ISSN 1859-1531 - TAP CHi KHOA HOC VA CONG NGHE - BAI HOC DA NANG, VOL. 19, NO. 11, 2021 65

NGUYEN LY CUY'C PAI CHO HAM DPIEU HOA DUOI TREN
MOQT SO MIEN PAC BIET TRONG C

THE MAXIMUM PRINCIPLE FOR SUBHARMONIC FUNCTIONS ON
SOME SPECIAL DOMAINS IN C

Huynh Thi Oanh Triéu”", Vii Thi Kim Phwong, Hoang Nhat Quy
Trieong Pai hoc Su pham - Pai hoc Pa Nc%ng1

*Téac gia lién hé: htotrieu@ued.udn.vn
(Nhéan bai: 30/6/2021; Chép nhén dang: 27/8/2021)

Tém tiit - Trong bai bao nay, chung t6i s& phét biéu va chimg minh
nguyén 1y cuc dai cho 16p ham diéu hoa dudi trén mot s hinh quat
khong bi chin trong mit phing phirc C. Dy la nhimg két qua dugc
mé rong tur phién ban nguyén ly cuc dai cua Phragmén va Lindelof
trong [1] cho 16p ham didu hoa dudi xac dinh trén cac mién khong
bi chin trong mit phang phirc véi diéu kién do ting tai diém vé cuc
trong mat phing phirc ciia ham diéu hoa dudi khong vuot qua do
tang cta ham logarit tai diém d6. Cac két qua vé& nguyén 1y cuc dai
trong bai bao nay khi phat biéu cho 16p ham diéu hoa dudi xac dinh
trén cac hinh quat khong bi chin chi yéu ciu vé do ting tai diém vo
cuc khong vuot qua do ting ciia ham da thirc tai diém tuong tng.

Tir khéa - Ham diéu hoa dudi; ham diéu hoa trén; nguyén 1y cuc
dai; giai tich phirc; 1y thuyét the vi

1. Gi6i thi¢u

Bai bao nay nghién ciru vé nguyén 1y cuc dai cho 16p
ham diéu hoa duéi. Pay 1a nhitng d6i twong nghién ctru
chinh cua Iy thuyét thé vi va Iy thuyét da thé vi - mot nhanh
cua linh vyc giai tich phtre, con kha méi mé ¢ Viét Nam.

Nguyén 1y cuc dai ban déu dugc phat biéu va chimg
minh dya trén t6 po trén mit phing phirc mo rong. Do mat
phing phtrc mé rong ddng phdi véi mit cau Riemann nén
ban than n6 ciing 1a mot tap compact (vi mit cau Riemann
12 mot tip compact trong khong gian métric R3). Diéu nay
da lam cho phep chimg minh cua nguyén 1y cyc dai kha
don gian (Dinh 1y 2.7). Tuy nhién, nhu da biét tinh chét vé
t6 po cua diém vo cuc va do  tang cua ham tai diém vo cuc
thuong phtc tap hon cac diém binh thuong khac trén mit
phang phirc. Vi vdy, viéc tach riéng diém thuong va diém
vo cyc trong cac nghién ciu lién quan t6i s6 phirc ndi
chung va nghién ciru v€ nguyén 1y cyc dai noi riéng la rat
can thiét v6i hi vong c6 nhiing két qua moi.

Trong [1], Phragmen va Lindel6f d3 chung minh
nguyén ly cuc dai bang cach tach diém vo cuc khoi bién
clia mot mién khong bi chén trong mat phang phuc va dua
vao diéu kién kiém soat do tang cia ham diéu hoa dudi tai
diém v6 cuc (Pinh 1y 2.9).

Trong bai béo nay, chung t6i st dung cac ky thuét cta
giai tich phirc trong [2, 3, 4, 5] dé ap dung phién ban
nguyén 1y cuc dai ciia Phragmén va Lindeldf vao cac mién
hinh quat khdng bi chin trong mit phang phirc. Cac két qua
chinh ctia bai bao dugc trinh bay & Muc 3. Trong cac két
quéa nay, nhom tac gia da cai tién dang ké vé do tang (chi
tiét c6 trong cac 10i din va binh luan trudc va sau cac két
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that are extended from the maximum principle version of
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qud) cua ham diéu hoa duéi trén qua trinh tién vé& v6 cuc
clia bién s6 phirc.

