)
dogogomo 5. 29
1
1 X — tan X 1_1 2 X? X
ling(cotx——]=ling =lim 2 —=lim—— =lim — =0
x> X) U xtanx 0 X (1+x*)tanx+x (14%) anx
I+x X

5. 17 Lobol gobybpgdgmmds. gmdgom, f  ©s g 59bjiogdo olgmos, GmI
limf(x)=1 s limg(X)=0w 35T06 y=[f(X)]°® 5496305 Gmazs x—>a dmnggzgdl 17
Lobol g0b69bmg®germdsl. 3530b

lim[ f (X)]°® = limed™n 1
xaa[ ( )] X—a

dogogomo 5. 30

ln(Hl)
X

lim(l + ljx =1lim exm[nij = exhﬁrgxm(l%) _ ex“i?o 1/

6. o’ QS 0° Lobol gobgbwg@gamdgdo. godgom, lim f(X) =0 @s limg(x)=0,
35906y =[f(x)]*™¥ 396305, GmEs X—>a ggodamggl o’ Labol gobybog@gmmdsl,

Amdgool aoblbs ©o0g4g569ds L Pobols (o6 % Lobol) 2ob99bmg@mgemdol goblibsdwy
0
3930920 2oMsJdbol wobds@gdom:
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LG Jim—909_

x—>a x—>a 1

lim[ f (X)]°X =e 90 =g MK
X—a

o9 lim f(X) =0, limg(X) =0, 35906 y=[f(X)]*™ ¢96Jcos, GmEs X—>a pgodmggls 0°
Lobol 20b9bg@gamdsl, @mdamol aoblibs bpgds 0dsg3g Bm@dyamoon.

Agom@ol OIS

AR IGEIGEEN. 30343000 ™I f(X):O(g(X)), Om@Es X—=>a , oy s6lgomdls K
ogb0m0 Mo3bgo, @mIeolmgolss

| f(x)<K[g(X)]

YHO@mds LOygmegds a TgaGomol Gowsi dowsdmdo.

RLINYEREN 50495300 Gmd f ( ( (X)), GoEs x—>a, oy
f

(%)
lim a(x) =0.

g3 ga0 Lobols g39biosls

P (X) =l +b (x=%, ) +b, (x=%, )" +--+b, (x=%,)"
9Vmwgds n-g@o bodolbols 3merobmdo.
Imgdgee 30053055 do Hggbl 3obobls Fomdmswagbls dmEgdyamo f gubjiools
dosbenmgds 3m@obmdgdol Lsdysenmgbom. o9y #9bjios 9Fy3gdoe Fo®dmgdswos
(a,b) 063 gM35a@bg, d5dob, @oy®sbgol mgm@gdol dogrom, bgdolidog®o X s X, -mgols

(a,b)-ggcfi >0 gdmdls fe(XO,X) obgmo, Gm3  swyoeo 5J3l dgdwgy To®Imagbsls

F) =1 (%)= f'(S)(x=%)

ob9, ™53 030890

f(x)=f(%)+0((x=%,)).

A9ogm@oll go@Igms [oMmdmowygbl gog@sbgol mgm@gdols aobbmysmgdsl,
390dm Lados@manosbos dgdogao

0gn®gds 5. 12 ( @gogemdol gm@dges) BVl ST R IEING (a,b) 063 g goendo

aoohbos N+1-g@0 @ogol homgamon 9Fgy3gdo [omdmgdygao ©s XO,XG(a,b), d>dob

Lodo@mneosbos gm@dyans

F ()= (%) + fg‘o) (x— x0)+...+%(x— %) +O((x=%,)"*")
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begogono gegdgb@s®gmo g96J300l Fo®dmwygbs Ggommm@ol gm®Igmon

L 30 Jgom, - 09 yogomgseolbfobgdm, @m3 fM(x)=e*,neN, X, =0

Fgo@oado dogowgdm
_’ X e R

f=x—>¢*

>fr=x->exp(X);

>F:=(Xx,n)->convert(taylor(f(x),x=0,n),polynom);
F := (X, n) — convert(taylor(f(x), x =0, n), polynom)

>F(X,3);
1

1 +X+=x>
X+

>plot([Ff(xX),F(x,3)],x=-4..4,title="Taylor
Approximation',style=[LINE,POINT], legend=["Function™,"Taylor
Approximation']);

Taylor Appraximation

>fFr=x->exp(x); oo

fi=x—>¢" ]
401
>Fi=(Xx,n)- 07
>convert(taylor(f(x),x=0,n),polyno ]
m); 504
F := (X, n) — convert(taylor(f(x), x =0, n), polynol ]
104
>F(X,5); o, ]
1 +X+ l X2 + 1 X3 + i X4 %%mlnr App-rm{imatinn
2 6 24
501
>plot([F(x),F(x,5)],x=-
4__4,title="Taylor 40

Approximation',style=[LINE,POINT],
legend=["Function","Taylor
Approximation™]);

307
20

>>Fr=x->exp(x); 10
fi=x—>¢e" 5

Function o
@@ oos Taylor Approximation

>F:=(X,n)-
>convert(taylor(f(x),x=0,n),polyno
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m);

F :=(x,n) — convert(taylor(f(x), x =0, n), polynom)

> F(X ’ 15) , Taylor Approximation
Lixsaixteids iyt Lysy Lye, 1o
2 6 24 120 720 5040 ‘ 507
1 10 1 11 1 12, 404
73628800 © 739916800 ° 479001600 © T 6:
304
" I S x 14
87178291200 o]
>plot([f(X),F(X,15)],%x=- 101
4..4,title="Taylor o
Approximation",style=[LINE,POINT], leg i e
end=[""Function™,"Taylor «

Function o
@ e e Taylor Approximation

Approximation™]);

2. godgom, _ 09 3og0mgseolifobgdm, OmI

n ) T
f )(X) = sin(X +En) , neN , Taylor Approximation
d5d0b saomo ozl Fo@mdmwygbsls o{} &
2n+1 : 4
ﬁnx::x—-Lx3+~Lx5—u“+(—lf X +o(x*™) .
315! (2n+1)! 0 2]
s Xe R . 0<> °o¢
4 RS 12 3 4
> F:=x->sin(x); 2] x 7
f:=X — sin(Xx) ¢
-4 N
>O0rder:=5; ’
Order :=5 Y °

>taylor(f(x),x=0);

1
x—6x3+(Xxﬂ

Function
e e o e o Taylor Approximation

>F:=(x,n)->convert(taylor(f(x),x=0,n),polynom);
F := (X, n) — convert(taylor(f(x), x =0, n), polynom)

>F(X,5);
1 3
X=X
>plot([f(X),F(X,5)],.x=-4. .4, title="Taylor
Approximation',style=[LINE,POINT], legend=["Function™,"Taylor
Approximation™]);

>f:i=x->sin(x);
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f =X — sin(x)

>0rder:=7;
Order :=7

>taylor (f(x),x=0);
l 3 1 s 7
X 6x +120x + O(Xx")

>F:=(Xx,n)->convert(taylor(f(x),x=0,n),polynom);

F := (X, n) —> convert(taylor(f(x), x =0, n), polynom) Taylor Approximation
>F(X,7); 6] .
X—1x3 4Ly | ;
6 120 1 ’
05 st

>plot([F(X),F(X,7)],%x=-

4. .4,title="Taylor
Approximation',style=[LINE,POINT], leg
end=[""Function™,"Taylor
Approximation™]);

>
>F:=x->sin(X);

f=x—> Sil’l(X) Function o
@ oo e s Taylor Approximation
>0rder:=12; Taylor Approximation
Order :=12 1 o,
>taylor (f(x),x=0);
NRESVC SR SVC R S SN UNNC RS W
6 120 5040 362880 39916800
-4
>F:=(X,n)-
>convert(taylor(f(x),x=0,n),polynom);
F := (X, n) — convert(taylor(f(x), x =0, n), polynom)
>F(x,12);
X—1X3+ ! XS— ! X7+ ! X9— I X11 Function
6 120 5040 362880 39916800 @ oo Taylor Approximation

>plot([f(X),F(X,12)],x=-4..4,title="Taylor
Approximation',style=[LINE,POINT], legend=[""Function™,"Taylor
Approximation™]);

3. gmdgom, f(X)=cosx d5dob

cosx:l—ix2+ix4—...+ﬂx2”+o(x2"), xeR.
YT 2n)!
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>f:=x->cos(X); f 00
=X — cos(X

>0rder:=6;
Order :=6
>taylor(f(x),x=0); o
1 s 1 . . Taylor Approximation
1—§x+EZX+OU) : :
. 31 .
>F:=(x,n)- . 5] §
>convert(taylor(f(x),x=0,n),polyno . .
m); o .
F := (X, n) — convert(taylor(f(x), x =0, n), polynon N j{gﬁw%“X%b N
>F(X,6); e e v A 1 I TR M !
1-lye 1y N N
270 24 4]

>plot([F(x),F(x,6)],x=- SN ——
4. .4,title="Taylor
Approximation",style=[LINE,POINT], legend=[""Function™,"Taylor

Approximation™]);

>

>F:=x->cos(X); f 0
=X — Ccos(X

>0rder:=9;
Order :=9

>taylor (f(x),x=0);

L, 1o, 1 5 1 8 9
F=5 X 54X =720 X 40320 ¢ + 00

>F:=(x,n)->convert(taylor(f(x),x=0,n),polynom);
F := (X, n) — convert(taylor(f(x), x =0, n), polynom)

g 1 X6 + 1 X8
2 24 720 40320 Taylor Approximation

>plot([F() ,F(X,9)],%x=-
4. .4,title="Taylor
Approximation',style=[LINE,POINT] i
, legend=["Function™,"Taylor
Approximation']);

>

4. godgom f(X):ln(l+X). dodob
-0.54
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>Fr=x->In(1+x);
f:=x—>1In(1+x)

>0rder:=5;
Order =5
Taylor Approximation
>taylor(f(x),x=0); 071
1L, 13 1, 5
x—2x +3x-—4x44Xx) 067 s
0.5 P
0.4
>F:=(X,n)- 03]
>convert(taylor(f(x),x=0,n),polynom); '
F := (X, n) — convert(taylor(f(x), x =0, n), polynom) 0.21
>F(x,5); .
1L, 1.5 14 D 02 04 0B og 1
X 5 X"+ 3 X 4 X )
Function .
- eeeo oo Taylor Approximation

pIOt([f(X)’F(X’S)]’X:O--1,tit|e:"Tay|
or Approximation',style=[LINE,POINT], legend=["Function',"Taylor
Approximation']);

>F:=x->In(1+x);
f:i=x—In(1+x)

> Order::lO; Taylar Approximation
Order := 10 )
0.7 o
>taylor(f(x),x=0); o
Lo Ts Ta Ts Tg 1og 1os 08
X 2x+3x 4x+5x 6x+7x 8x+ .
0.4
>F:=(x,n)- 0.3
>convert(taylor(f(x),x=0,n),poly 0.2
nom) ;
F := (X, n) — convert( taylor(f(x), x =0, n), poly 0.1
a 0z o4 08 08 1
103 y
Function

s ow e wo Taylor Approximation



>F(x,10);

Lo la La 1s L 1, 14 1
X 2X +3X 4X +5X 6X+7X 8X+9X

>plot([f(x),F(x,10)],x=0..1,title="Taylor
Approximation',style=[LINE,POINT], legend=["Function™,"Taylor
Approximation']);

bogo®yxodmgdo

03mggm f g96jzool bsbdOwo X, [ghBoeTo, my
5) f(x)=x>-1 ©o X, =13
3) f(x)=x>-2x o X, =—1;
a) f(x)=-2x"+x o X, =23
© f(X)=-x"+3x+2  © X, =-2.

