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f(—x) = —x,and (—x)3 = —x,and — x3 = —(xand x3) = - f(x)
 x= 08 oelits
£(—0) = f(0) = =5 or 5:
—f(0) = —-(-50r5)=50or—5= —5orb.
A detdya SEel g fL odlioaf(—0) = —f(0)¢ . 3
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(At o=

G Y s ppEEl s Bt p L) FRALL G & O F ey &
Lg‘)i‘}_\T ‘fl\eéy‘ w&_\ﬁ

gy Oluaieo- 16.2

J;ﬁ.&a;eddfﬁdaji{ “85“‘"&5““”)?:’?[59)“(\ iiéj\‘ i ;‘;&gﬁkiaéi\
S Wop s¢ 7 et Qs Fly £ SR T (ES G Bl &5 ay
Sebozisdedigle o et KT T gl £ 7T jldt g0 oped b SE

(ead( @ bl 4 el S8 (te

e doa S VaZd g3t Taa Gachizha L dua D sl ToF il
safb 1agdEs ¢ Sdua D hall 1agY A s ah f T Gal d
Foaal ddigrodia (y T ox #dua 5E st 5 FEua HE | gl
log) Fabd S da jt Tl axal Frae el gl ) TGl &) FUEEY | Sar o
S CoRsulil V) g WSl s g s FES

(1,2),(3,5),(4,8),
s, C S (62
(—=2,—4),(0,0),(=5,—11), ...
Gaﬁu.akj) 3 \ed{‘ﬂ gcé EBL ;A{_l%us.c/ &_ & dau.ua

(1,[2,2.2]),([2.5,3],5),([3.9,4),(8,8.1)),
(x,y) € (—2,—4),((0.0,0.1], (—0.1,0.0)), (63)
(=5,(—=10,-11)), ...
Dol el S el ia ad i) (Sa sl [ dlbd Jiga
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y=2x—1, (64)
) allad LS i lag) FRaan K aigsa
y = [1.9,2]x — [0.9,1.1] (65)

s a8 T smal)le g I

g ey Bl Y agless12.2
il oz w8 Sr et @ b))t ddaw £ s
[1L 1 i gimde st | Spwdy doatl eag¥ g Vo [, 1]
f@dl delad FE8) FRaadl 1V Gy T I ¢ FAy Fa b
g e toasd b SG ol Foe bt el Yy x g do= D
e DY JGE FeH mgt S iy G8lGa jE Wdsa o Y ¢ il FugsE
Fiua 5 bl A o5 pad) G 5 € T gt
OOl ol G el e S HE LIS
S GRS ST PR KR SR S I INCP PV K SO ST s -y
‘ i Sua\kc L’ @k . i Eaﬂ J;KS:J o C.J}uf ¢d Yudf&"_i@\ ‘;‘ ’ ) Cd\\c.ﬁw\
2 J L&AS" ) H?«ﬁfulc (5"”““3 ga_aaal_ﬁaiéorctgi Z._\)- Y nghdi é\ L:C&K

(U R 2 IS G- PR

|

Tbd t3) moumn 5 el Jieyaf pE8lLa HiEf ZME FeE S S E
& sostie J i Y o N Sl

zdéoadued) o zHO-12.2

o, YN e B h SEa pbatl o gt0a ST E 8 gl
Pl 008l 2 dAT 2

) ool ) Y 8 el o Flal Rapa 3]
NS N |
el G-l
Getsbetdigll T
g(x) = a, (66)

RO B 6 aom e g (1Y), W a £ 1 a> 0, soG
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dougdmd\d \chet é&df&imﬁcl Bo}\g; Jfﬁ_tj’i‘ls C“.%“a"‘ ‘UI‘%_AS

&

4( gt b=

Flafl g (Y i1 g T g e, &

k(X) — JXor x+1_ (68)
Ly () = 2+
i x
NI( S =)
Miad k(%) ol & o 8 NV el
k(1) = 2tori+l =21 6r22 =20r4 (69)
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AT 2 ax=17 0= | %) duadss
chidia e ¢l gl qua
I(x) = 2& x*D (70)

£ 50 ¢ 5al(x) o ol k() ¢l | Sul g W gkl 1)
ST g daa e LS oy 13 (%) Faf |

Y I(x)=2¢

6( S =)
SRt § Iy wnl(x) e shopalSa

1(1) =20 1D =20 2 = (21,22) = (2,4) (71)
TG U s

Cdduadud) ¢ LESSEAN2.2

Fhy Qi El L et FECa S 288 ) odnoald | T GheY o) g e
CSee HSPI 53e £ b SE L AL oS ’éf Ly 5 A t?éu‘aji“ f
e LAY LTS A P P

Slel Aapa -1

gl e -1

Bl el i -1

S

f(x) = log[,31x = [log, x,logs X]. (72)
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y
fi(x) =logx
/& " filx) =logx
1§
N
\"i,
N
by
NS 0=
el cua
g(x) = In(x,2x) = (ln(x),ln(Zx)) (73)
A
y
g2(x) = In(2x)
7 g0 =)
0 ﬂ'.. & 1 x=
&
|.2‘|
)2( G L=
Lad ) g4
(74)

h(x) = l08(0.09,1.1) X
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ha{x] = logsx

’m\.r\.r I!- : x

hifx) = lognoax

3( At b=

Cddoagud i) 88,3-21.2
3. Soa ) Sige £ i Fdua 5t o). Kl

f;(x) = x3 orx*
f,(x) = [2.1,2.5]%

L e
(fy o)) = £, (£,(x)) = [2.1,2.5]* or [2.1, 2.5]**. (75)
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IS ‘ a - ! =JO

i sua 9 s b1 I auald hepl o

c déuasisy) g3

u.EAf L}iuaj-‘k_!b:l& é%@ulajiif éfef :\_Jg C’iéuéljivf :\7&._\.:.4& ....
o JE 1 gll ¥ B Og TR et ST Jall g by d0a e

