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Annotatsiya. Ushbu magolada buzilish chizig‘iga ega aralash tipdagi tenglama
uchun GF masalasining qo‘yilishi, yechimning yagonaligi hamda mavjudligi
o’rganib chiqilgan. Yechimning yagonaligi hamda mavjudligi haqidagi teoremalar
tahlil gilingan. Olingan natijalarni boshga chegaraviy masalalarga qo’llanilishi
hagida fikrlar gayd gilingan.
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Magolada ushbu tenglamani o’rganiladi:
(Slgny)|y|m Uy +uyy +(ﬂ0 / y) uy =0, (1)

bu yerda m>0, -m/2<p,<1 o0’zgarmaslar, D z=x+iy kompleks tekisligining

chekli bir bog’lamli o, :y=0,(x)=[(m+2)?@-x?)/4]"""

A=A(-10) va B=B(10) kesma va (1) tenglamaning AC va BC xarakteristikalari bilan
chegaralangan soha. y>0 va y<0 yarimtekisliklarida yotuvchi C, va C, mos
keluvchi nugtalar orgali E(c,0) nugtalardan chiquvchi AC va BC xarakterlarini D*
va D~ orgali belgilab olamiz, bu yerda y = 0 to’g’ri chizigdagi ce | =(-11) -interval.
q(x) eC'c,1]] q'(x) <0, q(c)=c,q@) =-1.

Izoh. Keltirilgan funsiyalar sinfi bo’sh emas. Masalan q(x)=p—kx chiziqli
funlsiyani misol sifatida keltiramiz, bu yerda k=(@+f)/l-c), p=2c/l1-c),
p—-k=-1 p—kc=c.

Gellerstedt masalasida D aralash sohaning giperbolik funksiyaning giymatlari

normal egri chizig va
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EC, va ECl:u‘ECO:t//O(X), U‘Eclzwl(x) xarakterlarida berilgan. Maqolada masalaning

to’g’riligini o’rganiladi, ya'ni bu yerda EC, xarakteristikasi chetki shartlardan ozod
qilinadi va AB kesmada Frankel shartining tarmoqlar bo’yicha emas bilan bir vaqta
Gellerstedtning yetishmovchilik sharti bilan almashtiriladi.
GF masalasi. D sohada u(x,y) funksiyani ganoatlantiruvchi keying shartlar

topiladi (bu masalalar 0’zbek va xorijlak olimlar tomonidan o’rganlgan):

1. u(x,y)eC(D);

2. u(x,y)eC*(D") va (1) tenglamani shu sohada ganoatlantiradi;

3. u(x,y) ,D”\(EC, VEG); sohada R, sinfdagi umumiy yechim hisoblanadi;

4. Buzulish chizig’l oralig’ida ulanish sharti o’rinli bo’ladi:

M _im yho M
ay_y"_rﬂoy ' x e 1'\{c}, (2

bundan tashqari limitlar x=+1, x=c bo’lganida 1-24 tartibdan kichik giymatga
ega bo’lishi mumkin, bu yerda g=(m+24,)/2(m+2);

lim (-y)*
y—>—0

5. u(x,o,(x)) =a(x)u(x,0) +¢(x), —1<x<1 (3)
U e, =w(X), c<x<(c+D)/2, (4)
u(g(x),0) =u(x,0)+ f(x), c<x<1, (5)
bu yerda

f(x) e C[cNC*(c.D), f(c) =0, f (1) =0, w(x) e C?[c,(c+1)/2], w(c) =0,a(x), p(x) € C>“[-1]],
bundan tashqari
a(x) =[1—x2JB(X), (x)=0-x*Jp(x), @(x),5(x) € CO“[-11],0< a(x) <La(c) <1.  (6)
(5) sharti Frankel sharti analogi hisoblanadi, (3) sharti esa Bitsadze-Samarskiy
shartning analogi hisoblanadi.
Darbu formulana hisobga olgan holda (4) chetki shartidan keying nisbatni olamiz:

v(x) =y DL r(x)+P(x), xe(cD), (7)
bu yerda W0 L+ x)” Dgyfﬁlf/z((xw)/z) o _2LU-pIEp) (m + 2)2/3_
yo((m+2)12)*/ r1-2p) r(pra-2p) \ 4

(7) nisbat z(x) va v(x) noaniq funksiyalar oralig’ida birinchi funksional
hisoblanib, D aralash sohadagi D~ gismida y = 0 giperbolik chizigda (c, 1) intervalga
ko’chiriladi.