2. Mt s6 kién thirc chuén bi

Ta ky hi€u tap cac s6 phirc (con goi 1a mat phing phc)
la C va mit phang phitc mé rong 1a C,,. Ta da biét, mat
phang phirc moé rong dong phoi voi mat cau Riemann trong
khéng gian métric R3 (xem [2]), trong d6 diém vo cuc oo
teong tng vai diém cyc bac cia mét cau Riemann. Do mat
cau Riemann 1a mot tdp compact trong R® nén mit phing
phirc mo rong cling la mot tap compact

Trong bai bao nay, ta goi mot mién 1a mot tap mo, lién
thong va khac rdng trong C hoic C,,. Gia sir D 1a mot mién,
khi d6 bao dong D va bién aD cua D luén duge hiéu 1a liy
trong C,. Nhu vay, néu D 1a mdt mién khdng bi chan trong
C thi o € D va do C,, 1a tdp compact nén D ciling la mot
tap compact. Ta ky hiéu A(w, p) 1a dia mé trong C, tic la:

AMw,p) ={z€C |z - w| < p}.

Sau day ta gidi thi¢u khai niém ham nuaa lién tuc trén va
ntura lién tuc dudi va mdt so két qua co ban cua 16p ham nay.

Dinh nghia 2.1. (xem [6]) Cho X & mot khéng gian t6
pd. Ham u: X — [—o0,0) dugc goi 1a ham nta lién tuc
trén néu tap {x € X:u(x) < a} la tp ma trong X véi moi
a € R.

Ham v: X — (—oo, ] dugc goi 1& ham nira lién tyc
dudi néu ham —v 1a ham ntra lién tuc trén.

Mot ham 14 lién tuc néu va chi néu né vira 1a nira lign
tuc trén vira nira lién tuc dudi.

Sau day ta cho mot ti€u chuén v& tinh ntra lién tuc trén.
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Ménh dé 2.2. Voi céc gia thlet nhu trong Dinh nghia
2.1, ham u 1a nua lién tuc trén néu va chi néu véi moi
x € Xtacod

limsup u(y) < u(x).
yox

Chirng minh: Xem [2].

Tir Pinh nghia 2.1 ta thdy rang, tinh nira lién tyc trén
yéu hon tinh lién tuc. Tuy nhién, cac két qua co ban cua
ham lién tuc nhu bi chan, dat gia tri 16n nhat trén mot tap
compact van dung cho ham ntra lién tyc trén. Cuy thé ta co
ket qua sau day.

Pinh ly 2.3. Cho u la m6t ham nira lién tuc trén trén
khong gian t6 pé X va K la tap con compact cua X. Khi do,
u bi chan trén trén K va dat gia tri can trén dang trén K.

Chirng minh: xem [6].

~ Sau day ta s€ nhéc lai vé& ham diéu hoa dudi va mot $6
ket qua co ban cua 16p ham nay, chuén bi cho viéc phat
biéu va mé rong nguyén 1y cuc dai cho 16p ham nay trén
cac hinh quat trong mat phang phuc.

Pinh nghia 2.4. (xem [3, 6]) Cho U la mét tap ma trong
C.Hamu: U — [—o0, ) dugc goi la dicu hoa dudi neu no la
ham nua lién tuc trén va thoa man bat dang thac trung binh
dudi dia phuong, tac la véi moi w € U, ton tai p > 0 sao cho

u(w) < ifoznu(w +re)dt (0 <1 < p).

Ham v: U — (—oo, 0] dugc goi 1a ham diéu hoa trén
néu ham —v 1a ham dicu hoa dudi.

Két qua sau day cho ta moi lién hé gitra 16p ham chinh
hinh va 16p ham dicu hoa dudi. Va cling la mot phuong
phap dé ta xay dung cac vi du vé ham di€u hoa dudi.

Pinh ly 2.5. Néu £ 1a mot ham chinh hinh trén mot tap
m& U trong C thi ham log|f| 1a ham diéu hoa dudi trén U.

Chitng minh: xem [3, 6].

Két qua sau day cung la mot phuong phap giup ta xay
dung cac vi du vé ham diéu hoa dudi tir cac ham diéu hoa
d1{01 da biét. Két qua nay cling chung t6 ring, tap cac ham
diéu hoa dudi 12 mgt nén 161, va khong phai 1a mot khong
gian vecto.