R - P(R)

() u-‘“é o= ‘—’éﬁ“:"
(¥ 11-- -
S T——] i)
/R i o
I fil®)
VN2( St =)
_([f(x),f,(®)],forx < 5;

fGo = {[fg (x), f,(x)], forx > 5, (76)

g BERIGA D E R A ()| ganld
(oS e g e ) e Eag Tl e
o ot FEoa HEf ALl e

limxos f(x) = [8,11]; (77)
xX<5
"y 2@3’\‘ Ci”éju‘; SE ALl e
limys f(x) = [6,9]. (78)
X>5
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S am MeEtdia st T Lz T 2T dsY A B3 s Tasia
C.a;\. & ;@aif t’iﬁuakjif C"d &&g_w‘_;&, é’iaua(j)if i Cuﬁa\ \e%
At et MegatsS s bnfeT LT An g W], Wl T Fd e St
t.—@e b ek (A Fhal A W Al «.—ua‘ WUy
Y G-I-OO-&_IE_SLEiJ_ itgw&._u:}‘ Yy d- ‘;gj- o | ) t& Ll C&;AS\ ij\ﬁe;uaj(
o é" <l CLSAMM é,‘qug}(‘ & . 3\,3;\.{‘ i':'_a) —ool__a'&glt.iJ- Ry
W 53d)—00 g gty €% el ") ¢ 400 ety S VRS RS
[dnF "adigeh
b e Ll g 8 87 LS
lim,_,< f(x) = [8,11] N [6,9] =]8,9]. (79)
‘ iazm( ‘ i C{ﬁulaj)if @;\.f ‘—‘Lﬁ" C?dua )5 C.a;\. 5_&&&_1& gk
e @C?J&Jif Azl Kb #8¢ Jia
\' . &Jﬂualj)i aﬁ;x.f O C & f(X) Cffa C?duaji fagal
_‘ i‘fi@u@k;if' ij;."‘; ) ‘\H‘ . T 3T (c‘ 2‘)9&_1&._\):\:‘)&5‘* L_iuaif
R e e e I
[8,11] # [6,9] . ¥ ¢ g8 Ua jt" Ly ¢ wiallafl : Jlad
Js
=)
u: P(R) » R* )80(
@Y. gl T rRaes T mRWER T &8¢ P(R) L) s
S € P(R), ¢ Saxs

u(S) = max {|x|},x € S U Fr(8)}, (81)
.. sl (frontier) S a2 Fr(8) " x . &l daysl Jiai x| . spcsd)
w(S) = max{|infS], [supS|} (82)

we f oBSier e s ASLSUPS) ¢ S AL - oeter g (InfS) LA
ot VS S (oS
(S, + 8,) = max{|infS; + infS,|, |sups; + supsS,|}, u(a-8) =

max{|a| - [infS], |a| - [supS]| }, (83)

G e Rl (o X F 7 SR QR 5 iy it sea € R Ui

n(Ss) = p(@) = lal. (84)
wPR) > RY ) wf gau()! | o

VS € P(R), u(S) = max{|x|,x e SUFr(§)} =

max{|infS|, |sups|}. (85)

u(=98) = p(=1-8) = max{|-1]| - [infS], [-1] - [supS| } =

max{|infS|, |sups|} = u(s). (86)
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tebsfe o
u(t-8) = max{|t| - |linfS|, |t| - [supS| } = |t| - max{|infS|, |supS|} =
|t] - p(S). (87)
u(S; +S,) = max{|infS; + infS,|, |supS; + supS,|} < max{|infS,| +
linfS,|, |supS;| + [supS,[} <
max{|infS, |, [supS; |} + max{[infS,|, [supS,[} = u(S;) + nu(S,). (88)
H(S; —S2) = u(S1 + (=52)) = u(Sy) + u(=Sz) = pu(Sy) + u(Sz)- (89)

)isIE O 5 SN 15T O-$eiaglls 2.3
z<&< (infA, supA,infB,and supB) .| Ji#s& R 4. X« B" A 5
A LWL D A ETE ) PR T NG
n:R¥™> R’
N(A, B) = max{|infA-infB|, [supA-supB|}.) (90)
Y o S8 Bt (P - ) Q) ez ed L)L 8 e
¢ GGapa( | 8Rwnd sup’s T oinfs  eBSTTEl L pal BN L
). uasilea " ant B Cadi 3Rl

)isJg O 0 LI s go-itire N ualsE-3.3
infA, supA, infB, supB, .! 3JR & zlxs A, B, C 2 «Xa¢” Ldloasy
s S wiSus F8T laX saiw infC, supC
a) n(A,B)>0. 91)
b) n(A, A)=0. (92)
A Gmed)T CA=B. 1z gy N n(A,B) =023
.supA = supB' «infA = infB
infA =infB=3and '3 A=1{3,4,5 7 and B=(3, 7], 3 <13 Ji=
1" afridis . g1 A = B, " n(AB) =0 . SésisupA = supB =7
M ghoatis e T S Sadacy

¢) (A, B) =n(B, A). (94)
d) n(A, B) <n(B, C)+ n(C, A). (95)
Proof of d):
N(A, B) = max{|infA — infB|, |supA — supB|} = max{|infA —
infC + infC — infB|, |supA — supC + supC — supB|} (96)
But  [infA —infC + infC —infB| < |infA —infC| + |infC —
infB| = |infB —infC| + |infC — infA] (97)
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|supA — supC + supC — supB| < |supA — supC| + |supC —
supB| = [supB — supC| + |[supC — su (98)
= AL
max{|infA — infC + infC — infB|, |[supA — supC + supC —
supB|} < max{|infB — infC|, |supB — supC|} + max{|infC —
infA|, |supC — supA|} = n(B,C) + n(C, A). (99)