A.V. Bitsadze ekstremum prinsip keying analogi o’rinli bo’ladi. GF masalasi
la(x)| <1 a(c) <1, ¢(x)=0, w(x)=0, f(x)=0 shartlarni bajarganda D* sohada musbat
maksimum va manfiy minimum giymatlarni E(c,0). nugtada erishadi.

u(x,0)=z(x), xel belgilashni hisobga olib (1.5) shartni
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(q(x) =7(x)+ f(x), xe[c]]. (8)
ko’rinishida yozib olamiz.
Xopf prinsipiga binoan, u(x,y) funksiya D* sohaning ichki nuqtalarida o’zining
musbat maksimum va manfiy minimum giymatlariga erisha olmaydi.
Agar u(x,y) funksiya (x,,0) nugtada (-1c)u(cl) interval y=0 chizigda
o’zining kerakli musbat maksimum va manfiy minimum giymatiga erishadi.
Bu yerda x, € (-1,0) yoki x, e (c,1) 2-ta holini alohida garaymiz.

1. Aytaylik, bu yerda x, €(c,1), u holda bu nugtada musbat maksimum (manfiy

minimum)
V(%) <0 (v(Xp) > 0). )
Bu yerda anigki, bu nugtada (x) funksiya musbat maksimum (manfiy
minimum), kasr-differentsial operatorlar uchun keyingi DZ3/z(x)>0 (D};?Xfr(x)<o)
tengsizliklar o’rinli bo’ladi, bu yerdan (7) (bu yerda ¥ (x)=0).
V(%) = D52 7(0) > 0fv(%,) = /D52 7(x) < 0) (10)
ega bo’lamiz.

(9) va (10) tengsizlik (2) ulanish shartiga zud, bu yerdan kelib chigadi x, £ (c,J).

2. Aytalik, bu yerda x, e (-1,c). Agar x €(c1), a(x) =X, tengalamaning yechimi
bo’lsin. U holda (8) (bu yerda f(x)=0)-dan
(%) = 7(a(x)) = 7(x), (11)

-ga ega bo’lamiz.

(11) tenglik ko’rsatadiki, bu yerda x; nugta r(x) funksiya ekstremum nuqtasida
(c.)) intervalda bor, bu yerdan oldingi vaziyatga zud. Bundan kelib chigqgan holda
X, & (-1,C).

Shunday qilib u(x,y) funksiya 0’zining musbat maksimum va manfiy minimum
giymatlariyb (-1,¢)u(c) intervallar nugtasida erisha olmaydi. (3) shartidan, bu yerda
(p(x)=0, a(c)<1) kelib chiggan holda o,-ga ham bo’Imaydi.

Shunday qilib, yuqorida aytilgan kelib chiggan holda, GF masalasi
la(x)| <1 a(c) <1, ¢(x)=0, w(x)=0, f(x)=0 D" sohadagi E(c,0) nuqtada o’zining
musbat maksimum va manfiy minimum giymatiga erishadi. Ekstremum prinsipi
isbotlandi. Ekstremum prisipdan quyidagi kelib chiggan.

Natija. GF masala ko’p yechimga ega emas.

Endi yechimni mavjudligi masalasini o’rganamiz.
7(x) va v(x) noaniq funksiyalar D* sohadan I sohaga o’tgan yaxshi nisbatga
keltiramiz

V0 = ko= A1) m+2{j(x t)t|r2(2dt 25— )j%}m(x),xd
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(13)

bu yerda
B-2

1
D(X) = ky (1 Bo) L~ A(M+ D2 )[ o, O ~2xt +1) ot
a

(13) tenglamani (7) tenglamaga almashtirish orgali, Bitsadze-Samarskiy shartni
hisobga olgan holda (3): ¢,(t) = a(t)z(t) + ¢(t) ,

I(X t)z'(t)dt (Zﬂ—l)j. r(t)dt

e L) (14)
SRl ot D - 2P o
k,1-5)(m+2) ~ k,(1-B;)(m+2)
ega bo’lamiz, bu yerda
Ro[z]=2(1- B)1- xz)j. (x2 —2xt +1) *a(t)r(t)dt, (15)
-2