Ménh dé 2.6. Cho u, v 1a cac ham diéu hoa dudi trén
mot tdp mo U trong C. Khi do:

Ham max (u, v) ciing 14 ham diéu hoa dudi trén U;

Ham au + Bv ciing 1a ham diéu hoa dudi trén U véi
moi a, 8 = 0.

Chiing minh: Xem [6].

Sau day ta phat ‘biéu phién bénqgéc cta nguyén ly cuc
dai cho cac ham di€u hoa dudi. B¢ tién cho viéc theo doi
ket qua ta ciing s€ trinh bay ca phép chung minh ¢ day.

Pinh 1y 2.7. ([3, 6]) Cho u 1a mot ham diéu hoa dudi
trén mién D trong C. Khi do:

a) Néu u dat cuc dai toan cuc trén D thi u 1a hang sb trén D;

b) Néulimsup u(z) < 0véimoié € D, thiu < 0trénD.

z—§&

Chirng minh:

(a) Gia str u dat gia tri cuc dai M trén D, tirc 12 ton tai
z, € D sao cho:

u(z) <M,vzeDvau(zy)) =M
bat:
A={zeD:u(z) <M}vaB={z€D:u(z) = M}.
Do u la ham nua lién tuc trén nén A la mot tap mé. Ta
s€ ching minh B ciing 1a tdp mo.
That vay: Liy o € B, theo Dinh nghia 2.4, ton tai
p > 0 sao cho

M=u(w)£%f

0

21

u(w + reit)dt VO <r < p.
Suy ra

1 (2 .

—J- u(w +re)dt =M V0 <r <p.

21 ),

Do
u(w +re't) < Mvr € [0,p) vavt € [0,2m),
nén ta phai cd
u(w +re’) = M vr € [0,p) va Vvt € [0,2m).
Tur day suy ra A(w, p) € B. Vay B 1a tap mo.
Nhu vay, A va B la mét phan hoach mé cua D va do D
la lién thdng nén suy ra hoic A = D hoiac B = D.
DoB#@(VizEB)nénB=D.Vayu =M trén D.
(b) Ta thac trién ham u t6i bién D bang cach dat:
u(é) = lims?p u(z), vé € aD.
7

Khi @6, u 12 ham ntra lién tyc trén trén D. Do D la tap
compact nén theo Pinh ly 2.3, ham u dat gia tri I6n nhat tai
w € D nio d6. Ta xét 2 trudng hop sau:

- Néu w € aD thi theo gia thiét ta c6 u(w) < 0, suy ra
u<O0trénD.

-Néu w € D thi theo y (a) suy ra u 1a hang s6 trén D va
do d6 ciing 14 hang s trén D, suy rau < 0 trén D.

_ Nhan xét 2.8. (i) Trong gia thiét ciia Dinh Iy 2.7 (a) yéu
cau ham u dat cuc dai toan cuc trén D. Néu ham u dat cuc
dai dia phuong hodc cuc tiéu toan cuc trén D thi két udn
s€ khong con dung nira. Ta xét vi du sau day.

Vi du: Xét ham:

u(z) = max (Rez, 0) trén C.

Khi d6, ham u vira dat cuc dai dia phuong va cyc tiéu
toan cuc trén C nhung u khéng phai 14 mt hang so trén C.

(ii) Trong Dinh Iy 2.7(b), néu D 1a mién khdng bi chan
trong C, tuc la oo € D thi khi lay bién cia D ta c6 oo € 9D.
Két qua sau day ta s€ loai diém vo cuc khoi bién cua tap D
va khi d6 can thém gia thict khong che do tang cua ham u
khi tién tGi v6 cuc d€ dam bao két ludn van dung. Day chinh
la phién ban nguyén ly cuc dai cia Phragmén va Lindel6f.