L@ mBT A VI SGuesa,beER VITSIEB={b} A={a} 3 <1)e
Vg SE sl pa Sle Lgia S

n(A,B) = |a—D. (100)
Voo T ESEr B gs G () BAdSBT AN
\z;’&b1<b2,‘ aj<a; .| “T’JZ&[“Z‘—“?‘HCJ“.& B:[blab2]l A =[ay, a] A=
max{|al — b1|,|aZ — b2|}. (101)

EIEO- 0 W $loaded.3
Jicin ¢lal ¢« ghg €5FRaae M 85 1: M > R &l ' soad TE @
bl G S M MNP - (St - e
N(A, B) = max{|infA — infB|, |supA — supB|} (102)
N. el cad G- A ecpdlmnn  OlaiE s M spdl. d
FRafT 65 A S Md:S>S LSy VEgy A adl d gl eSS gia
N T
d([a,b], [c,d]) = max{la—c]|,|b—d|}, (103)
Sl i el gl 57 ¢ LS, sdSen .Y (c<d a<sb . sk
SEoal” ) AlS ) gl
sl adn 7
n(A,0) = max{|infA — 0|,sup|A — 0|} =
max{|infA|, |supA|} = u(A) (104)
A S g i I

$20a0e dduadusly) g eoe — 8 Ci $3-5.3

C oath £— 8 s U P(R) — P(R) Uits« #idlga HEs0 £ 07

5] el Eetsl | JMe cumtl L] gatsh caaill $Ea)t FEEGa S
b gallE Ll dar g BdlFfai® ¢ deal |7 Yaculaayym(v) Sfazial

NEEashiaty’ cu 5l Sl L pRaadl 1 3)(g g
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limx-c f(x) = L (105)

x<c

< T AE=8(e)>0 2 e £>0 7 0 SV LT T el
16 SN (X, C)xec < 6

N(f(x), L)y<c <& (106)
Cag X 59 Kaptdia il Gl LU0 £— 8§ i od
limx-c f(X) =L (107)
X>C
N Ogee < 8. 7158 =68(e) > 068 2¢e> 0" @ Lotdg
dl
N(f(x), Lxsc <. (108)

TS limg, f(x) =L e i A g8 a s, STl
s EN(%,0) <83 &7 T 588 =8(e)>0e82 £€>0
n(fx),L) < e. (109)

zdduaduy) ¢ I doagdlues.3
Led>0 0" ¢=53"8 d4Fadogd T A pdnaladla
n([f; (%), f,(x)], [8,11]) = maxyx—s)<st|inf[f; (x), f,(x)] —

xX<5
inf[8, 11], [sup[f; (), f(x)] —sup[8,11][} =
maxn x-5)<stlf; (x) — 8], [,(x) — 11]} <. (110)

X<5
x—=5] <8 SSN(%5) <8 .Vl gpad A LS

Cipe) AV S, max {|f; (x) — 8, If,(x) — 11]} < e gsg!) A
nNx-5)<é

x<5
CeSesellf() - 11l <e " |f(x) -8| <e

|x — 5] < 8and x < 5. (111)

cddoasusd) CIE) dwagrualizolc 2.3
D) L1z ol g otmgabd Eoact go(vad
cdbs oned T o x=5 & 1 isseE! G (0,60, f3(0), (%)

fi(x) = —x%? + 6x + 3, forx € [4,5]; (112)
f,(x) = x3 — 114, forx € [4,5]; (113)
f3(x) =x+1,forx € [5,6]; (114)
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f,(x) = 3x— 6, forx € [5,6]. (115)
gl
If;(x) =8| =|-x?+6x+3—-8|=|-(x—5x—-1)| =
x=5E-DI<-(4) =¢ (116)
§=-1¢" YIKV xe[45] S x-1<4.Y
el
If,(x) — 11| = |x3 — 114 — 11| = |(x — 5)(x? + 5x + 25) |
< 7—85(75) =g (117)
S, x? +5x+25 < (52 +5(5) +25=75 Y& f=_lg<
.X € [4,5]
e>0 "7 Ve agesle
E €& E
8=m1n{1,ﬁ}=ﬁ
FEdoa S Lalag’ pdunygab doyatl #8ua 5 Ll ie Lai oI
RPN W
ag £> 0' f}}

n([f: ), f,(x)], [6,9]]) =
maxnx-5)<s{[inf[f3 (x), fy (x)] — inf[6, 9]|, |sup|fz3(x),fs(x)] —

X>5
sup[6,9]1} = max {|fz(x) — 6], [f,(x) — 9]} <e, (118)
n(x—-5)<8
X>5 L
HSEpasx > 5" [x— 5] <8 Sl in L
If5(x) — 6] < g, and |[f,(x) — 9| < g,

s et Gl
|f3(x)—6|=|x+1—6|=|x—5|<§(1)=s (119)
{8=§=£ uim
£, =91 =13x—6-9| = [3(x=5)| < -(3) =¢ (120)

§ =~ @E)120( ¢ e 8
e 2e>0" "7 1Ay
§ = min {sg} =< (121)
e S e Al 5N
FEdoa JH Ak I8 (e’ pi80a HH s Gl 0 L EEiuesd a8
Mol #FG Y b e a1 Ftga e Al e g
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el aE4x — 5] <83 Wd=8(e)>08d £=01>0

n([f;x),£,(x)],[8,9]) < 0.1 (122)
e oAl
n([fz(x), f,(x)], [8,9]) < 0.1 (123)