03mggn f g96jiool bobdwo, my
5) f(X)==x>+3, x=1 s h=2;

o) f()=|x, x=0 s h=0]l;
a) FOO=1x, x=0 s h=-0]l;
. T T
f(x)=sinX, X=— h=—
©) T(X) e W p

ho{gtgm f ggybiool bobdwo X (g@@odo, dmIgaroi dgglodsdgds
>M9dgbBol h bobOl, my
5) f(X)=ax+b; o) f(x)=ax® +bx+c;
a) f(X)=sinXx; ©) f(X)=cosx;

030390 dgdegao R9b]iool Fomdmgdyemo:

L o) y=3x"-2x>+3; d) y=4x" -3x> -2x+8;
a) y=2x"—x°-3x>+4; ©) y=6x"-3x’ +7x-12.
2.5) y=3x"+ x+i+3; d) y=4¢_3y;+j;_&
X X
2 23 A 1
=Zx°-2x* =5x 3+, =2X5 ——+——1.
3 Y 3 s ©) Y Tt
3. 5) Yy=2cosX—3sinX; o) y=4tanx—§cotx;
1 .
a) y=x/§tanX+—cosX; ) Yy=4cotX——=sinX.
o 3 Q NE)
4. >) Yy =2arcsin X+ 5arccosX; d) Yy =3arctanXx —arccotX;
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d) Y= V5 arccosx — iarctan X—tanX; ) Yy =4arcsin X+ 6tgx —2arccot X.

.o) y=2"-e*-log, x+Inx; 1)) y:(%j —2lgx+4Inx-5;
1 « < 6

d) Yy=—-4"—-Inx+log, x+5; ©) y=7e —log5x+4—x—51nx+8.
€ 3

. 5) Yy=XsinX—e*cosX+2" tan x;

3) y=3x"Inx—4e* cotXx—3cosXarctan X ;
a) ¥y =63x"-cosx—2arcsinX-log, X —5x’e*;
©) y=-3Yx"-cotx—4sinx-InXx+2*arccosX.

. o) y=cosx-e*-log, X; d) y=3x’tanX-cosX;
a) y=24% -arccotx-5%; ©) y:%arcsinx-lnx.
X
9 y_2x2—3x+1_ CoSX 3) y_3x3—2x+5+ er
3x*+x2+2 3+sinx’ 3x* +Xx—1 cosx—Inx’
) y= e ) y—X4_2X_4— X+1g X
o x> —X+4 arccosX+5 R X 4 /X cosX—e”
x* —2X)sin X 3x* —2x)tan X
o) y:(x ) I d) y:(x : ) ;
e (cosX+Xx") 27 (arcsin X +4)
) yo (A/x +3)Inx ) y_(2x3—&)ex
0 (x* —cotx)3* N x>tanX

25dm04g49bgmn Amgmo g9bJiool aofs®dmgdol {gbo ©s 03mggm dgdpgao

396300l (omdmgdyeno:

L.

2.

3.

4.

L.

o) Y=02x+1)" =5cos’ x; 3) y=03x*=x)* +sin’ X;

a) y=(xX’—4x?)" —tan* x; ©) Y =(2x—~/x)* =3cot’ X.

5) Yy =sin’ xcos2x —e* Ig(3%) ; ) y=sin® xtan4x —2* In(3x);
3 Y= cos’ 3xsin 6X — SIn(2x + 3)cot X ; ©) y= arcsin® X-cos4x —e”* 7 In(2x + 3) .
o) y=tan§—c0t§; d) y=y=lg3x—ln§;

1, x*-1 1-x

) y:ZInX2+1; ) y:arccosf;

o) Y =sin(sin3X); 3) y =sin(cos’(tan’ X)) ;

») Y =In(In(InXx)); ©) Y= arctan(tan’ X).

ool omdmgm g9bjios:

o) ¥ =X &) y=(x-D";
o) ¥ =(cosx)"; ©) y=(nx)*".
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2. 5) y_% 1+X P)) y: X ;

?)) y:ln(x+q/x2 +1); Q)) y:arcsmx.
V1-x°
3. 5) y=xarcsin3x+tan x"; 3) y=(x+1)?arctan3x +sin X’ ;
d) y =3x* +3x —sin(2x+X); ©) y=(2x-1’arccot5x +sinx".
4. 0) y:Xsin X+X7etanx E)) y_XCOSZX+3\/_ esinx_
2)) y—arctan(2X+3) XZX+1 59) y_XX+sm X+(X 1)3 Irtanx
03Mggom:

X 2

Lo '), oy fx)=xe"+x>;

d) f'(-1), 09 f(X =x’—xe* ;
o) 0, og  f(x)=06x-D";
© fO) ., oy  f(x)=@x+D"
T Ccos X

2. f'(= R v f(x)= .
K (6) 70 ) 2sin” X
2) flz , f X) = Sin X
) (3) 9 () 4cos® X

' 4 H—'[l
2) f(;), 0y f(x)=e .

2 g
©) f(;), 0 f(x)=3"2x.

o{gtgm f gubjiool gmeg030l (Xo;f(X0)> V9o@ombg godogogno dbgdols

3obBmMEgds, My
5) F(X)=x>-5Xx+6 ©> X,=4;
3 f(X)=-xX-x+3 ©s5 Xx,=1;

o) f(X)=sinx o %:%;

) f(X)=x+DV3-x ©s x,=-1.

. 2;@8(;:367}5@01) 2oblobmg®gdols godmygbgdom 03mggm dgdwgao Byubiools
SMIM gdyeoo:

L o) fO0=x"-3x; 3) f(x)=-2x-x;
3 F0)=x-2; ©) F0)=3x-x>.
25 foo=L, 3) T =
X X
o) F0=+x; © f(x)=¥x.
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03mggm f g9bjzool dodxggbs s dodmibgbs To@mdmgdagmgdo X=0 [goBoe Do,
0Y):

3x%, x>0 —x*+1, x>0
o) fT(X)= ’ ; o) fT(X)= ’ ;
) T {—2x X<0 ) 1o {3x+1 X<0
) () = X? =3X+2, x>0 ) ()= NX+1, x>0
0 2-x  x<0 R 2x+1 Xx<0

03M390 300 OSMY O (S do S YoMmdMm 0o X 0 0,
30ggm T g9bdaool doBxg9bs @ odEbybs Fo@dmgdgmgdo X, TgdHom'd
0Y:

o) f(x)=[x-2, X, =23
o) f(x)=|x+1], X, =—1;
o) 0 =[1-3x, X°:;;
3
©) f(x)=[2x+3, X ==

03M39m f 396300l JoMxggbs o Fodbgbs [oMmdmgdagegdo X, [gdHEogrTo
©5 255033090, >0l 09 sG> g9bjizos Foddmgdowo X, §gm@Boendo:

o) f(x)=(x+Dx, X, =0;
6) f(x)=xx+3|, X, =-3;
a) fOO=x|x , X, =0;
©) f(X)=(x-Dx-1, X, =1.

030390 99bdizool  dgmdg @opol Fo@dmgdyao, my:

X
5) Y =xVx*+1; 3) y= :
V1-x?
arcsin X
3) y =(1+x*)arctan X ; ©) y= .
V1-x?
03mggm f g96jzool woxgdgbizosemo X, (gO@oedo, o
5) f(X)=3x"-2x+3, X, =13
&) f(X)=-x>+4x-1, X, =2;
o) f(X)=2x-x"-2, X, =—1;
©) f(x)=2x"+3x> —4x+1, X, =0.

107



03mggm  df (X), o9y
5) f(x)=x%e";

2X+4
o) f(x)= %) 5

3) f(x)=(x*=1)cos2x;

©) 0= sin? X

=

m3o@Gomols mgm@gdol aodmygbgdom asdmmgsmgm bwg@gdo:

) sin X

1. lim
x=0 grctan X

In(x —a)

x-a+ In(e* —e?)

5. lim(1—e*)tan 2>
x—1 2
7. lim| L _ 5 >
x>\ X=2 X" +X-6
X tan%
9. lim(2——)
X—a a
11. lim(lj
x=>0{ X

13. lim L— 3 5
OHT-X 1-X

Ctan X

15. lim(l + tan X)

X—0

17. lim X +sm X

x>0 X+ 2sIn X

N1=cosx?

19. lim 5
Xx—0 X

21 1im2 !
x—0 Xa

23 [im @ +be")
X0 a—+ex

25. im[(1=x)In(1 - X)]

. tanX—X
2. lIm———
x=0 X —sin X
. Inx
4., lim —

X—>+00 X

6. liIB In X In(1 — x)

X . X
COS— —SIn —
16. lim 2

x>7,  CcOS X

. e e
18 lim—
x-0 sin X — sin fX

20. lim(X—Hj
X—00 X_l

2. lim 7 =X

x—0

arctan

1—x?

24. lim(arcsin XC tan X)
X—0
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396J300L 3MbMG@byA™Iol Fgomgool oy gbs Fomdmgdgmols gsdmygbgdoom.
e goe@o 35JLodygdol s 30603730, SdbmeGY®0 dsJbodxdgdols ©s
d060393gb0l Ad3mMnges

VRGICTL AR R] 300 J3om, dmagdgmos  fi(ab) >R gybjgos, @mdgmoi
omdmgdowos (a;b) 0b@gmgoembyg. 35dob (a;b)-by Lods@maosbos dgdwgao:

D F'X)>0 = f 3356050 bOwowos = F'(X)=0;

2) f'X)=20 = f bOwowos = f'(X)>0;

3) f'(X)<0= f gangdowos = f'(X)<0;

4) f'(X)<0= f 3303050 gagdowos = F'(X)<0;

5) f'(xX)=0 < f dyodogos.