1
Do(x) = ko (1— Bo)L- )M+ DL x [ O ~2xt +1) dt  eC(DNCH().

-1
o’rinli.
(14) tenglamani quyidagi ko’rinishga keltirib olamiz:
c ' 1 ’ c
J»(x—t)r (t)dt+j(x—t)r (t)dt +(1—2,3)I r(t)dt f(- ﬂ)j 7(t)dt

J (X—t)zfzﬂ ) |X_t|2—2ﬁ 1(1_ Xt)zfzﬂ t)z 28
=R,[7]- 2y DY 2#7(x) - 2 =B(x) ).
k,1-5)(m+2) ~ k,(1-B,)(m+2)

Integrallarda (-1,¢) chegaralari bilan t=q(s) o’zgaruvchilarni almashtirib
7'(q(s))-q'(s) = 7'(s) + f'(s) hisobga olgan holda
. 7(s)ds (x t)r(t)dt L ¢ 7(s)q'(s)ds
[ j R e
(t)dt R[] 2y D37 7(x)
X2 O K, (L= By)(m+2)
_2A¥ () - Dy (x)) (s)ds 0 o r f(8)A(s)ds DAL
) me2) +! (a7 )£ axqe? 2 N xeled

-ni hosil gilib olamiz.
(16) tenglikga I"(1-2B)DZ;™ operatorni qo’llagan holda keying nisbatni hosil

+(1- Zﬂ)j - +F,(x), xe(cl), (16)

qilib olamiz
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B f I fodt J(s t)rtdt
) (x- s)zﬂ (s—qO) % ¢ (x- s)zﬂ s— t|2 Z

~ 7(t)q'(t)dt r()dt 17
- zﬂ)J S)Zﬁj(l sq(t)* e 'B)j S)Zﬁj(1 st)* %/ an
== (Zf (ﬂlo)(zﬂ) )r(x)+r(1—2ﬁ)Dg;2ﬂRo[r]+ F(x), xe(cl),
bundan quyidagi tengliklar hagiqiyligini tekshirish giyin emas:
L 7'(t)dt :_1( X—C T‘ HOLICL 18
!(X—S)w!(S—Q(t))”ﬁ !S—Q(t) x—q(t) (18)
X Cmdt _ H ox—c ) gt _
= s)”I (s—q) % I(c—q(t)j an Y
(19)
X dt 1 x—c ) (t)dt _
3 !(x s)zﬁj(l )22 1- Zﬂj(l—ctj Lo ‘@b
(20)
X Wg®dt 1 x—c ) r)q(t)dt
I(x s)zﬂ-[(l sq(t))> % 1- Zﬂj(l—cq(t)j 1-xq(t) xe(ed) (21)
Endi (18) tengllknl isbotlaymiz.
X '(t)dt
A=J5 s)“fI (s—a)y ™
bu yerda integrallash tartibini va ichki integralda integral o’zgaruvchilarni
s = x+(c—x)o -ga almashtirish orqali
« 1-2p8 1 1-2
B X—C , 2pl,  X—C _
A(x)—!(x_q(t)J r(t)dtl‘a (1 X_q(t)a) dt
1 4 x—c V7 S x-c |,
1_2ﬂ_j1(x_q(t)j F(l—Z,B,l—Zﬂ,Z—Z,B, X_q(t)} (t)dt,
ega bo’lamiz.
Bo’laklab integrallash operatsiyasini bajarib,
x—c ) . [ x—cJ
= F|1-281-28,2-2p;
(x—q(t)] pri=2p ﬂx—q(t)
x—c )7 [ x—cj X—C
du=(1-2 F|2-281-24,2-2p0,; "(t)dt
u=( ﬁ)[x—q(t)J Yo} B ﬁx—q(t) x—q(t)zq()
dv =7'(t)dt, v=r(t),
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keyin esa

d

&xaF(a; b;c;x) = ax®* *F(a+ 1;b;c;x)
F(c;b;c;x) = (1—x)7P

formulasini ishlatamiz va

B Lox—c \'B t(t)q'(t)dt
1= (Zm) e

(18) tenglik isbotlandi.
Endi esa (19) isbotlaymiz:

_ 1 (s—t)T' (t)dt X s T'()dt
B(X) fC (x— S)Zﬂf |s— t|2 28 T fc (x— S)Zﬁf |s— t|1 ZB

X 1 ' (t)dt
fc (x— S)zﬁf lmBle(x) lgl_I)%BZS(x)

(s— t)l 2pB
(21)

bu yerda
B - j" ds fs‘s ' (t)dt it
1le — . (x_s)zﬁ c (S_t)l_zﬁ )
B — j" ds fl 7' (t)dt
“ c (x_s)Zﬁ s+s(t_s)1_23

Bie = [} 7 J7 (s — )% ~1dz(t) hisoblaimiz.