IR -9 a gl T TS 5 e sl VTl ATTY 3
STl 3 (0 -8l

oo g3 b uadus ) g o) duaz 2.3
ckeE bl 1 uad’
(124)

uAQ’XJadif=3 &%J;X}L%°ﬁ3 5 X
. (=3)243:(=3)—[1,2]-(-3)-[3,6] _ 9-9-[1-(-3),2:(-3)]-[3,6] _

x%+3x—[1,2]x—[3,6]
X+3

lim,_,_5

lim
X——3 —-3+3 0
0-[-6,-3]-[36] _ [3,6]-[3,6] _ [3-6,6—3] _ [-3,3]

0 0 0 o’ (125)

0€[-3,3]. Yy gsd £ b rdS AL 1T gt )
S Righ el T S (58T S0
x2 + 3x — [1,2]x — [3, 6] G [12]) (4 3)

Xl_i)r£13 X+ 3 T xosh (x+3)
= X1_i>r213(x —-[1,2])=-3-[1,2] =[-3,-3] - [1,2] =
—([3,3] + [1,2]) =[5, —4]. (126)

ddlbdl C YadyE o (Aphd o d el e paaic S gl pahdlyef) T a0
3" 17 SSO A e [3,6] [1,2] o) Wl e Ll zslES s

LGS e
. x%4+3x—1x-3
llmx_,_g T =
2 —_ —
lim,,_; 22 = fim, g 2D = jim, | (x— 1) =-3-1
=-4 €[-5,—4]. (127)

6" 27 Afo Al JAX[3,6] [1,2] 21 Y ebZL el g

LSl
. x?+3x—-2X—6
limy,_5 13
. 2+x-6 . (x+3)(x-2) .
lim,_,_5— st =limy_,_5 % =limy_,_3(x —2) =-3-2=
=-5 €[-5,—4]. (128)

48



Neutrosophic Science International Association

&

45" 1574 G o Ml Je [3,6] [1,2] 2 B ghoal gk 152
LSS e
li x?+3x-1.5x-4.5 _
My -3 X+3 -
. 2+1.5x—4.5 . (x+3)(x—1.5) .
lim, ,_5 % =lim,_,_5 % =lim,,_3(x — 1.5) =-3
-1.5=-4.5 €[5, —4]. (129)
V&30 €[3,6].7 Hlu € [1,2] 1l Fnd et -
li x?+3x—ax—-3a
MMy —3 x+3 o
. 2+(3-a)x-3 (x+3)(x—a) .
11rnX—>—3 % =1 x—-3 % = llmx_)_g(X — 0() =-3- q

€ [-3,-3]-[1,2] {since a € [1,2] } =[-3-2,-3-1]1=[-5,-4]. (130)
N)126( & e 2t Sias S Fe 8l B AT

Cooad J1s30 fig 0. déoags O duag-2.3

I @5)x+1-1 _ J@5)0+1-1 _ J4050]+1-1 _ J[0,0]+1-1 _

My—0 X o 0 o 0 B 0 B

= = 2 = undefined. (131)
Kb o b s s

lim V[45]x+1-1 [4,5]x+1+1 _ im( [4,5]X+1)2_(1)2 _

x-0 X J[45]x+1+1 x>0 x(\/m+1)
PN ) PR ¢ S Y () BN
X—0 X-(w/[4,5]x+1+1) x50 ;e(,/[4,5]x+1+1) x50 (w/[4,5]x+1+1) N
[4,5] _ 1451 _[45] _ [ 5] _
(VIaslo+1+1)  VI#1 2 [2’2] [2,2:5] (132)

Ll cua@ € [4,5] 08 St pybdinall s 7 aLh ¢ th jdaa
: LJD&‘&S%U&AX A 4.-.9 Lﬁ)“‘“ﬁ\ ‘(‘aSAM ? L Ctgﬁ:
limy o = = S € [4,5)2 = [2,2.5] (133)
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cdduades’ O g U soadled .3

f(x):A > i aj i ol Fida S &) Kigadl 7z 3z 7 7Y Tasua
FRa 58 T Lalffay G (X = ¢ U pbefhy 4 Ko pain 757 B
o sl b t5f(0) omd | Fidoa 3 ALT  fat
{an f(x)} n {an f(x)} N {f(O) # 0. (134)

x<C X>C
g5 et 1 [a,b] b S sdian — T UHf(x) g0 2Rl T Do
V) E9 salue gat s G bt T ST B e {f(b)} A € {f(a)} b
f(x)
Hol L dr gy gs bodaen ) "a gpb S wall | Jogt ¢ g3 K3 d
OsERIx = ¢ ghy o AD8 e HE a7 T D f(x) fEgat
limx-c f(X) = limx-c f(X) = f(C). (135)

X>C X<C
gl )12( S gl 1.1 (pd FiosSad Fida HE | sag
V@Y x=5a&F e HE 5 aiae T gl a(76(
{nmxﬁs f(x)} n {nmxﬁs f(x)} n{f(5)} = [8,11] N [6,9] N

X<5 X>5

[8,11] = [8,9] # ¢. (136)

ool cdéuagsy) c O 11.3
&ia;l e N x=c C'L'Jf e"_?.'é)ai..ud ) f:Ml - M, C?ﬁual;if Cf?f

e ae>0"%
§=258(s) >0, (137)
& omxc)<s T xemM T TS &
n(f(x), f(c)) < &. (138)