Pinh 1y 2.9. ([1]) Cho u 1d ham diéu hoa dudi trén mién
khéng bi chan D trong C sao cho

limsupu(z) < 0 (£ € dD\{}) (a)
z—¢&

Gia sir ton tai mot ham didu hoa trén gié tri hitu han v
trén D sao cho

llmlnfv(z) > oo (b) va limsup

Z—00

u(z)
v ="
Khidéu < O0trénD.
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Chirng minh: Ta xét 2 truong hgp sau

- Trudc hét ta xét truong hop v > 0 trén D: Ly £ > 0.
Tir (¢) suy ra ton tai R > 0 sao cho

u(z)
v(z)
bat:  u,
Ta ¢6 u, la ham diéu hoa dudi trén D va véi moi
§edDtaco

<egVzeDval|zl >R = u(z) —ev(z) <0.(%)

=u-—E&v.

. _ (S 0néué € aD\{oo} (do (a))
limsup ue(2) = { < 0néu & = w (do ()

Ap dung Pinh 1y 2.7(b) ta suy rau, < 0 trén D. Do ham
v hitu han nén cho £ - 0 ta nhan duoc u < 0 trén D.

- Gia st v la ham thoa méan gia thiét dinh ly. Lay
5 > 0. bat:

Fs ={z € D:u(z) = §}.

Suy ra, Fs la mot tap dong trong D (do ham u 13 nira
lién tuc trén). Vi v 1a ham nira lién tuc dudi ya théa mér]
(b) nén suy ra v bi chan dudi trén Fz. Do d6, neu can cd the
cong thém mot hang so6 phu hop, ta c6 thé gia sir rang
v > 0 trén Fs. Dat:

V ={z€D:v(z) >0}

Suy ra V la tap mo (do v 1a ham ntra lién tuc duéi). Khi
do, véi & € dD\{co} tacod

limsup(u(z) — §) <
z—¢&

limsup u(z),néu & € dD\{oo}
< zo¢ <0

T we-snéucenpnav )

Ap dung trudng hop trén cho ham u — & trén tap V ta
suyrau—38 <0trénV.

ViFs c Vnénsuyrau = & trén Fys.

Va hién nhién u < & trén D\F;.

Tom laitacou < 6 trén D. Cho 6§ — 0 ta s& nhan duoc
u<0trénD.

Hé qua sau day cho thay, khi do ting tai giiém vO cuc
cua ham u khong vuot qua ham logarit thi ket ludn trong
Dinh ly 2.9 van dung.

Hg qui 2.10. ([1]) Cho u 1a mot ham diéu hoa dudi trén
mot mién con thuc sy khong bi chan D ciaa € va thoa mén
V6i & € OD\{oo}

limsup u(z) < 0 va limsu
nsupu() TP log 171

Khi d6, u < 0trén D.
Chirng minh: L4y w € D N C va &p dung Dinh Iy 2.9
cho ham v(z) = log |z — w| ta c6 diéu phai chirng minh.

3. Céc két qua chinh

Két qua sau ddy 1a mot ap dung ctia nguyén 1y cuc dai
phién ban Phragmén va Lindelof (Dinh 1y 2.9) trén mlen
hinh quat. Ching ta s& thiy rang, két qua nay yéu cu vé
d6 tang ctia ham diéu hoa duéi tai v cuc khong vuot qua
da thurc, nhe hon so véi HE qua 2.10.

Dinh Iy 3.1. Cho T, 1a mét hinh quat:

T
T, = {z € C\{0}: |arg(2)| < 5}'

véiy > é va u 1a mot ham diéu hoa dudi trén T, thoa man
ton tai cac hang s6 A, B < oo va a < y sao cho:
u(z) < A+ B|z|*.
Khi d6, néu limsyp u(z) < 0,V¢ € 9T, \{e},
7

Thiu<O0trénT,.
Chzng minh: Chon 8 > 0 sao cho @ < B < y. Ta xét
ham v: T, - R xac dinh béi
v(z) = Re(zF) =P cos(Bt) ,z =re €T,.
Khi d6 ta 6 v 1a ham diéu hoa trén T,,. Va tir gia thiét
ta suy ra:

B
cos(Bt) = cos P

Ta s& kiém tra rang, ham v thoa man cac diéu kién (b)
va (c¢) cua Dinh 1y 2.9. That vay:

np
liminfv(z) > limsup rBcos ﬁ] = oo,

Z—00
Va
I <l A+ Br®
1msup < limsup——— =
zm0o ( ) Zm0 rﬁcos@
2y

Vay ap dung Dinh 1y 2.9 ta ¢6 diéu phai chimg minh.