©538303900. godgom F'(X)>0 s wogsgodbodmm X, X, €(ab),x <X,. 3>Bob
@sa@obgol mgm@gdols dosgoom

godgom, f bOwsos. @ogsddgocmm, Gmd f'(X)>0.

godgom, Xe(a,b). sgoommn ©sgdomo Goibgo hodwgbo 3300y, Gmd X+he (a,b).
396Jd300L bOPsEMdL asdm ymggeo opgdomo h @oigbgobmgols, 239690

f(x+h)—f(x)>0.

dodolowsdy,
f(x+h)—f(x) 50

(5. 1)

09 3505350 bogodmby, dmzs h—0 , dJogowgdmn f'(x)=0.
50300 slsbsbos, GmA (5. 1) YGoemds Lasdsmenosbos 35dobs, GmEs h
9o@ymBomo Gogbgos. mgm®gdol 1) 39bJdo ©sd@3o3Egdgeros.

Sbogmaoyg@om B JoEgds mgm@gdol 2)-4) 396J@Ggdo.
bl ©ogsd@goamon mgmagdols 5) 39bJ@o.

o oamolbdgds, ™I ggges s0bodbymo oMmmds LHgmogds (a;h) 0b@gmgomby.
s35g80Jbodmn bgdoldog®o X, X, e(a,b) ©5 ©5353BJoEM!, ™I f(X])z f(Xz).
JoOmas3, oa®obgol mgm®gdols dogoom

f(x)-f(x)="f"(c)(x—x%)=0(x,—x)=0.
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BEEAN  f () =X 96300l dspsmomom  hobl, GmI G503 0bEg@Hgom by
Fomdmgdowo  g39bJ300l  bOs@mdowsb  Lobmgsme  o@  25dmdeobodgmdls o3

06dg0gombg  B96Jool  Foddmgdnmol  EsEgbommds.  dsGmmsg,  f(X) =X
B96J30>  bOwowos (-1;1) 0bFg@gomby, Jog@sd  f'(0)=3-0°=0, 4. o. f'(X)=0,
@mgs Xe(=11).

£(x)>0

£(x)=0

___/ | /ﬂmzo ;

£(x)=0

£(x)<0

IO 50000,  f(X)=X=3x+2. 35T06 f'(X)=3%x>-3. Gowyob

(—o0;=1)  06@pg@gombg  F'(X)>0,  sdoEmd By6Jgos 53 06BIMgembg bOES©OS;
@Goppob  (—L1)  0b@g@gemby  f'(x)<0, >do@dmd  gybjios o3 0bGgHgom by

e g05©05,  MoEash (l;+oo) 06®gegomby  F'(X)>0, odo@dmd  gubjios o3
063 g gombg bOs©o..

> F:=xN3-3*x+2; X Function and its Derivative
fi=x"-3x+2

>g-=diff(F,x);

g:=3x*-3 3
>p|0t([f1g]1X:_ 4
2..2,title=""Function and its
Derivative",style=[LINE,POINT], leg E

end=[""Function’, " Derivative']);

Function
Derivative

110




e goma0o gJuE®mgdgdgdol s@OLYdmdol bszds@olo 3o@mdgdo

g0 dgom, (X, —;%, +5)—>R a36J30o
00939 9b3009d5000 (X0—5;X0+5)\{X0} bod@ogangbg, boam X, §g@Goedo
97939 00. Lodos@manosbos dgdogo:
) oy (X, —8:%)-%g F'(X)<0 ©s (X% +35)-bg T (X)<0, 3sBob X, FgOE0@do
f a39bdiosl gJbE®gdydo s@s ojgb.
2) 0 (X, —5;%)-bg F'(X)<0 ©5 (X;% +J5)-bg F'(X)>0, 3sBob X, s@0l f

B96J300b 330360 @mgsmaGo Jobodndol FoGGogo.
3) o (X, — 3% )by F()>0 o (X:% +0)-by F'(X)<0, 806 X, scrals f

39600l 35300  goemgsy@do doJbodydol §g@@Goao.
4) o (X, = ;%)-bg F'(X)>0 w5 (X;% +5)-bg F'(X)>0, 3sB0b X, Tg@E0a do

f 396 diosl gJbE®gdydo s@s sjgb.

dogomomo 5. 32 ERIVEENG y=3x"—4x’. g03mgmm 3 gubjzool gdbE®gdadols
VaoHoggoo.

>y I=3*XN-4*XN3;

y=3x*-4x’

16

>plot(y,x=-1..2); .

>yl:=diff(y,x); 121

yl:=12x’-12x* o]

>solve(yl,x); B

1,0,0 5]

>solve(y1>0,x); "

RealRange(Open(1), o) 5]
>solve(yl1l<0,x); B : : : .
RealRange(—o0, Open(0)), RealRange( Open(0), Ope b w e
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0 - 1 *
* -o >
£ Sy A afol N loc A
A gidgdo min

30650006 (—0,0)U(0,1)-bg g9bJ00l Fomdmgdunmo godymagomos, sdodmd 0 @

>0l B9bjio0ls @mygsydo gJliE®gdydol §gd@omo, boam x=1 {9030 do
396J30oL aoshbos e gsaa@o dobodydo.

RPN GQUIOIIIREIRE] 3O @od>s MAPLE-ol a0dmygbgdoon  godmgmo f(x)=x*-2x>-3
396300l @mgsamy®o 9Jb@egdydgdo [-2,2] Lgadgbd by.
>y I=XN-2* xN2-3;

y=x'-2x>-3

>pIOt(y!X:_2- -2);

>yl:=diff(y,Xx);
yl:=4x* - 4x

>solve(y1l=0,x);
0,1,-1

>solve(y1>0,x);
RealRange(Open(-1), Open(0)), RealRange(Open(1),©) 5

>solve(y1<0,x);
RealRange(—o0, Open(-1)), RealRange(Open(0), Open(1))

>
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£

2 - <1+ 9 - 1+ 2
—@ & & @ ® >
f loc =~ 1:::-_: y. loc N, loc loc
max 11 max min max

VRIS NIRRT MIRNTY 50 Jgom, f:(X,—8,%+5) >R gq9bdcosl X, Tod@omdo

aoohbos N-g@0 Gogol homgmom yggers Fo@dmgdyao.  gmdgom

f'(%)=...= f"(x)=0 (o f™(x,)#0,
d5Tdob, oy N ggbBos, X, FgOBomdo f gybjzoslt gJuB®mgdyndo s@s oJ3b.
og N ayfos, 35dob X, FgOBomdo f gybjEosl @migsaagdo gdudegdydo oJ3b.
Ja®dme, o9 fV(x)>0, 35306 X, ool f ggbjiool Igopmo  @mgomy@o
30603930L PgdF0mo, bogem me V(X)) <0, 35306 X, sGol f gubjzool djo360
o goeog®o doJbodydol §g@@oo.

dogomomo 5. 34NRMRENGRE (X)= Xt —8x?+12. 303030 @m3sma@o 9JbEMmgdydols
Vao@oggdo.

> F:=xN4-8*x"N2+12;

f=x*—8x>+12 1501
1001
>g:=diff(F,x); 501
g=4x>-16X
4 3 2 A — 2 3 4

50

>plot([f.g].x=-4..4);

-100+

>solve(g,x); 1501
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0,2,-2
>h:=diff(g,x);
h=12x*-16
>X:=0;
X:=0
>h;
-16
>"x=0 1s locmax':
>X:1=2:
X:=2
>h;
32
>"x=2 1s locmin":
>X=-2;
>h;
32
>"x=-2 is locmin":
>

Lgadgbd by d5bLobEg@gmo 9fyz9do Babdcool groweglo s 9dzodglo
860‘33639{)(*)63601) 60800003;@0

ng fo@ubdeos 9Vgs39dos [a:b] Ugadgb@dbyg, 506 sl goohbos s3bmawEy@o
(peomdoeyy®o)  doJlodydol  (Jobodydol) FgdFogo ©o ol gdmbgggs gOHMgH”N
goemgoga@ doJbodydols (dobodydol) §gd@Goenls.

0dolomgol, GmI dmgdgobmm [a, b] Lgadgb®d by 9Vyz9p0 ' B9bJEool ywowgbo ©s
93d300glbo 360dgbgermdgdo, Lododms godmgmgogrmm dolbo yggas e go@e@o
doJLodydo s yggens @mygsgy@o dJobodydo. Jmzgdygee ggges Goibgl dmd@ols
gooeglbo odbgds f  gubjiEool ywowglo 360dgbgenmds, boenm 9dzodglo— 9dicodglo
dbodgbgamabe.
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VSOOI ] 03mgg0 T (X) =X —6X"+9X gubdiool sdlmmaEa@o
9JLHGgIndg30 [-1:4] Lgadghe by,
> F:=xN3-6*XN2+9*X ;
f=x-6x>+9x

>plot(f,x=-1..4);

>difFF(F,x);
3x2—12X+9 1 1 2 3

>solve(%,x);
3,1

>x:=-1:

> T

>x:=1:
> f; 154

>X:1=3:
>T;

>X:1=4:
>T;

>"AbsMax=4, when x=1 or x=4":
>"AbsMin=-16, when x=-1 ":
>

396J300L 53mbbgJogmmdols @opygbs Fo®dmgdgmol sdmygbgdom,
oorRorgbgol TadHomgdo

LTGRO LA g0 ]300, dnEgdgmos (@) >R gubjios, @mdgmos
(omdmgdowos (a;b) 0b@gmgoembyg. f gybjiool gfmegds sdmbbgjoeno Jg9dmesb

(a;b) 063 g goe by, 09 39bJiools 141
a®og3030L  gmggeo  FgdBogmo  0bgds
30550300 bgdoldog® Voo @oado
o8 gogemo dbgdol bgdmm. 101

121

bobobby >3 bobgaos J39900056 &1
5dmbbgdogmo g9biool g@sgoo:

>with(student):
> showtangent(x"2+5,x=1,%x=0..3);
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3obLobwgMgds 5. 6 godgom, dmagdgmos  fi(ah) >R gybjgos, @mdgemog
(omdmgdswos (a;b) 0b@gdmgoemby. f gg9bjzosl gfmwgds sdmbbgoemo bgdmesb
(a;b) 06Oz by, 09 F9bJEool a®oxgoz0l ymggmo Fgd@ogmo 0dbgds g@dox030l
69d0Ldogd §ga@oedo aogmgdygeo dbgdols Jggdmm.

bobobbg godmbisbygmos bgdmwsb 53mbbgJogmo g9b6dizool y@sgogo:

>with(student):
> showtangent(sqrt(x),x=1,x=0..3); 2

0.54

godgom, Imigdygmos fi(ab) >R gybjcos, dmdgemlss (a;b)
06935 bg aoshbos dgmeg @opols Fomdmgdyaro. 0dolbomgol, Gmd gL gyblios
04l s3mbbgJogro  Jggdmwsb (bgdmwsb) (a;h) 0bFgdgomby, syGomgdgmos  ©s
Logdo@olo, ®md (a;b) 0bBgdgomby ' (X)=20(f"(X)<0).