éﬁA_A- MA&?L;}.QX:C" Cféu.ak;if CLJJ ";‘,.J )‘sﬁf C’ Laf UTHG
Eiog et JoaiSrbpe 4 M, M; Lidice M,

cddoassdl b paddn 1gA -12.3
D
£: A — P(A), f(x) = [a,, by] € A, (139)
© 5 oS [ay, by UK
inf{f(a)} = ay;
sup{f(a)} = a;
inf{f(b)} = by;
sup{f(b)} = by.
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min{a,,a,,b;,b,} = m,

max{a,,a,,b;,b,} =M
oSk [a,b] Fs z odle s aiee —zFEE e HE A dif(x) 3T
{fo)} k! & €ab]lu= oS 2lgSm # M. Ilem™ M &g
ke {f(0)}) k ~Sesim{f(c)}&Ssalll s fCapas
LS ALl 1) w\étuﬁ\ ¥ |
(ki ko) 2" [ab] o gs ¢ Az auagogidoa) tel f(x) 37
[a,b] B ey, Cop O o JieSm #= M I Wl [m, M] ¢ 38 «;ﬁc‘ﬁsc o
(ki,kp) € f(cy) Uf(cy) U . Uf(cy) m=>1 |1 U

Fx Bua SsEEY T 3 aEs 2 T T sk aal (a, B) F-ual ) i
LS5 FEPE u=a s
[o, B], or (o, B), or [a, B), or (a, B].

cdéoadsdlh yasa) a0 o Juzdluad3.3
g1,82R->R" gR-R* Jisg(x) = [g,(x),8,(X)], 5

g2(x)
6k 9:1(x)
f".ﬂ% Jﬂmw
AT
MGt o=
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2, RE

5% [2,8]c M e s mpatduat o ag

m = min{4,5,6,7} = 4,
g

M = max{4,5,6,7} =7
{g(©)}3k. sisie €2,8]. zaplts "¢ LN s X ke[4,7] 5 «
c=4€ ol Tzuade x=c U 5,70 gF s el TEghds Ky
¢ w87 saagT b oapdaE kKE4,7] 3T Foz O Ve [2,8]
J gasts ghall daludl ¢ geciimmall 57wl TE el Vg =k o=

[2,8]c o sig ¢¥d= Dl #la/ lewy Jidig | J

rSw g dduessol b past) a0 gb T duzdluedd.3
6 h . \ U“’%.As hlihZ: R_) R ) hR - RZ Ui% h(X) = [hl(X),hz(X)] | 3}
[3,12] ¢ Wl e 3 aima 48 ya S E
)
m = min{6,8,10,12.5} = 6,

M = max{6,8,10,12.5} = 12.5,
Lol = d’
[k, k,] € [6.5,12] < [6,12.5].
NV Uisie, =10 € [3,12] ¢, =8 € [3,12] o8 VX
h(c;) Uh(c,) =h(8) Uh(10) = [6.5,11] U [9.5,12] = [6.5,12] =
[k, k5] (140)

7y
g = h:[x]
1 :_I:-:: ,—""’
=1z h]{l‘)
11 /{
10
7 il
6.5 f/ -
6 V
0 3 8 01 x
C1 C.
NG o=
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s ddaaM ¢
hual sl Bl ) JabeS) SN o @8Y) 2 ) FEa HE Ll
ot ot8oa D) Ll T Gua T T gl G et plaSa palF 8l ga
tuat padidiajf Jhpa ap iyl

MW dualgay b B Bl odh )p8lga i) Tl 7 Gua ) WK
gidat )T ik (A o S8 70

zdduassd) ) Lovads &gk Jeg-15.3

s ST 1 Y [abled GesnimitD () c8u=s H gl -1
C o= et & ghoaldf(b)} gfendl b ghy ¢ {f(a)} ¢ Nexal (A
cod e f(x) el (apmb 1Y F8ua ;8 FRF T g SEdN T
[a,b]

A Kb paiie — it S E AT AT s a8 S wda #0531
x=calgoa-guigtdoa ) el caser o flsSix =c

S

x<cC X>C

limx—ca - f(x)] Nlimx-c[a - f(x)] N {a - f(c)} = {a 11m[f(x)]}

x<cC

{a : }(i_r}rcl[f(x)]} N{a-f(c)} =a- ({limx_m[f(x)]} N {limx—w[f(x)]} N

X>C x>C
{f(C)}> * 0, (141)
s a#0.Y
[;igg[ﬂx)]} N imlf()] 0 {f(0)} = . (142)
x<c X>C
| P e Y 2 I I pra
U x =cd S apivazdh Hga HE digx) " f(x) T 50-1
fg:A—> B
ST
f
(F+8)(0, (= )60, (-0, (5) ) (143)

X =caSgspa-zugtdoaf oo
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o ¢
O i x = € Sg Sz f(X)
{limx—w f(x)} N {limx—w f(X)} N{f(c)} # 0 (144)
x<C X>C
gl
{limX*C f(X)} == Ml U Ll (145)
x<C
x>C
{fla} =M, uV; (147)

Lﬂ:’iilvll * ®K B\ -Ciw& EE'_’.&-"_L’ er Llr Rlivl c \w&
Ll N Rl N Vl == @
N x = ¢ d S wipa- zoiAg(x) ¢ fhalids

{limx—w g(x)1 N {limx—w g(x)} N {g(c)} # 9, (148)
x<cC 7 X>C
el gl
{limx—w g(X)1 =M, UL, (149)
x<cC 7
{limx—w g(x)} =M, UR, (150)
X>C
{8(}=M UV, (151)

WM, # @ Bz gt My LyR, VY, Ikl
L,NR,NV, = @
Y
f+gA—-B
(f+2)(x) = f(x) + 8(x) (152)
O3 K = ¢ f S ipa-zoie (F+ ) ()
{limx—>c(f+ g)(x)} n {1imXﬁc(f+ g)(x)} N {(f+g)©)} = 0 (153)

x<c X>C
)