Bu yerda ichki integralda bo’laklab integrallashni operatsiyasini bajarganda
By, = fcx e s)ZB [e26711(s — &) — (s — 0)?P11(c) — (1 — 2B) fs (s —
t)2k-2dz(t)] (22)

tenglikni hisobga olgan holda

s—& 823—1
j (s—t)zﬁ‘zdr(t)=1_2ﬁr(s—s)—1_zﬁg

(22) tenglikni quyidagi ko’rinishga yozib olamiz:

d (5°¢
= m&f (s — t)zﬁ_l‘[(t)dt.

Bu yerda limit ¢ = 0-ga o’tganda
lim By (x) = F(2B)I(1 — 2B)Dck Dy *P1(x) = T2AIT(L — 2R)(x) (23)

ega bo’lamiz. O’xshash hisoblash orqali

g(s — t)2P1¢(t)dt

lim B, (x) = ~T(2R)N(1 ~ 28Dy " Doy 1(x) == ~T(2AI(1 ~
o (-rocosapn - 2 2 (2) 10

hosil gilib olamiz.
Shunday qilib (23), (24)-larni hisobga olgan (21) nisbatni (19) ko’rinishiga
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kelterib olamiz. (19) tenglik isbotlandi.
Qolgan (20) va (4,21) aniqliklar shunga o’xshash metod bilan isbotlanadi.
(17)-dan (18)-(21) hisobga olgan holda keying singulyar integral tenglamani
olamiz:

(9 1]( j Zﬁ(—l - jr(t):g (%) xe(d) (25)
t—c t—x 1—xt 0 ’
bu yerda
o x=c V7 qmemat
go(X) = z!(c_q(t)j ) +R[7]+ F(x), xe(c)) (26)

RI7] = j[x le ”_(X—CT‘” ot i x-o Y q@rwd
¢ 1-ct 1-xt 2 {1-cq(t) 1-xq(t)

+A I'Q1-2B)D: "R [7]+ x € (c,1)
doimiy operator, F(x)=AF(x),A=cospgr/z(l+sin pr).
d,(x)-dagi birinchi integral operator doimiy emas, chunki integral osti ifodasi

(27)

x=c, t=c-larda birinchi tartibli izolyatsiya hususiyatiga ega, shuning uchun (26)-dagi
qo’shilish alohida belgilangan.

(25) Trikonomi singulyar integral tenglamasining yechimini Gyolder funksiya
sinfida izlaymiz, x = 1 bilan chegaralangan (x-c)** z(x) funksiya va x = ¢ nugtada
tartibini 1-dan pasaytirishga imkon beriladi.

(25) tenglamaga Karleman-Vekua metodi qo’llagan holda

sin2a7 H (1-x)% (x—c ) (1-ct)( 1 1
T(X)ZCOSZQﬂgo(X)+ . ﬂ-.([|:(1_t)2a (t_cj .(1_ij (t_x_l—xtj}go(t)dt,

(28)
tenglamaning yechimini olamiz, bu yerda o =(@1-23)/4.
Endi esa (26)-dagi g,(x) ifoda uchun (28) yechimini

r(x) =—Acos’ ax ( _q(t)] Tx(t_)‘;'((tt)) dt—’mgj“”(l— X)2 (x—¢)* [ T(S)q(is)))ffx

h (t—C)a B 1 dt
x'! (1—t)2a (t -x 1- th t—q(s) + Rl[T]+ F, (x), xe(cl),

(29)

SIEE
[ j(t sj GSJX

ko’rinishga keltirib olamiz, bu yerda

= oo
!