Fo@dmgdowo

396J00L a@ox030L (9O@0ml, GmIgeToc "
5dmbbgJoenmdols balosmo ogemgds E\m 06 08

Lado@oldo@mmo, gfmgds go@sweybgols
Va0 @oao. 39mdgd@oygmso X, s@ol 4]
aosmybgol {go@omo 60dbogl, Gm3

>@Gligdmdls §>0 Goibgo, G™I (X, —J5,%,) B
0b@gHgoedo g9bJzool a®ex030 3]
dgdo@gmols (Xo;f(XO)) V9o@omby

o8 oo dbgdol g@m dbosdgl, bmeom
(XO,XO+5) 063 g goa@do-dbgdol dgmmg
dbo@gl.

X
112 14 16 18 2

116



oy T gubjiool dgmdyg @ogol Fo®ddmgdyamo @s0dg X,
Tgo@oamdo bpgds bymols Gmao ob o6 sOLgdmdl wo o3 Fg@Romols dodzbgbs
Ib@osb dodxggbs dbodgdo goslgmolols dgmeg @oyol Fo®Imgdyeo bodobls
03geols, d5Tob (Xo;f(XO)) Vgodomo stol T gubjiool ag@eg030l gosmybgols
Voo @oao.

IS CONIRAKE s03mgmm  f(X) =X —5% +3X=5¢96d300L gG05040L go@omebgols
Vgo@oagdo, bgdmm ©s Jg9dmm sdmbbgjognmdols o gogdo.
> FI=X->X"3-6*Xx"N2+3*X-5;

fr=x>x-6Xx"+3x-5
>gr=x->difF(F(x),x$2);

d2
=X—->—f(X
g —>dX2( )

>solve(g(x),X);
2

9- 0. 2 s@ob £ g9bjiool goosweybgol §g@@owo.

>solve(g(x)>0);
RealRange(Open(2), «)
>solve(g(x)<0);
RealRange(—o0, Open(2))
dodoboadg 19bJos 5dImbbgJogos bgdmwab 02 04 08 08 T 4 16 1 2
(-0,2) Fgomgeby, bogme sdmbbgoaos 0
J399m@sb (2,+oo) ‘dgogbyg. 21
>with(student): -4

> showtangent(f(x),x=1,x=0..2);
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>with(student): 0
> showtangent(f(x) ,x=2,x=0..4);

-204
-257

-304

>with(student): g 25 3 35 4 45§
> showtangent(f(x),x=3,x=2..5);

> -104

=209
=251

-307

5]
396J300L 3M3x8030L sLEA3GMEJb0

LTGRO IR X = X, (039l 9fmpgdgb f g9b]cool a@sgogols
3903 0g35@9® SLod3FBmAsl, my

lim f(X)=+0 ob lim f(X)=zo00.

X—Xy—0 X=Xy +0

B93606mm, G@I ggOA0g @0  SL0d3GMGIdo 5O Ygodangds IJmbrgl 9Fy398
396J300L  3Bogogl. Sbgmo sbod3@mEgdo Ygodangds 3Jmbrgl IbmmmeE obgm

396J300L a®ox03L, OMIgLs3 gl Jgmdg ags@0l Fy3z9@ob Fg®omgdo.
dogomomo 5. 36 MAGRENGR f(X):ﬁ, Xligl_i:—oo ©O Xliglé:%o. >do@md
X=3 dmEgdygeo g9bjiool 3g@E oz @0 sLod3@m@os.
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20 4

¥y 10

-10

-0 -

dogomomo 5. 37 ERINEENG f(X)z 21 0 50300 sLobsbos, GMI
X —

. 1
lim ==+,
x>-1- ]—=X
. 1
lim ~=-00,
x>-1+ ]1—=X
. 1
lim > =—00
x-l- =X
. 1
lim - =+
x>+ ] =X

9- 0. X==%1 {Og9950 5056 Imzgdymo gybjiools y@sxg0z0lL 3gOE0 e 3yG0
sb0d3@m@gdo.
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20

-20 -

ALLLICRIOR TR\ =Y, (039l 9fmegdgb f g9bjcool adsgogols
300@0bmb@o@y® sLod3@mEsl, my

lim f(x)=Yy, ob lim f(x)=Y,.

1
dogogmomo 5. 38 30 J3om f (X) = 7

@oEyoboi  lim v X=0. sdodmd y=0 (ogy

Fomdmoagbls dmigdygmo g9bjiool a®exoz0l 5 e B 0] ] .
30@0bmb@omy® sLod3FAmAL. : ¥

-10-

y=kx+b §og9L 9fmwgdgh f  g9bjaool a®sgogol @sb@og (my k=0
30M0bmb@o@ @ ) sbod3GmAL, 0y swyomo 5Jgl BmEmdsls
f(X)=kx+b+a(x), bowoi  lima(x)=0 ob lim a(x)=0.

VHGIGHE Rt  0doLomgol, ®md f  g9bjcool gdogosl 3Jmbogl wob®ogo
y=kx+b sLod3@dm@s, sygEomgdgemos ©s bsgdodolo , Gmd s@lgdmdogl Lob®yao

bpgdgdo:
limw=k ©S lirP(f(X)—kX)=b.

X—>to0 X

dogomomo 5. 38 ERIGHREN f(X):1 lxz .
+

= tim ) L g
X—>to Y xaiao(l_i_x )X

QS
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b= lim (f (x)—kx)= lim

X—>+o0 x>0 | 4+ X

=0.

2

doobosdg #9bJ3osl aoohbos d3m@obmb@ogy@o sbodddm@Go ws gl s@ol y=0
Va3,

204

AR CIIDLEREIRY. 3Oy @ods MAPLE-0l godmygbgdom godmgmm f(X)z e
X —
396Jd300L a@eg030L SLod3@MAgdo.

3
X

lim 5
X — 3-x—3
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3
X

lim 5
x—>—\/?—|—x — 3
0.0,

BoBolowady, X =T vV 3 §agggdo stosh
dmgdgeo g9bjiool y@sgoz0l

390303590 SLod3GmEgdo. gbans
30303mm sb@ogro sbod3Gm@gdo.

-1 -

>
T

= _— =
l:

NS

=

o

|

=

do'dolbosdy )/ —X FOgg9 dmEgdgeo g96Jiool a®egozol wob®ogno
sbod3Gm@os.
3®5%040L 53930l bmgswo Lgds

MOXgO  ©0x9Mgbxgodgdso  (dglsdams  LobOyao  @smgbmdom  [9@OE 0@ gdols
aods ) y=TF(X) 9gubdaool aodmygmggs ©s dobo adoggogzol spgds dgodagds
‘Igbe gl dgdogao Lgdom:
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)

2)
3)
4)

5)
6)

303M30M 39600l 3oblobeg®ols NORR Vy39600L 9030 gdo,
390G0go@g®0 SLod3FmEGgdo, 0X ®gMdmsb aosgggmols Fg@@oangdo, oy
©gAOdmob  g@ogozol  gosigggmols  Fgd@ogo, @ogopaobmm  gubiiool
39M0mEYemds ©s LodgB®oygemds;

303m30m  g9bjaool  ag@oxogz0l  @ob@ogo  sLod3dGm@Egdo, oy olobo
>OLgomdls;

30039800 Mogol Fo®ddmgdymols as8mygbgdom godmgmm |ubliool
LEogombodymo FgaGoamgdo  ©s 3mbm@mbydmdols 0b@gmgomgdo;
dgmdg Gogols {o@dmgdygaols godmygbgdom godmgmm  sdmbbgJoamdbols
0bBgOgomgdo s Aopemybgols Fgd@oggdo;

3030800 @ gsma@o 9@ M9dydgdo.
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4. x,=q", 0<qg<l, limq" =0.
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n=1

5dobmsb, gl xodo olyg 9bps  0gmlb 2obdo@@gdymo, M3, Gm@ES yggems X, , 09
N>=N+1, byaools Gegnos, (6. 1) agodemggogl X, + X, +...+ Xy xodb.

(6. 1) Lobols x08L hggb X, X,,.cs Xpseee §930 90006 37 30030 39Fmegdm. X, o9
d(3Mog0L 30@ggeo (g3@o0s, X, dgmag (9300, X, -b 3§ 3M030L n-9@ Fg30b
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gogge nN(neN) @oibglb dggbsdsdgds (6. 1) dF3@0g0L  N-g@o0 3g@dem xsdo S, .
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0d dgdmbgggsdo, Mm@ (S,).s d0dEggaMds Aobdenswos, (6. 1) IF 3@03b

»56Tgmopo Y 3@0g0 gfmwgde.
VARIGHENEl )y (6. 1) (30030 3Ogdowos, d5dob lim X, =0.

533 303gos. Jotmmsi, gmdgsm  AFg@0g0L  (S,)  g9Pdm  xodms  Jodwggdmmds
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730030 gMgdowos s dobo xsdo S=0. Am@Es a#0, 306mds limX, =0s@ss

nN—o0

gLy gdygao s 5do@md mgm®gds (6. 9)-ol dogrom, gl F 3M0g0 gobTderswos.