{limx—w[f(x) + g(x)]} n {limx—m[f(x) 4 g(x)]} N {f(0) + g(0)} # @ (154)

x<cC X>C

i
({limx—m f(X)} + {limx—m g(x)}) N ({limx—m f(x)} + {limx—w g(x)}) N

x<cC x<cC X>C X>C

({f(0)} +{g(0)}) # @ (155)
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(M;uL; +M,UL,)N(M; UR; + M, UR,)N(M; UV; + M, U
V,) # @. (156)
L dmy EM, # 0, myp EM; 0 3 S Y Y Qo gk I, Y
m; EM;UL;,andm; € M; UR;,andm; € M; UV, (*)
m, E M, UL,,and m, € M, UR,,andm, € M, UV, (**)

.
m; +m, € M; UL; + M, UL,,

R

m; + m, € M; UR; + M, UR,,

m; +m, EM; UV; + M, UV,.
X =0 e S RIS Ll (@) () sl

. - v . 5 % 2 z f EY v - %
o ZUgtdua 5T c f-efg ey ety D o
b Gpalia Giubux = ca X

m; —m,; € M; UL; — M, U L,; (157)
m; —m, € M; UR; — M, UR,; (158)
m; —m,; € M; UV, — M, UV,. (159)
Jgdass . gl g x=coSgapa giidoast gl o (- (). s
le g2
my -m,; € (My ULy) - (M ULy); (160)
my -my € (M; URy) - (M URy); (161)
m; -m, € (M;UV;) (M, UV,). (162)

) e'&‘ | 2@" 3 patia — chjséwua‘ji‘ éf " sk -2 .) &= gs"?“—'
g stsEom St (4F) (B T Al Tl

ﬂ M1UL1 .

; (163)
m, M, UL,
T g T, (164)
m,  M,UR,’
T g TtV (165)

m, MzUVz )

% T T S S A f -
X =CaSpapal pig8lua S (8 (g) (x) =&
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cdéupisd o) Lovadlualst-16.3
corb) Tl Bed) wpebc g ATt gt BB A I Gt oa
‘ &C;%ae RYNG ¢x= Cé&SEJAE.u\_ C%‘EJA j)& ) ) f(X),g(X) 3T
)scalar (ke
£
@ £, (F+8)(), (F ~ )0, (f)x, and () x
o ¢ xm ottt o g # 0
), g(x) N L) ety @O badS L am S £ g
u\ Lﬁ‘ GEM%J&SUA’LJE

limx-c f(x) = limx-c f(x) = f(c) (166)
x<cC X>C
limx-c g(x) = limx-c g(x) = g(c) (167)
x<cC X>C
el oacsas (166) i B ik 7]
a - limx-c f(x) = o - limx-c f(x) = a - f(c) (168)
x<c X>C
|
lim[a - f(x)] = lim[a - f(x)] = a - f(c) (169)
x<c X>C

X =Ca S i i A a HEF A af(x) O G

R Uagua” Bl o’ 1o (167) (166), &d1 T " ais g™ -]
lim f(x) + lim g(x) =lim f(x) + limg(x) =

;:((<CC) + g(C)X<C X>c X>C (170)
S
lim[f(x) + g(x)] = lIm[f(x) + g(x)] = f(c) + g(c) (171)

X =Ca S e i dga JE T Lam(f 4+ g)(x) . ) s

S pasna bl o3l e (166),  (167) Sbiad™c fduyFahda-]
limx-c f(x) — limx-c g(x) = limx-c f(x) — limx-c g(x) =f(c) — g(c)

x<c x<c X>C X>C (172)
) S
lIm[f(x) — g(®)] = lim[f(x) — g(x)] = f(c) — g(c) (173)

X =S e e Y (- g) (X)) s
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Coelid Sl asds " (L g (167)° (166), B il 77 -4

-

RS

[lm f(x)] . [lm g(x)] - [m f(x)] . [lm g<x>]

fg:)c. o x<c x> x> o
i)

lm[f(x) - g(x)] = lim[f(x) - g(x)] = f(c) - g(c) (175)

x<c X>C
X = € oK une BT ¢ () (). ¢
| oal Sl ¢ B ag) e ois” (167) ¢ (166), 611 A" -1
S Uasax teghalg(x) # 0

limx-c f(X) limx-c f(X)

x<c - X>C _ f(o)
limx-cg(x) ~ limx-cg(x) ~ g(c) (176)
x<c x>c
' 3
10 [10] = pim [19] = f©
i [g(x) =l [g(x)] = 2© (177)
x<c X>C

Voo, - “ %oy R =g ¥, - - f 1

gl IO dduasisd) £ 1M — 8 <) <$312.3
Gebd &I AU S M — § Tl g tdla 5 1 F g d) 2 L)
s LS5
NGL §=8(M) >0 2M>0" ° s ielimy, f(X) =40 -5
Anf{f(x)} > M1 Sn(x,c) < §
s §=8(N) >0 s N<0® ) SSlimy,, f(x) = —oo0 -5
sup{f(x)} < Nlg S n(x,c) <8
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Cddupisd) gl Vg pubd2.3
Fidiay H Fl 1FG]
[2,5]

limy-1 22 = —oo0 (178)

x<1 X

limyn 22 = +o0. (179)

X_
x>1

‘ f(x) Cff’} LSS axl Lﬁh\;d\di«gx =1 95)\}
x<Lg | N<O0. 3¢ abagt "doa 5810 o il o

N =nix 1) = x—1] < B =5(N) =5, (180)
il
_RS o 28] (181)
NI IN|
6%
[2,5] 2,5
f(x) =22 < B2 = —IN| =N (182)
IN|
ot o
limx—>1 f(X) = —00 (183)
x<1
4 PR
(X) - (1,3)x2 ' 2 -1
4
liMy0 —— = 400 (184)
f<<0 (1,3)x?
4
liMyo0 —— = o0, (185)
§>0 (1,3)x?
lim, o 30y = 0. (186)