( 1 1 J Sln2a7r
t—x 1-xt)t- q(s) 2

sm 2a7z

R[] =

http://www.newjournal.org/ Volume-29 Issue-2_May 2023


http://www.newjournal.org/

JOURNAL OF NEW CENTURY INNOVATIONS

x(ﬁ—%jR[r]dtJrlcos arR[z], xe(c)) (30)
o sin 2o F(1-x )4 x—c V¥ (1-ct )" ( 1 1 N
F,(x) =cos” arF (x)+ 5 -l.[l—t] (t—cj [1_0)() ‘(t_x—l_xthl(t)dteC(l)ﬂC (1)

(31)
Keyingi izlanishlarda taxmin qilishimiz mumkinki q(x)=p-kx, bu yerda
k=@+c)/(1-c), p=2c/(l-c).
Ushbu taxmin ostida

(t-c)*( 1 dt
J‘(:I- t)Zakt X 1- tht (p— ks) (32)

integralni hisoblaymiz.
Integral ostidagi ratsional ko’paytiruvchi ifodalarni oddiy kasr ko’rinishda yozib
olamiz:

( 1 1 J 1 3 1 1 1 B 1 X 1
t—x t—xt)t—(p—-ks) x+(ks—q){t—x t+ks—p) Ll+kxs—px{1l-xt t+ks—p)
va yoyib olish orgali

A(x,8) = x+kls—p(|1(x) 210 " (X 13(X) = 1,()) (33)

kX
-ga ega bo’lamiz, bu yerda

(0= I(t 9 dt o I(t O _dt J-(t 5)” dt

> (1-t)* t—x Y (1-1)* t+ks—p © (1-t)” 1-xt’
Ishonch hosil gilish giyin emaski
B (x=0)* I'l+a)l'(-2a) o 1=x),
I,(X) =—7ctg Ra ) 0" Qo ) F(a,1,1+2a, . j (34)
Iz(s):(l_s)lfa'F(l—2a)F(l+a) F(l—Za,l,Z—a; 1-c j; (35)
1+ks—p I'2-a) 1+ks—p

I'l+a)l1-2a) 1-c)*“ 1
r2-a) 1-xc)2* (1-x)*
1. (34) formulasini isbotlaymiz

x (t-c)*  at 1 (-9% at
L(x) = hm[ ¢ (1-£)2% (x—£)1-8 fx (1-t)2a (t—x)l_‘s] (37)

(37)-ga birinchi va ikkinchi integrallardat = c+ (x —c)ovat=1—- (1 —x)o
integral o’zgaruvchilarini almashtirish orqali

13(x) =

F[l 2a,1-a,2- Xl(l C)j (36)
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1

_ a+é _ —2a
I;(x) =(1si_r)r(1) —%fa“(l—a)a_l (1—8_3 0) do
0

1
(x — o) —2a 6-1 (1- x) ’
+(1—c)2“‘5f0 (1=0) 1_(1—0)0 do
0
Bu yerda integral ko’rinishda gigipergeometrik funksiyani ishlatish orgali

r(1+a)r(8) (x—c)a*s x=c
rirars) (0@ F (1 +a,2a,1+a+6; 1_C) +

L (x) = (lsi_r}% —

ri-2a)r(8) @@-o)“ J1-x
r(—zate) (-xpasl (1 —2a,-a,1-2a+0; 1—c)] (38)

-ni hosil gilib olamiz.
(26)-dagi avtotransformatsiya formulasini gipergeometrik funksiyaga va (38)
tenglikning o’ng qismiga qo’llagan holda

T T(1+a)T(8) (x—c)¥*t8(1—x)6—2a Lx=¢
L (x) = (lsl_r)r(l) [— (112t 8) TEEY F(5,1—a+6,1+a+6, 1_C)+
r(1-2a)r(s) (x—c)ats 5—2 1-x
IO (1 - x) %2 (61-a+61-2a+52) (39)

-ga ega bo’lamiz.
Endi esa (39)-dagi gipergeometrik funksiyaning birinchi qo’shiluvchisiga Bolts
formulasini qo’llab
(x_C)S—a(l_x)é‘—za

L) = lim [~ S22 F (5,1 - a+ 8,1 - 2a + 852 -

— — — _na+é
(T~ Tassarm) " O~ Tiar (e

1-x
12)| ¢o
ko’rinishiga olib kelamiz.
(40)-da limit § — 0-ga o’tganda
- (TQa—9) r1—-2a) \I'(1+6)
%‘%( FQa) TU-2a+ 5)) 5

-ni hisobga olgan holda (34) formulani olamiz.