Cha y 3.2. Trong Binh ly 3.1, gia thiét yéu cau ton tai
a<y va ham u bi chan trén boi da thuc bac a. Néu thay
doi gia thiet chon a = y thi dinh Iy s& khong ding nita khi
Xét ham u(z) = Re(z") vi dieu ki¢n (c) khong con thoa
mén nia. Tuy nhién, nhimg thay doi nay van dam bao cho
két luan dﬁr}g khia =y = 1 voi mién hinh quat dac biét 1a
ntra mat phang phuc. Cu the ta c6 két qua sau day.

Pinh Iy 3.3. Cho u 1a mgt ham diéu hoa dudi trén nira
mat phang phuc H = {z € C: Re(2z) > 0} thoa man ton tai
cac hang s6 A, B < oo sao cho

u(z) <A+ Blz|,z€ H.(d)
Khi do, néu
limsupu(z) < 0,¢ € dH\{o} (e)
z—¢&

u(x)

va limsup—= =L, (f)

X—00
thi u(z) < L(Re(z)) v6i moi z € H.
Chirng minh: Lay L' > L. Xét ham s6 ii: H — [—o0, 00)
xac dinh boi
i(z) = u(z) — L’(Re(z)),z € H.
Khi d6, @ 12 ham diéu hoa dudi trén H. Ta xét cac ham
sau day:
- Xét ham:
U(z) =1li(ze+)VvéizEH = {—% <arg(z) < %}
Véi & € 0H'\{oo} ta co
in
limsup ¥(z) = limsup @ (zeT) < 0(do (e) va(f))

z-¢& z—-&
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Mat khac, véi z € H' tacd
i iw
v(z) = u(ze4> — L'Re (264)
in
<A+ B|z| - L'Re (ze 4) (do (d))
{ A+ B|z|,néul =0
“UA+B-L)zl,néul <0
Vay ap dung Pinh 1y 3.1 choham ¥ véiy =2, =1
tasuyra® < 0trén H', tirc 1a:
a<0trén H* = {0 <arg(z) <7}. ()
- Xét ham:
Ww(z) =ti(ze %) v6iz € H'.
Lap luan tuong ty nhu truong hop ham & & trén, rdi 4p
dung Pinh 1y 3.1 ta ciing dan t6i W < 0 trén H', tic la:
@<O0trén H™ = {—= <arg(z) < 0}. (**)
Tir (%), (**) va diéu kién (f) ta suy ra ham @ bi chan trén

trén H, tic 1 i < C trén H, vé6i C 1a hang s6. Hon nira, véi
moi & € OH\{o}taco

limsup @i(z) = limsup[u(z) — L'Re(z)] < 0.
3

z—¢& z—
Vay lai ap dung Dinh 1y 3.1 cho ham @ (véi y =1,
A=C,B=0,a=0)tasuyrati < 0trén H, tuc la:
u(z) < L'Re(z),vze H,L' > L.
Cho L' - L* tasuyra
u(z) <L Re(z),Vz € H.
Sau déy 1a mot két qua nira ciia nguyén 1y cuc dai trén
ntra mat phang phuec.
Pinh ly 3.4. Cho u la mot ham diéu hoa dudi trén
H ={z € C:Re(z) > 0} va gia sir ton tai cac hang so
A,B < oo vaa > 0sao cho
u(z) <A+ B|z|,z€ H (g9)
(3-1) \limsup u(z) < —al¢|, ¢ € dH\{w}. (h)
z—§&

Khi do, u = —oo trén H.
Dé ching minh Dinh 1y 3.4 ta can cac bd dé sau day.
B6dé3.5.PitHY = {z € C: 0 < arg(z) < g}. Véi cac
gia thiét nhu trong DPinh 1y 3.4, hdy chimg minh rang
u(z) <A+ B(Re(z)) — a(Im(z)),z €EH.

Chiing minh: Khéng mat tinh téng quét ta c6 thé gia sir
A, B > 0. Pat:

i(z) =u(z) —A— B(Re(z)) + a(Im(z))
v&i z € HY. Ta xét ham sau day
~ . , T s
U(z) = u(ze4),z eEH = {_Z< arg(z) < Z}
Ta s& chimg minh ham ¥ théa man gia thiét Dinh 1y 3.1.
That vay:
-Véiz € H tach
i in in
v(z) = u(ze4) —A —B.Re(ze4) + a.Im(ze®)
<(A+B|z|]) - A+ a|z| = (B + a)|z|.