B2 SOV Tappeg(x) G T Hla Wae Lo dyx =0 ) k)
NEBIM >0 . soe Jauadials oM - §

1
1660 = (5, 0) = () = x| < e = 6(m) = 5 (187
PR
4 4 4 4 1
g(x) = (1,3)x2 > L P 3 a3ay "~ 4M/(§’ 3)=
! (1,3)[m] ! (1,3)M M
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ey

. 305
(1,3)/(1,3) = (1/3, 3/1) = (1/3, 3)
6 L o3 )il | 1 ) (53 Laa

-

= (EM, 12M) = M(, 12), and inf{M(, 12)} =M > M. (188)
e AN

limy_,, g(x) = +oo. (189)

csoad -1

h(x) = —7 (190)

x—(either 2 or 3)
) ) x—=3"1x—2 Yl L0G e SS (pidualt f i
L b E S sl )

x2+7 x%2+7
h,;(x) = or h,(x) = . 191
1) =22 2(x) =22 (191)
L A
x%+7
lim - = —00 192
. x—either 2 or 3 . x—(either 2 or 3) ( )
x<either 2 or 3 respectively
im  xoeither2ors = e (193)
x—(either 2 or 3)

x>either 2 or 3 respectively

h(x) &2 «8t30s dgax =3" x =2 g’
D E8ue st aqlb T Al b 4
lim,,, s x> +(1+Dx _ 2+3D%+(1+0)(2+31) _ 441214+91%+2431+21+31? _
2x+4-61 2(2+3D)+4-61 4461+4—61
6+171+121% _ 6+17[+12] _ 6+291

= _ =242 (194)
8 8 8 8 8

CIP=1"0-1=0 @&\ Lolgdhg tecs gz Jia o T s

Eslzeadlad) Iz s POEST dduasys 701-12.3
f:P(M) > P(N), f(A) =B, (195)
CACMY A€PM) * iit N M )

" s Al Ha bt ey W8Il 892 ) BE NI BEP(N) oV

Lo DT

L Sua
f:P(R) » P(R) (196)
f({1,3,5}) ={2,6} (197)
f(1,4D =1[2,3] (198)
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f((1,0) =5 (199)
f([-2,3)u{6}) =x2=1[4,9) U {36} (200)
fladl " FRaa P(N) . el ™« M| 7 g8 pladl T p R P(M) o5,
N Fégg)
SWSC P(NY P(M) = ep B5 Ladl g otdl p Sopl g dl )
A D Sl ¢ FEGaSE T G any) ¢ p8a HE Al T T s

— gl e pradipad o Sh . G T o laead O Ghea HE O
N A e

 ddgagud) Flaucidi21.3
A fy(x) FEdoat § Ehl & gie’ Ll bl oy el )

f[\’/(X) _ limy,(H)—)O <inff(X+H)—inff(X);upf(X+H)—supf(X)>. (201)

Ga ) et FEY Bue s FED s ol Ssa, b> ) S
z J@J‘ 3 H u}cﬁcM

fu ()
. linff(X + H) — inff(X),supf(X + H) — supf (X)]
= im :
linfH, supH]-[0, 0] [infH, supH]|
(202)
fX) g¥oalt £a)
ot dathiaz g
Fi(X) = limy,_, [inff(X+h)—inff(X), Supf(X+h) supf(X)] (203)

J Fisssd N Y oigats) &gl iy «5, Caani L (203) ° (201), <S5
N SY T Y A S L NI S * L P B SR

[infH,supH] = h (204)
inff(X+H)=supf(x+H)=f(x+h) (205)
inff(X) = supf(X) = f(x). (206)
EH EOAN LSS
1y f(X) =[2x3 + 7x,x°]. (207)
— _ 5_45
f]\,](X) = limy_,, [2(x+h)3+7(x+h) ix3 7x,(x+h)>—x°] _
[ll’mhﬁo 2(x+h)3+7(9}cl+h—2x3—7x im0 (x+h’)15—x5] _
d d

[E;(2x34—7x0,2;(x5)]::[6x24—7,5x4} (208)
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Sl T gl grR > P(R) D )1
_ [f1(x);f2(x)];lfx < 5;'
9(x0) = {[fg (), f(OLif x > 5. (209)

y

f200 ol
Vo T

- f3x)
/M

0 5 X

NI s U=
bl B3 3y = ¢ Ok a S s Fdie Ty f JledatyyFl Gl L)
eéd/dww‘—”gﬁ{f\l Mcx:cé&éjj Ua fcx:céaﬁ'é)aﬁm f
ST R\ {5} IR G8ua st o) Fde ") g(x) wiS x=c

e Fdey f1,12,13, f4

[f'1(x), f2(x0)], if x <5;
[f'3(x), fa(x)], if x > 5. ”

:..J{k__;b\ (:L_i‘}»‘}\)\’cg..ug(_’)(:) CELEJUA(;)E{ Cfef !{a E{ ¢ X = 56&5

g ={ (210)

[f'1(5), f'2(5)] = [f'3(5), f4(5)], (211)
3B Ay | Aas WS x =548k ) - il g(x) .