. asbgobomo 3 30030, GmIgobmgolsi X, =(=1)".35L sbigmo
Lobyg o]gl:
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o] 300mds limX, =0 s@os gy gdyeo s sdo@md 3(3M0g0 aobdenswos.
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CRPRCOIGBTINBL. o sbgobocrmm Go0dg a s 0 Gogbggdo (@#0) o
‘dggoa0bmm Y 30030

a+aq+aq’ +..+aq" +... (6. 2)
9.0. o] x,=aq"".

oy |a|2 18506 [x,|=|ag""|=[ao|"" 2[a] >0, 6grobAog@o ne N -bmgob. sdogemd

3oOmds limX, =0 os®os dgbOyagdyeo, Go3 5d@3o3gol, Gma (2) 3§ 30030

nN—oo

aobdensoo.
sbhens aobgobognmm dgdmbgggs, @m@3o |q|<1.80'806
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’ PrGHPTEe Y TR
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06 & 3 3 o 5 K 0

30 Jgo0m dmigdgeos [2,5] Lgadgbd by
2oblobwg®yano ]‘(X):X2 396300l a®sg0350. S -0m
omgbodbmm x=2,x=5Yy=0 (Ogggdom ©> y= f(X)
396300l g@ox040m Jgambsbmg@ygamo goag@ols

BoOmmdo. hggbls Jobobls [omdmswagbls S @oibgol
3mgbo.

bodoxo L swgogo @slobobos, dmd f gubjios

9oyl 360dgbgemdsl s@(ggl X=5 {g@dEoedo,
bogm 9dzoagll go- X=2 (go@oendo. dgdmgo@mm
>wbodgbgdo: X, =2, X, =5 , PZZ{XO,Xl} ©d
L(f,P,)=1(2)(5-2)=3(2)

U(f,R,)= T (5)(5-2)=3f (5)

with(Student [ Calculus1 1) :

RiemannSum (xz, x =2..5, method = lower, output = plot, partition

=1);

> with(Student [ Calculus1 ) :

> RiemannSum (xz, x =2..5, method = upper , output = plot, partition

=1);
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500g0g00 sbobsbos, G™3

L(f,P)<S<U(f,R,).
65300 2. aobgobognmm [2,5] Lgadgb@ol Lado
Voo oo olg, G™I
2=X,<X <X, =5
s dgdmgo@mm smbodgbs
R, ={X07X1’X2} .
dmigdygero bsdo FgOGoenls dgdggmdom [2,5]
L9 dgb@o wsbsfomwagds Mm@ [XO,Xl] S [Xl,Xz]
J39L939960 gdow.  @oasbsi T gybjios 9F 939600,
odo@dmd saligdmdgb Goibggdo: I,l,,u,u, olgmo, G®I
fl)<f(x)<f(u), X<x<x>
©S
f(l,)<f(x)<f(uy), X <X<X,.

Swith(Student [ Calculusi 1) :

An Approxmation of the Integral of
i) = x"2
ot the Interval [2, 5]
sing a Lower Riemann Sum
Area: 2437500000

RiemannSum (xz, x =2..5, method = lower, output = plot, partition 25-5
=2); 20_%

]

hggbl dgdmbgggsdo | =21, =x,u, =x,u,=5. 0

241

L(f,P3)-0m 50360dbmm bobobo 1-bg dmzgdyao 5_
dom 39mbggdols Go@mmdms xodo, g. o. :

L(f,R)=f(l)(x—%)+f(l,)(x—x)

30 Jgom

U(f.P)="f(u)(x—%)+f(u,)(x—%). bobsbo 2-ob
spgomo ©sbsbsbos, Gmd U (f,P) Fomdmswmaqbls
doOm 39mbggdols Go@mmdms ¥ odb.

> with(Student | Calculus1 ) :

RiemannSum (xz, x =2..5, method = upper , output = plot, partition
=2);
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bobobo 2

badoxo 3. gobgoboammo [2,5] LgydgbBol mmbo Fg@Eomo obyg, G™I
2=Xy <X <X, <X3=5
s ‘dgdmgo@mm >mbodgbs
P :{XO’X11X2’X3} .

dmigdygeo mobo §gaRogol dgdgzgmdom [2,5] Lgadgbdo wobsfogmwgds Lod
(XX ][ %] o [Xo%:] d3aboedabdadon. Gopsbo | gubigos afdzados.
5do@dmd selgdmdgbh Moibggdo: I, l,,15,u,uU,,U; olgmo, GmI

fl)<f(x)<f(u) X<x<x,

OO

L(f,Py)-0m >@36036mm bsbob 3-by dmgdgmo do6mgnnbyogdol Gos@mnmdms
xod0, g. o.

L(f.P)=f(L)(%—%)+ f(L)(%—x)+f(l;)(x—x,)

with(Student [ Calculusl ]) : At Approsisation of the Integeel of

RiemannSum (xz, x =2..5, method = lower, output = plot, fi@)=="2
o the Interval [2, 5]
=3 ) ) Using a Lower Riemann Sum

Area: 29.00000000

Pattitions: 3

f(z)

bobobo 3

30 daom
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U(F.R)=F(u)(x=%)+ (U)o =%)+ f (Us) (X% =%,) - bobobo 4-ab swgogno
olobobos, @md U (,P,) (o@mowagbl Lado ds@mygmbyool ge@mnmdms xodl.

An Approximation of the Integral of
=x"2

of the Interval [2, 5]
Using an Upper Riemann Sum
Area: 5000000000

] K] 4
_5_:
Partitions: 3
bobobo 4

‘d9360dbem, H™3
L(f,P,)<S<U(f,P,)
Qo MY
P,ch
d5dob
L(f,R)<L(f,R)<S<U(f,R)<U(f,R).

9L 3@mEglo dgodengds aoa®dgewgli YLolGyamme; 390dme, N+1 bodox by
dogo®gom

I:)n+l:{X0’Xl """ Xn}
f()<f(x)<f(y), L<x<uy,i=12..,n

L(f,Pa)=f(L)(x—%)+ f(L)(%—x)++ (1) (% —X_1)
Q)O
U(f,Pu)=F(u)(x—%)+ f(uy) (=% )+ -+ (u,) (X, —X1)

with(Student [ Calculusl ]) :
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RiemannSum (xz, x =2..5, method = lower, output = plot, partition
=30);

An Approximation of the Integral of
i) =x"2
oty the Interval [2, 5]
Usitig a Lower Riemann 3um
. Area: 3705500000
254 -
20 ]

15

10 ]

x

An Approvimation of the Integral of
fi¥) = x"2
o the Interval [2, 5]
Usitg an Upper Biemant Zum
Area: 4005500000

254
] 7??
] [
0 =
] =
J 77"
154
10 5
5]
i
3 4 5
_5 ] il
Partitions: 30
fix)

‘d9360dbemm, H™3
L(f,P,.)<S<U(f,P,)

1 n+l 1 n+l
> 0
PcP

n n+l

dodob

1 n+l 1+l

L(f,R)<L(f,P,)<S<U(f,P,)<U(f,R).

O3 by gemdosb hobl, @m@s N dool{Osxgzol Ylsldyemdoljgb, d5dob
L(f,Pml) ©S U(f,Pml) d0dg3dmdgdo dool{®ongosb S @oibgolggb.
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h3gb bgdmm gobgoboagm dgdmbgggs, dmEs f gybjios wsewgbomos. gndgom, f
39630 030l 2oblobrg@ol s@gdo gdbyamdl godymyzom Ibodgbgamdgdls.

—20 4

~25

S-0m 50360dbmm X=2,Xx=5y=0 (Ogggoomn @ y= f(X) 396300l a®sg0500
‘dgdmbabog@mo goag@ol  Go®mmdo. d5Tob sbogrmaoy®o by germdols Igw gy
dogowgdm, H™3

L(f,R,)<-S<U(f,P,,).

1 n+l

An Approximation of the Integral of
i) = -x"2
o the Interval [2, 5]
Using an Upper Riemann Sum
Arga: -29.00000000

d

10

15

—30

-25 ]

Partitions: 3

()
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-20

-25

A Approximation of the Integral of
i) = -x"2
on the Interval [2, 5]
Using a Lower Riematin Sum
Area: -50,00000000

]
] 3 4
] x
-5
—104
15
An Approdmation of the Integral of
fix) = -x"2
on the Interval [2, 5]
Using an Upper Riemann Sum
o Area -37 43625000
T T
] 3 4 3
5]
-10 ]
-15 ]
] ]
] ]
-20 ]
] T?
_25 _: .
Partitions: 20
An Approximation of the Integral of
fix) = -x"2
of the Interval [2, 5]
Using a Lower Rismann Sum
Area: -40 58625000
T T
] 3 4 ki
1 ]
1 LL
] hl
] [~
] [~
Pattitions: 20
f=)
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godgom f 60dsbl 5@ 0bo@hyybgdls

0o30L gobbabwg®ols s@gdo.

S§T-00 ogbodbmm 03 bsfoemols
QoMNMbo, MMIgeroi 0X @gddol bggomss,

0354

gt
bogarem ST-om 3o 3 bofomol godmmdo,
Amdgemoi 0X @g@ddol Jgggomss. d53ob olsy, ; .
Omym03 bgdmn, dogowgdmn, GmI ] !
+ _
L(f,P,;)<S"-S"<U(f,P,,) s
A Approximation of the Integral of
i) = cos(x)
o the Interval [0, 4]
Using a Lower Riematin Sum
Arear -2, 832203673
1o
05
0 ;
] 1 3
05
10
Partitions: 2
fiGz)
An Approximation of the Integral of
fix) = cos(xX)
oty the Interval [0, 4]
Using an Upper Riemann 3um
Area: | 167706327
10
05
0 .
] 1 3
-10-
Pattitions: 2

£(z)



An Approdmation of the Integral of
%1 = cos(x)
on the Interval [0, 4]
Using a Lower Riemant Sum
Area: -1 BE3E3TO2T

1o
05
.
] 1 1 k: 4
05
10
’ Partitions: 4
An Approximation of the Integral of
fix) = cos(x)
ot the Interval [0, 4]
Tsing an Upper Riematn Sum
Arear AT05118401
10
05
0]
] 1 b k|
-035
10
An Approximation of the Integral of
) = cos(x)
ot the Interval [0, 4]
Usitig a Lower Rietnann Sum
Area - PEEI137TAR
10
05
0 .
i 1 :
-0
104

Partitions: 20




An Approxdmation of the Integral of
fix) = cos(x)
oty the Interval [0, 4]
Using an Tpper Fismann Sum
Area: - 5190835434

0.5

0.5

-10]

Parttitiona: 20

)

©obsFomgdgdo s oMbl xsdgdo. gndgom, f [a,b] Lgydgb®by goblobmgdmyaa
9793980 G9bdioss. yobgobogmo [a,b] Ugydgb@ol Fgd@ogms Lolidyemo
Lod@sgang
P={Xp, X X, | »
boo
A=Xy <X <X, <o <X, <X, =D.