2. (35) va (36) formulalar isboti uchun I,(s) va I;(s) integral ko’rinishdagi t =
1—(1—-c)ovat =c+ (1 - c)o integral o’zgaruvchilarni almashtirgan holda, keyin
esa integral ko’rinishdagi gipergeometrik funksiya ishlatamiz.

Endi esa (34), (35), (36)-dagi 1,(x), 1,(s), 15(x)-larni (33) qo’ygan holda

A(x,8) = kls { (x=¢) ﬁcthaﬁ—F(1+a)F(_2a)F(a,1,1+2a;1__xj_
+ks—p

C(1-x)™ (1-c)* I'(l-a) 1-c

B (l-co)"*“r@-20)rl+a) E
I'2-a)l+ks—p)

F(1+a,2a,2a—5+

= ctglan

o 1-c 3 1 B
(1—2a,1,2—a,1+ks_pﬂ 1+kXS—pX(aI3(X) IZ(S)).(41)

-ga ega bo’lamiz.
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Endi esa (41)-ni (32) hisobga olgan holda (29)-ga qo’yamiz va

Ak 1( x—cj““ (t)dt

2 t—c +R,(7)+F,(X), xe(c)).

7(X) =
(t—c)(k+(x—c)(t—c)) (42)

hosil gilib olamiz, bu yerda
A sin 2a 7zl“(1a+ a) LX) (x— )™ j T(tiaqf(t)
27(1-c) - (C—q(t))™“(x—q(t))
{F(_Z“) F(a,1,1+ 2a;1_XJ+ (=c)rl-2a) F(l—Za,l,Z—a _1=¢ J}du
I'l-a) 1-c) T'2-a)l+kt—p) 1+kt—p
L Asin 2mi r(t)q'(tz x15(x) = 1, (1) 4
2r 2 (c—q()" 1+kxt—px
(42) tenglamada t=c+(@-c)e™®*, x=c+(L-c)e”’ o’zgartiruvchilarni o’zgartirib va
1
py)=rlc+1-0e e 2
-ni Kiritish orqgali (42) tenglamani

1-4a
l 104

> [ K(y=9)p(s)ds =Rellp] + F5(y) (43)
0

R,[7]=Ri[7]+

p(y) =

ko’rinishiga keltirib olamiz, bu yerda
40!—1 40{—1

K(X) = Fs(y)=e( ijFz[c+(1—c)ey], Rs(p)=e[ ijRZ[T]

kex +e*’
doimiy operator.
(43) tenglama Viner-Xopf-ning integral tenglamasi hisoblanib, ushbu tenglama
yordamida, Furyening xarakter ko’rinishiga almashtirib Koshining yadro integrali
tenglamasi Rimanning chetki masalasiga keltiriladi va shu orgali kvadraturalar
ishlanadi.
Fredgolm teoremasi integral tenglamalari to’plami faqat bitta holda, gachonki
ushbu tenglamalar indekslari nolga teng bo’lganda o’rinli bo’ladi.
(43) tenglama indeksi

1-—

1-4a
A k)
2 (44)
-dagi ifoda indeksi hisoblanadi, teskari belgi bilan esa
N T ™t
S vl
(45)
Endi esa (44) ifodaning indeksi hisoblaymiz, Re(l—/lkl_"‘ COSOMKA(X))> 0 o’rinli
bo’lganda
AkFAe AkY4 zcos(xInk)  AkYie gz ﬂzkzﬂ%

7 K (=" ke =2 vk = 2 <1

Re

bo’ladi.
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Bundan kelib chigadiki, Ind (1—/1 k% cos ax KA(X))= 0 ya’ni argument to’liq
aylanada nolga teng, bu yerdan va GF masalasining yagona yechimga egaligidan (43)
ning yechimi mavjudligi kelib chigadi.

Ushbu masalalar o‘zbek va xorijlik olimlar tomonidan o‘rganilgan bo‘lib, nashr
gilingan maqolada juda gisga ma'lumotlar berilgan. Ushbu magolada deyarli barcha
giyin hisoblashlar kengaytirilgan va izohlar berilgan holda tishuntirishga harakat
gilindi. Natijada kelgusida ilmiy qilish magsadida shu soha bilan shug‘ullanmoqchi
bo‘lgan o‘quvchilarga maqolani o‘rganish osonlashtirildi. Shu kabi masalalar [1-16]
larda ham chuqur o‘rganilgan.
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