[f1GB). f®In[f'56).f, (5] # @, (212)
3y =58 Kaewid pde Y g(x) 1)

[f15), f2GIn [f,65), f,(5)] = 0. (213)
e D apad T 5 F ) cagd b -]

e ST Vs R->RU{}, D
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f(x) =3x —x?I (214)
von . fx+h)—f(x)
0 = fim =
[3(x +h) — (x + h)?I] — [3x — x2I]
= lim
h—-0 h
- 3x+3h —x%I — 2xhl — h®I — 3x + x?I
= lim
h—-0 h
~ h(3—=2xI—hl)
= lim =
h—-0 h
3—2xI—0-1=3—2xl. (215)
Sg gl 17 e asl ¢t b
) _i _i 2 — _ i 2\ — _
f(x)—dx(Bx) dx(x =3 Idx(x ) =3 —2xI. (216)
3y HS)) e Fad
dj}l\f“f SEVWY iiéj\&f{\] ) t” =1
| w‘\ ) ‘;mé{/f W=12
=)
g:R->RU{l}U{L}, (217)
g(x) = —x + 2xI; + 5x31,, (218)
‘L‘S‘S

9'(x) = = (=x) + = (2xIy) + == (5x°L,) = =1 + 2I; + 15x2I,. (219)
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N Sk . ddoasd pieh21.3

R gall B g S Sod LA g o S TS B 8

) &5

F(x) gt 8u= S8 &l Ll a f(x) ¢8u= Dl gl 797 )3&( b & |
F(x)=f(x).) S

b
| 3) _1
f:R->RU{l}, f(x) =5x*+ (3x+ 1I. (220)
IS
3
F(X) = [[5x% + Bx + DI]dx = [ 5x%dx + [(3x + 1)Idx =5 -x?+
3 2
1@+ Ddx =2+ (4 2) 1+, (221)
a, . Usatbl, Feiidnghda il (LS £8 Sted dudia C ) i
) § ) Jla T Wi #5506 X a b
31, &y -1
=)
g:R->RuU{l;}U{L}uU{l}, (222)
FERAS By ef 1 I L, I ) s
g(x) = =5+ 2I; — x*I, + 7xI;. (223)
6 &

Jg()dx = [[=5+ 21 — x*I; + 7xl3]dx = —5x + 2xI; — x?slz +

2
I +a+bl, (224)

s 3hpaskach | A
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.MCQ\ d LS(J‘JS.’LSZ:J‘ A ¥,022.3

sl
I. Leth: R - P(R) (225)
Y|
frg ——
| B R fag
0 al ég as ;’
V4( St =)
Ui
_([fiG), (0] if x < a
he = e L (226)

Ton ) e cx € (—o0,a,] bEhal Y dpa! Jiwedp G h(x) . W

T 8 wuadSua Y 3 L x € (ay,+0) b ghal 6T 4 et
=) Al G&ﬂua)i f

a =

f0a3 h(x)dx =

S TR, f(0]dx +

[ 100, Adx + [ f(dx =[] fi()dx, [ fo(0)dx | +

[ foCoyd, [32 () | + [ f;0)dx = [4,B] + (€, D] + [E,E] =

[A+C+EB+D+E] (227)
T A G
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A= [" i()dx, B = [ f(x)dx, € = [[7 f(x)dx, D = [[? f(x)dx,
and E = fa“j f2(0)dx. (228)

ool Gt T 05 D g byl e g, 0 Lses il A h(x) W
a€[A+C+E,B+D+E], (229)
Getsh & ) L ) @A WS a=A+C+HE 1L, s G T Y

b S @ i) bl SV Sgall T Jual gl daludl & eagas(
o = (A+C+E)J2r(B+D+E) _ A+B42-C+D 4+ E (230)

Loy " ) OFlhael dalidl 3uay N ) & Sl Jualialudl g 5 a o aadodaya {

g gisoua ela

a=B+D+E. (231)
Obal 3 T Tl jracits pall by ") ekt 3 el Allad) F o e L3O

Old ) (p et fl s JE

a€[A+C+EB+D+E] (232)

Az | déoadud) agachuaiid) $323.3
C?‘guékj) E Cf le 3}

fv: R = P(R) (233)
16 X[a,b] ¢ WS sivazd o d 7

. b—
28 fu()dx = lim Sl fu (C) == (234)

A= xg<x;<xp,<--< (€{1,2,..,n}, s¢ghusl C € [x;_1,x;] S
S Sg Ldofa,b] ¢ 30, 8L el g g paalS x, y <xp, = b
GE(gh56 bl T R T e fy(G) VY QD pte ol
et Gl Y g oF-toaddiF sl LN AaT Ll g &
LB T e SE(C) eie) sl T DT

e | ddoasusd) add oS $-24.3

=)

fn: P(M), -~ P(N), (235)
S MN| i A P(M) P(N) cheSpicg M N Uit

S cP(N) Gl g P(M) < gl o fy o ST e gts
Sl ot op 2l e fy g1 B et R
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Jhd TV N @R WM, p R S Lfyy el ) gl
Jig SABePM)

B : B,A
[ fy (0 dx = limyy o0 TIL, fiy(Cp) - 122, (236)
s
infA = infx, < infx; < -+ < infx,_; < infx, = infB
SUpA = supx, < supxy < -+ < SupX,_q < supx, = supB
‘ o ’é.‘-"s ¥R
(C) ePM)
| s

infX;_; < infC; < infX;

supX;_; < supC; < supX;, fori € {1,2,...,n}.
St G (o, Sgodyd0a 0 LY Sl Gl s Lot og
8 fhal G 8 (EebS & DT Bl scuaid WS g V& T )
b S S e) S gt o (G ¢ 1€{1,2,..,n}
ThoaeSHll a5 b SED TS e @ e (et S SO

RS I
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t\cahu%\ < Cé).'é

-A-
Absolute Number
Absolute Value
Accuracy
Addition

Algebra
Algorithm
Amount

Analysis
Anti-derivative
Anti- integration
Application
Applied
Approximation

Appurtenance

Arbitrary

Argument of the function= Domain

Arithmetic
Asymptote
Axis

Axiom

-B-
Basic
Binary

Binomial
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