P-l gyfmwgdom [a,b] Lgadgbdol w@obsfoemgdsl. P wsbsfoggdol §g@@oegdom
[a,b] ULgadgbdo wobsfomwgds N J3gbgadgb@ow, dmdemols N-g@o Lgadgbdo s@ol
[X_ 1, X%]. AX-00 o0gbodbmo [X 4, %] ULgadgbdol Logy@dg. 9. o.

AX =X —X_4, 1=12,...,Nn.

A% Log®dggol dm@ol goooglbo spgbodbem ”P” -00. 9. 0 .
|P[|=max Ax; .

I<i<n
GoEaobosiz T gubjaos 9Vg39d0s [X 1, %] bgadgbd by, sdodmd s@lgdmdl I s u,
[X_ 1, %] Lgadgb®owsh, olbgmo, @3
fh)<f(x)<f(u), Xx,<x<x.

3obgobogrmo @sdmegbodg dgdmbggge:
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L goggsm f gubjos s@oygs@ymagomos [X 1, %] bgadgbd by s S¥i-om
50360 dbmm 03 Goay@ol BoMmmmdo, mdgeroi dgdmbsbrg@ygmos X=X _4, X=X

FOg99d0m, 0X mg@dom o f gubjEool a@sxgoz0m. d5dob spgoeo ©slsbsbos,
6md

f(l;)Ax <S* < f(u)Ax (7. D
2. godgom f gubjios godymzomos [X 1, %] Lgadgbd by wo S -0m o@gbodbmm 0d

R0a9M0L BoMmmdo, HmMdgeroi dgdmbsbrgdgemos X=X, X=X [Oxg99d0m, 0X
mg®dom s f gubjiool a@exoz0m. 35dob spgoemo sbsbobos, GmA

f(l)Ax <=S7 < f(u)Ax (7. 2)

3. godgom T aubzos 603sbl 5@ 06o@hnbgdl [X 4, %] bgadgbd by S -om
>03b60dbmm 03 Foay@ol BoMmmdo, MmMIgeroi dgdmbsbrg@ygemos X=X, X=X
VOg9900m, 0X mg@dom s f gubjiool a®sgogzol 0d bsfoemom, Gmdgeroi OX
©gAdol Jggg30mos, bogrm S’ -0m o0gb0dbmm 03 Foyy@ol oGmmdo, Gmdgenoc
dgdobobmgdgemos X=X, X=X [Oxgggoom, 0X ©@g@don s f gubiool
3055030l 03 bsFogmom, @mIgaroi 0X @g@dol bggomss . d5dob spgoano
sbsbobos, H™3

f(l)Ax <S =S <f(u)Aax . (7. 3)

AL ICRIGHENIARY 0oMdl bgos s Jggos xo89d0 om0bodbgds dglsdsdolow
U(f,P) oo L(f,P)-00 ©s 3obodatgds dg9mgabsodow

n

U(F,P)=f (1) A%+ (I,) A%+ f (I,)AX

3
%

L(f,P)=f(u)Ax+ f(u,)Ax,+---+ f (u,)AX,.

n

PRI ICRICHE A 50) Jgom P' s P" [a,b] ULgadgbdol m@o wobsfoemgdss.
3004300, @ P' ©sbofoemgds [o@dmowagbl P" ©obofogmgdols gop®dgan gdsls,
oy P'oP".

CAGAIEARY >©g0e00 ©sbobobos, ®m3d bgdoldogdo m@o P' s P

sbsfoangdgdolomgol s@lgdbmdls P obsfoangds, dmdganoi (o®dmowygbls

Amamai3 P', slggg P" @obsfomgdoms gog@dgangdsl. do®masi, e
P=P'OUP"

dodob P P',P".

AR >©g0e00 ©obobobos, oy P' wobsfomgds (omdmowagbls P

5bsFoengdols aopa®dgangdsls, 35dob seaoeo o3l dgdwge YEMEmdgdlL:
L(f,P")<L(f.P)<U(f,P)<U(F,P").
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sdobmsb dgbodgbs 7. l-ol dognom bgdoldog®o m@o P' ws P
sbsfoamgdgdolomgol s@Lgdbmol P wobsfoamgds, dmdgaoi (o®dmowygbls
Omam@a3 P, obggg P" ©obsfogmgdoms aop®dgangdsl, o dsdolo@asdy

L(f,P)<L(f,P)<U(f,P)<U(F,P").

LB o009l 5sO390m0 J3900 Xodo 0@ 50gdodgds o®Mdyl s@ 39O
bgos xodl

063 gaMomols g56ds®@gds. gndgom f [a,b] Lgad9bB by 2oblsbmgdymo gubiioss
> 5ALgdmdl gOmswgdmo @oibgo | obgmo, dm®m3 bgdoldogmo P
sbsfogngdolomgols saommo o3l YEo@mdsls

L(f,P)SISU(f,P).
dodob hggb go@ygom, Gm3d f [a,b] LgadgbBdg 0bBga®gdoeo gubioss. | @oibgl

9Vmegdgb T g9bdiEool asoblsbrgdyge 0b@gy®smls [a,b] Lgadgb®d by o
>0b0dboggb Loddbmammo

b

I=[f(x)dx.

a

o0 9353 049@ SbogobTo gHm-90m Rybsdgb@ Y@ mgm@gdsl Fo®dmowygbls
g0 gds 0dol dgbobgd, @md Lgydgbdbg aoblabrogdna «F9398 B9bJEosb
063 ga®ools bgdmm dmygobogn Asbdo®@gdsdo sbodbyao mgoligds oJgl, by
Lodo@manosboas:

0g0®gds . [a,b] Lgadgbd by aVys060 B96dG0o 06HgaGgdsw0s.

®03560l xodgd0. gogdgom f [a,b] Lgydgb@ by aoblobwgOgao 9Fyg960 Bubiioss.
aobgobogomm [a,b] Lgadgb@ol P @obsfoengds, g. o.

P ={Xg: Xpserr Xy  »

boos(s
A=X, <X <X, <--<X <X =D.

30dgom X, <C <x,i=12..,n ©s gdngowmo s@bodgbs €=(C,...,C,). 3506 o8
R(F,P.c)= f(¢) A%+ f(C,) A%+ F(c,)Ax, =3 F(c;)Ax
i1

9Fmegdgb T g9bjcool @odsbols xodl € dg@hgyao §gdEoggdom.

>gog0 sbsbobos, G®I
L(f,P)<R(f,P,c)<U(f,P),
©s 35dobosdyg my gubdios 0bBga®gdowos, d5dob
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lim R(f,P,c)=

n—>oo,HPH—)0

f (x)dx

D —— T

J399mm dImgdgeos Godsbol xodgdol ggmdgd@oygao 0b@Gg3®g@oios.

with(student) :
middleboXx"4*In(x),x=2..4,6, color= YELLOW);
middleboxsin(x) *x + sin(x),x =0..2*Pi, 6, shading= BLUE);

300

200




with(student) :
middleboXx"4*In(x),x=2..4, 10, color= YELLOW);

middleboxsin(x) *x + sin(x), x =0..2*Pi, 10, shading= BLUE);

300
200 <
100 H |_
_
_
'_4‘
e H N O O
1] 25 30

40



with(student) :

middleboxXx"4 *In(x), x =2 ..4, 20, color= YELLOW);
middleboxsin(x) *x + sin(x), x =0..2 *Pi, 20, shading= BLUE);

v,
300 H ;|
r
v,
.
200 r
y
]
.
100 -
D 1T111111,|
20 2.5 3.0 3.5 40



with(student) :
middleboXx"4*In(x),x=2..4, 50, color= YELLOW);
middleboxsin(x) *x + sin(x), x =0..2*Pi, 50, shading= BLUE);

300 4 r

200 4

100

2

D;m@\HHHHN
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®03560L 063 gaMomol 39mIgGMoymo 06dg3Mgds3es. gndgsm o [a,b] Lgadgbd by

2oblobegdgmo gfygadHo s
SOSOYMR0M0 Qb300s. 5T0b

.Tf(x)dx:S+

a

Looz ST oMol OAB goag@ols godommdo.

gondgsm f [a,b] bgadgbd by goblobwg®yeno

9793900 ©o 9o@ymxzomo gygbioss. d5dob

b

I f (X)dx=-8"

a

Lbowsi ST o@ol OAB gogyg@ols ROONME0S.
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gndgom f gubjiEos bodobl o@ obomhybgdl. 10
dodob

=tz
0.5+

f(x)dx=8"-S".

D ey T

®03560L 063 ga@omols mgolgdgdo

-054

Tf(x)dx:o.

otomoz, oy a=b, 35306 Ax =0 ©s d5Tolowsdy L(f,P)=U(f,P)=0=1.

gmdgom, a>b, 35dob

i f(x)dx = —T f(x)dx.

T(Af (x) +Bg(x))dx = A} f (x)dx + B'b[ g(x)dx.

gmdgom, a<c<b. 35d0b
c b b
j f(x)dx+j f (x)dx = j f (x)dX.

domansz
b c b
j f(x)dx=S,+S5, =j f (x)dx+j f (x)dx.
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gomdgom, as<h, f(X) (X), a<x<bh. 35906
b b
J f( Sj g(x)dx.
JoOme0s3, MoEsbs 6]
Sl < Sz 5_*
4 5,
Qo ]

Sj x)dx, S—Ig //Lf()//_/

dogowgdm m30153?>o 5-0ls Qoﬁ@dogaaols.

T T T T
] 0z 04 06 0z 1o

RTINS 300350, a<b.3590b

b

I x) dx

a

<J f(x)]dx.

doOm@o3, oAb

1 f(x) < f(x)<]f(x)]

0golgods 6-0ls dogrom 35430
b

—j | f(x)]dx<

a

f( dx<j|f )ldx,

D ey T

@53 603bogl mgoligds 6-0l @SR G0(390L.

WHILHIEME 30 d3>0 T gabdcos gabdos [-a,a] ULgadgh'dy. 3>d0b

_T f(x)dx=0.

—a

domaa(3,

0.5

Q)O

5

—a
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R 300 Jgom, T g9bjios ayfos [-a,a] Ugydgb@dby. 35Tob

'T f(x)dx = Z.T f(x)dx.

domans(s,

oS

[ f0)dx=5,+8, =25, =2[ f (x)dx.
0

—a

5

L5390 360dgbgenmdols mgmdgds

9793900 K396Jd300L mgolgdols dognomn s@Lgdbmdl |,uela,b] obgmo, G®I
m=f(l)<f(x)<f(u)=M, a<x<b.
dgmegl dbdog, P={a,b} wsbsfoemgdolomgols
L(f,P)=m(b-a)
©S

U(f,P)=M(b-a).
063 ga@5@ols 35635@Fgdols dsgnom

L(f,P)sj‘ f(x)dx<U(f,P),

s JoDobiosdy

m(b—a)sj' f(x)dx<M(b-a),
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1 b
f(I):msE.!: f(x)dx<M = f(u). (7. 4)

f g96J3ool 9F9390™d0l dogrom s (7. 4)-sb dogomgdm, GMI >@OL oMbl
cela,b] obgmo, G™3

b%i f(x)dx=f(c).

h3gb o353 3039m, ™I Lodo@merosbos dgdwgeo

ORTGICHL I (153990 360Tg6genmdols mgmdgds) oy f gubjios 9Fyszgdos
[a,b] LgadgbBbyg, 35Tob s@OLgomdl cela,b] olgmo, @3

b

j f(x)dx=f(c)(b-a)

a

063930l gobdo@Bgds 9d56-9356 9Fy3980 B9bdiogdolomgols

h3gb @0dobol 0b@gadsmgdo yobgoboagm 9F93980 BYbJiogdbobomgols. hggbls
dobobl Fo@dmowygbl 0bGgaMgoomdol 36900 20303980 9ds YBO™M FoMmy
R96J3ooms geoslibg. osligom geoobl Fo@mdmoagbls 3dsb-9dob 9Fy39H0 B9bJ30gd0,
9 0. 396430900, GMIgemnsi doohbosm Lolidygemo Gomegbmdols Fyg9dob
Voo @omo. 9360m bylEew, dgdmgoemn dgdegao 2oblbsbmgmgds.

g3mJgom €, <C <C,<---<C, >@0l {gaRoggdols LolGyano
GomEgbmds s f gublios aoblsbmgdgmos [cy,C,] bgadgbdby. f -l gyfmogdm
905b-9056 9Fg390L, g >Gbgdmdl [c;,¢] bygadgbddy aVyzade F gabicos,
olgmo @md
f(x)=F(x), c<x<c.

J399m0 Jmgdgeos bdob-9d56 9Ty39B0 K9bJ3Eogdol dsgseomgdo.
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ACLLGRIGHE NI 500 3000, T 9dsb-99056 9V y3900 Kubdioss [C.C,]1 bgadgbd by

35306 T 9600l aoblobmgdymo 0b@ga®omo [Cy,C,] ULgydgbd by
3ob0Lobmg@mgds dgdwgabsodsw

C C

n !

_[ f(x)dx=>Y I F (x)dx.

n
Co =l ¢y

006G bgdono ghabgm, Lgadghy by 9Fgza00 o6 9dob-gosh
9793900 896305 06@ga®gosos. o dggbgds dgdmbsbog@yamdsl, ol s@ols
dbo@me syiogdgmo Jodmods. bbgs Lodyggdom Gmd gmdgom, yggems
‘dgambsbog@mo g9b3os 5@ s®ol 0b@Gga®gdowo.

3o 390 9bols doGomswo mgm@gdgdo

0gm@gds 7. 2 (dJoMomspo mgmegds I) godgsm f g96jisos 9Fygg@oes [a,b]
LgadgbBby o a<xX<b. aobgobognme Ygdwgao BybI30s
F(x)=]f(t)dt.

35306 F Foddmgdowos [a,b] ULgadgbd by ws spyomo szl Bmmmdsls
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©5933039%5. Fo®dmgdgmol 256350 gdols dogon 353

x+h)—F(x)

F'(x)=lim (

h—0

F
h
) 1 X+h X
:MF( f(t)dt—_a[ f(t)dtJ

D oy

:Iim—j f(t)dt (mgobgds 5-0b dogrom)

:Iimlhf (C) (Lo3ygogem d60dgbgemmdol mgmedgdols

h—0 h
ddSE0m)
= f(X) (896J300L 9F9390™d0L dsgmom).

F 996d3osb 9fmegdgh f 9bj3ool 3odggemymgoels. g. o.

LN ICRICHE NI 3496 J300L gfmwgds T g9biool 3o@ggeymgomo @o0dy
dgomgbdyg, oy o3 Igomgody F o gubjaos Foddmgdswos ©s saomo o3l
Bmemdsl F'(X)= f(X), @o3 Gmeagsbos dF(x)=F'(x)dx = f(X)dx @meomdol.

VAGIGHEIN ] o) F oo F, g9bjsogoo f gybjaool  3omggengmeomo
996Jd30gd05 5039 gOmo ©s 0g039 goggebg, dodob domo Lbgomds o0dbgds

I9d0g0 >3 o gobyg, by F(X)—F,(X) =C gmggeo X-obogol 53 o g00wsb.
oGO3, gobsowsb F/(X) = f(X) oo Fj(X)=f(x), sdomd (F(X)-F,(x))' =0,
Loosbo odmdobs®gmdl, mmd F (X)—F,(X) Lbgomds dgdogos.

LAY ;) F g39b]ios odol T ggybjiools 30Gggaymazoemo g39bios Go0dy
9JO®M0 > 03089, d>dob {F +C:CER}

Antiderivatives of

96Jdzosms mxsbo s@ols T gybjiools B2
300390 yeMBOE0

=

| & class of antidervatives of f(x) f(z) |




3\ 3
dogo@omo 7. 1 ORI RYES [%J =x2, >do@md X§+C 396Josms mxobo

(omdmowygbl X* gub3ool 3oGggmymeomls.

NGO )50 5653 (SIN(X))'=cos(X) , sdo@md {COS(X)+CZCER}
R96Jzosms mxsbo s@ols sin(x) xybiools 3oMggaymegoao.

> with(Student [ Calculus1 ) :

AntiderivativePlot ( sin(x), x =-8..8, showclass , showantiderivative
= false, functionoptions = [thickness = 2], classoptions = [ color
= black]);

Antiderivatives of
f6) = sin(2)
o the Interval [-8, 8

1.0

s

o

:

0gm®93ds> 7. 4 (doBomso mgm®gds I, boy@mb-gs0dboio) gndgsm f gubjios

97939600 [a,b] Lgadgbdbg s F Fomdmopygbl f 99600l 306 ggeymgoab,
do>dob

|— A& class of antiderivatives of )

f(z0) |

if(t)dt=F(b)—F(a).
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©593 303905, @oEysbsi3 F g9bji3os s@ol f g9bji3o0l 30639emymaomo, sdo@md
F+C g96J3oo3 0d6gds f g9bjizool 3o@ggamgmagomo s 35Tobogsdy mgm@gds
7. 2-0b dognom

gojgom X=a. 353ob

35dsbosdg,

0g0@g3s 03330390900,

30639e04mgogo 396J300l (36905, 3obyglsbmgdgamo 0bGgadomol (36905

PELLIRTCRIGHENIA o 56Lsbeg®gano 0b@ga@omo f gubdioosb smobodbgds
[ £ (0dx
Loddmammno s gfmegds f gybjiool bgdoldogd 3oMggmygmegoml dmgdyen

‘dgo g0by.
o0 2obLobgMgdosb 2sdmdwobo@gmdl, @md my  F  gybjgos f gubiool

05037 3039 ymxzogos InEgdye dgomgobg, d5dob 53 Fyomgoby

jf(x)dx: F(X)+c, (7. 5)
oo € bgdoldog@o Iywdogos.

oy F'(X)=f(x), 35Tob (7. 5)-sb dogomgdm:

d([ f (x)dx) = dF (x) = F'(x)dx = f (x)dx..

>bggg 239dbgde:
[dF () = [F'(9dx=F () +c

d0M00>©0 5bgLobmgMgmo 0bFgy@omgdols (315(4)0;30

a+l

1. x“dx =ix

+C, bows a#-1;
a+l R°G
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1
2. J';dx:ln|x|+c;
X ax . X X
3. ja dx:lna+c, booz  a>0,a=l; Ie dx=e*+c;
4. Isinxdx:—cosx+c;
5. _[cosxdx:sinx+c;
6. dx =tgx+c; 7. _ dx = —ctgx+cC;
Icoszx g J.smzx g
arcsinx+c, arctgx+c,
8. J.de: 9. j 12dx= g
N —arccosx+c,; 1+ X —arcctgx+c,;
- 63 -
10. jédxﬂn|x+ x> +1|+cC; 11. I 12dx=1Inl+_X+c.
\/xz—il 1-x 2 |[1-x

35bgLob@gHgamo 0b@ga®omol FHgogmdol mgolgds

oS00 o5Jgl dgdgy Bmemdsls:

j (af (X)+ Bg(X)dx = j f (x)dx + ﬂj g(x)dx, bogo a,BeR. )
dodmess, 0y F(X) ¥9bjiaool @s0dy 3o@zgeymaomos F(X)  19bEos, bogm
g(x) x96diool @03y 3o@ggaymazomos G(X)  K9b]ios, d5Tdob

a[ £ ()dx+ B[ g(x)dx = aF (x) +BG(X) + ac, + Bc, = aF () + G (X) +C,
dopa o3 (aF (X)+ AG(X)) =af (X)+ £g(X), sdoBmd Lsds@marosbos (2) Goamds.

dogomomgdo 7. 3

12 (o2 1o (o2 1 1. 1.,
1) I(XJ“W) dx_j(x +2\/;+;)dx_J.x dx+2jx2dx+I;dx_§x +

3
+ﬂx5+ln|x|+c.
3

dogomomgdo 7. 4

2X o ¢l 1 1 1 _
2) _[cos de = Jé(l+ cosx)dx = Ej(1+ cosx)dx = Ejldx +§Jcosxdx =

1. 1.
=—X+—-sinx+c.
2 2

(3gools 60(4)5905]860 25bgLsbrgdgamo 06@ga®sgobsmngols
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09 39dgdm 3odgganygmgomls f (p(x))@'(X) Lsbol ¢9bjiooesb, 350b goygbgdm
p(X)=t @geopol goMEsddbol 0bFga®omols bodbol J39d ©o 3So®ggenymayoeno
396300l 3mgbols d9dwgy 39dObogdom Lofyol X (gmowel:

J o000 (dx =[ f (p(x))de(x) = | f ()dt = F (1) +¢ = F (p(x)) +c

dogomomgdo. 7.

'[erxzdx :'[exzdx2 :jetdt et +c=e" +c;

dogogomo 7. 6

_ jd(X +1)__ ﬂ:%|n|t|+(;:%|n(x2+l)+0;

~[1+x X +1 t

dogogomo 7. 7

Itgxdx jﬂd :—I—d(cosx)_—ln|cosx|+c
COSX COSX

3. boFogmdbomo 0b@ga®gdol gm@dgas 25699LobegHgao 0b@ga@dsmoblsmgols

bodo@maosbos Gmenmds:

[ F009'()dx= T ()g(x) - [ F'(x)g(x)dx.
oGN3, 306506 j (f (x)g(x))'dx = j f/(x)g(x)dx + j f(X)g'(x)dx , sdo@ma
[ £009'00dx= [ (f (g () dx— [ £'(x)g(x)dx.
0g aog0mgoeolifobgom, @md J.(f(x)g(x))’dx:f(x)g(x)+c, bosi € bgdoldogmo
dydogos, dogowgdm:

[ 009" 09dx = f()g(x) - [ £'(x)g(x)dx

593039090 bsfogmdbomo  0bFga®gbol  Fe@dges  dgodengds  hsofg@ml
‘dgdegao Lobomo(s:

[ £(0dg () = f ()g(x) - [ g()df (x)|
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CALSK A2 ©290 303909 bsfoemmdbomo  0b@gadgdol  gm@dgensdo
dodzbgbs o doMxggbs dbo@ggdol  Gmenmds  googgds  Igedogol  LobyLEom,
306500056 45b69LobOg@gero 0bGga@omo gobodo@Bgds Igwdogol Lobyl@om.

gl dgbodgbs  gbgds gzgms 03 FGoermdslsE, Gmdmol m@ogg  dbodgdo

3obgbobEgMgemo 0b@Gga®ogo Jmbs{oggmdl.

dogsmomgdoflly) Ixcosxdx = _[x(sin X)'dx = xsinx—fsinx-(x)’dx = xsinx—_[sin xdx =

= XSINX+COSX+C;
2) szexdx = _[xzdex = x%e* —'[exdx2 =x%* - ijexdx = x%e* —ijdeX =
= x%e* —2xe* +2jexdx = x%e* —2xe* +2e* +c;

3) Ilnxdx:xlnx—_[xd Inx:xlnx—'[x-ldx: xInx—J-ldx:xInx—x+c;
X

4 [Va?—xPix=xifa? —x - [xdya?—x? = xya?—x? - [x-——2_dx=

2va? —x?
2 2 2 2
:Xq[az— 2_ md)(:x\/az_xz_ \/az_XZdX+ a dX:
I ,/aZ_XZ J J-/az_xz

2
= xv/a?-x2 —I\/az —xzdx+_|.a42d(ﬁj:
(3
a
:x\/az—xz+a2arcsin§—j\/a2—x2dx, a>0,

booabs dogowgdm

2
X a X
I\/az—xzdx:zx/az—xz +7arcsm—+c.

a

bogodxmdmgdo

aodmmgomgon o 9bji3ool wo@mdyl bgws s Jggs 0b@gadogydo
x0dg00 domomgdyano dygsageols N Geoan bofomse ©sbsFomgdols dgdmbgggsdo.
aobobogrgm dgdmbggggdo: 1) n=2; 2) n=3; 3) n=4; 4) n=5.

L o) f(x)=x, xel[L2]; o) f(x)=2x+1, xe[09];
o) f(x)=3x-2, xe[L4]; o) f(x)=-x+4, xe[23].
2.5) f(X)=x*, xelL2]; 3 f(x)=2x*-1, xe[-30];
o) f(x)=x*-2x, xe[23]; o f(X)=-x*-x, xe[02].

ho(g@gom f 9bj300l oMbyl bgws s Jgges 0b@ga@domado xodgdo
domomgdgero dysegool N Gmen bofomow ©obsfoamgdols dgdmbgggsdo:
L.o) f(X)=x+1, xe[23]; o) f(x)=2x+1, xe[-30];
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) f(x):%x—z, Xxe[-22]; ) f(x):—x+%, x €[0;6]

2.5) f(X)=x*-1, xe[13]; 3 f(X)=x"+4x, xe[23];
a) fO)=+x+2, xe[01];  f(X)=x*+1, xe[-23].

aodmmgoggon f g9bjiool Godsbols 0b@ga®ogydo xodgdo dJomomgdymo
‘dgo@geol N Goe bofomoe ©sbsfogmgdol abom. ¢ (1=012,...,n-1) s&a9dgbdols
d609gbganmdgdo© so@hogm sbsfoggdol dgoggogdols d¢s§ g o gdo.
aobobogrgm dgdmbggggdo: 1) n=2; 2) n=3; 3) n=4; 4) n=5.

Lo f(x)=x+1, xe[-13]; d) f(x)—3x+2, xe[23];
o) f(x)=—x+2, xe[L2]; ©) f(x)= —x 2, xe[04].
2. 5) f(x)=x2, x €[0;2]; ) f(x):x +2x, xe[23];
a) f(X)=—x*+1, xe[-3-1; ) f(x)=x°, xe[0]].

3odmgoe g0 3oblabmg®dyeo 0bGga®omo, Mm@ M0dsbols 0b@gy®oy@o
x03g00l brgs®o. sdobsmgols domomgdygeo o goo osbsfoangmn N Gme

bofogmo@ s ¢ (i=012,..,n-1) >Ga9396@0L 360T3bgamdgdo so@bogm
sbsfogngdol dyoggogdols d9ofgdEogngdo:

o) j‘(x+3)dx; ) j(4x+3)dx;
2) ixzdx; ) _2[(x2—2x)dx.

03m39m 25b9Lobmg@gao 0b@gadogro:

1o) [ xdx; 3) [(x+2)dx:
o) [(-2x+3)dx: ©) J'(%X—S)dx.
2. 5) [(x* - 2x+1dx; 3) [(2x" ~3x? +x-2dx:
2) I(2x5—x3+2x2—1)dx; ©) I(—5x3—x+%)dx_
3 1 1 3/y4 1
3.0 [(xe =Dy 2) j(ﬁJr\/x_—?)dx;

1 .. 2 3 2
o) JX(%/_+ Kt =G @) [ @&/ —x®)(Wx -
4. 9) J‘X+l 2))J‘\/_ \/_’
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)_[ 2\/—+1

5.0) j(Zsin X +3cosXx —5)dx ;

2) _[tanz XdX ;
1

2
6.
K J(\/l—xz +\/x2 +1
X2
d) I“—zdx

7. 5) j(ex—2X)dx ;

X+2 X=2
o) jz 3

)dx;

030390 2obglob@g@gamo 0b@Gga®ogo 3gesols Jo@s]dbols abom:

Lo) [(2x=1)dx;
3) j \3x - 20x ;
2. 5) j;dx;

N2-9x?

1
v [5ge

3. 5) [(cos2x—sin(3x+2))dx;

d) I( 21 Jdx ;

1+smx 2x°+1
4. 0) J'tanxdx;

2) _[ Xdx ,

1+ x?

dx
5. 0) J.m 5

x3dx
6) J‘X8_5’
2
6. In< x ,
dx
6) ﬁa
7.5) Ix(l— X)X ;
6)_[x2«3/1— XX ;

3 | ——
cos’ X sin®x

© | (1—X—12)\/x\/§ dx .

5 2

+ 2)dx;
©) jcotz xdx .

5 [ >

1
_+_
1/)(2_1 2X2—2
2

)dx;

3) j (2% +e¥)dx

©) j(zx +3)%dx.

3) j(%x—s)mdx;
©) j«3/4x—2dx .

El))J.l—x

U) —dx
. I\/3+ 4x?

3) [( 24 P

cos”(4x —3) l—cosx)
©) I(sin“x—cos“x)dx.
b) Icotxdx;

99) jeXdX .

2+¢*

E‘)) J-sm\/_

COSE
) J.—ZXdX .

2) Iarctanx

) dx _
R ) eosx

3) [ x+/3—4xdx;

0 [
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030390 gobglobwg@gano 0bGga®ogo bofogrmdomo 0b@gadgdols aboom:

L o) Ixsinxdx; 2))J'xsin§dx;
X
>) _[xcosBxdx; Q)J'xcosz.
2.0) J.xexdx; ) J.xezxdx;
?QJXG*X; ) '[xlnxdx .

3. 0) j x2e 2dx
2) szsinZde ;

4. %) J.arctanxdx;
3) J'arctan\/?dx;

5.0) Iﬂdx ;

3) _[ex cosxax ;

) szcosxdx;
©) I x? cos4xdx .
d) _[arcsinx ;
©) Ie&dx .
3) [Vo+x7dx:

©) _[ezxsinBde.

3odmgoe g0 oblobmg®yeo 0b@gy®ogoo:

2 8
L o) j(x2—2x+3)dx; 3) j({/§+2x—1)dx;
1 -1
v \/5 l
3cosx —2sinx)dx ; ——dx.
o) l( ) 0 [e
2 4
2.5) _[|1—x|dx; 3) J'|x—31dx;
0 2
1 1
2) I(|x|+2x)dx; ) I(x|x|—l)dx.
- -2
|r‘|2:L V3
3. 0) jxe‘xdx; ?))jxsinxdx;
0 0
2) .[x|cosx|dx; ©) j|lnx|dx.
3 .
2
oM go g0 If(x)dx, 0Y):
-1
X%, —1<x<0, 2%, -1<x<0,
o) fT(x)=42x-1, 0<x<1l ; o) f(x)=92x+3, 0<x<1 ;
x}*+3, 1<x<2 x*+1, 1<x<2
x, —1<x<0, Ix, -1<x<0,
a) f(x)=< e~ 0<x<1 ; © f(x)=9 3, 0<x<1 .
Jx+3  1<x<2 ax, 1<x<2.
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3odmmgoe 9o 03 ool Go@mmdbo, Gmdgeroi dgdmbsbrgdygamos Fodgdom:
l.o) y=%x, y=0, x=1, X=3;
) y=x3 y=0, x=1, x=2
o) y=-x*, y=0, x=1,

X=2;
o) y=e*, y=0, x=0, x=In5.
2.0) xXy=—4 y=0, x=1, x=3;

d) y=sinx, y=0, 0<x<

a) y=2", y=2x-x°, x=0, x=2;

© y=e",y=0, x=-1, x=2 ;
3.0) y=x2,  y=%¥x;

d) y=-x*, y=x>-2x;

o) y=6x-x>, y=0;

Q)Y=§,y=6—x
4. 5) y=2x-1, y=0, -1<x<4;
d) y=x>, y=0, -1<x<2;
a) Yy=2x-x*, y=0, —-1<x<4;
Y4

. T
=dgnx, =0, ——<XxX<—.
©) Y y 5 2
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