- Véimoi & € 9H'\{oo}. Ta xét 2 truong hop sau:
+Néu arg(§) = = th tir gid thiét (3.1h) ta c6
limsup¥(z) < —a.Im(é) — A+ a.Im(¢) < 0.

z—-¢&
+Néu arg(§) = —7 thi tir gia thiét (3.1g) ta c6
limsup #(z) < (A + B.Re(§)) — A — B.Re(§) = 0.
z—-¢&
Vay ap dung Diqh 1y 3.1 cho ham ¥ (vai y = 2) ta suy
rav < 0trén H'. Diunay suy ra @i < 0 trén H*, tire 12
u(z) < A+ B(Re(2)) — a(Im(2)),z € H.
B6 dé 3.6. Vi cac gia thiét nhu trong Dinh Iy 3.4, hay
chiing minh rang ham u bi chan trén trén H.
Chung minh: Goi 6 € R sao cho tanf = S.
Khidétacotial = {z € C:arg(z) =0} c H*.
Ta s& ching minh rang ham u bi chan trén trén [,

That vay: ldy z = r(cos8 + sinf) € 1. Ap dung B6 d&
3.5taco

u(z) < A+B.Re(z)—a.lm(z) *)
= A + Brcosf — arsinf = A.
- bat:
v(z) = u(z) — A.

Véiz €D, = {—% <arg(z) < 9}.

Ta xét ham sau day:
_i(E_Q>
U(z) =v|ze \* 2/),z€eD';.

. 6 6
Véi D'y = {_%_5< arg(z) <%+5}.
Ta s& chirg minh ham ¥ thoa man gia thiét Dinh 1y 3.1.
That vay:
+ Tir gia thiét (3.1h) va ham u bi chan trén trén [ ta suy
ra véi moi & € dD';\{oo} ta céd

_i(E_Q)
limsup 7(z) =limsupv|ze \* 2/|<0.

z—-¢& z—&

+ Tir gia thiét (3.1g) ta suy ra véi moi z € D', ta cd
_i(z_ﬂ)
v(z)=ulze \* 2/ |-—A<(A+B|z|) —A=B|z|.

Vay ap dung DPinh 1y 3.1 cho ham ¥ trén hinh quat D',
tasuy ra ¥ < 0 trén D'; hay n6i cach khac
u < Atrén D;. (**%)
- bat:
w(z)=u(z) — A
Vé6iz e D, = {9 <arg(z) < g}

Ta xét ham sau day:
(. 0
w(z)=w <Zel(4+2>),z eD',.

Vé6iD', = {g —% < arg(z) < %— g}.

Lap luan twong ty nhu dbi v6i ham & cho ham W, roi ap
dung Dinh Iy 3.1 ta cling dua dén két qua sau:
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u < Atrén D,. (***)

T (%), (**) va (***) tasuy rau < A trén H.

‘Chirng minh Dinh 1y 3.4: Tur két qua Bo dé 3.6 va gia
thiét (3.1h), ta &4p dung Dbinh ly 3.1 cho ham u (véi
y=1B=0,a=0)tasuyrau < 0trén H.

Liy M > 0ty y.

Pat:
i(z) =u(z) + M.Re(z) v6iz € H.
Ta sé& chtng minh ii théa méan diéu kién (3.1).
That vay:
- Ta kiém tra diéu kién (3.1g): Vi moi z € H ta c6
i(z) =u(z) + M.Re(2)
<A+ B|z| + M|z| = A+ (B + M)|z|.

- Takiém tra diéu kién (3.1h): V&i moi & € 0H\{o} taco

limsup ii(z) = llmsup[u(z) + M.Re(z)] < —alé|.

z-¢
N Ap dgng B6 dé 3.5 va B6 dé 3.6 cho ham i ta ciing s&
dan t6i két qua @ < 0 trén H hay noi cach khac
u(z) < —M.Re(z) v6imoi z € H.
Cho M - 0" ta nhian dugc u = —oo trén H.

4. Két luan

Bai bao nghién ctru 4p dung nguyén 1y cuc dai phién
ban cua Phragmén va Lindelof trén cac mién hinh quat
khong bi chin trong mit phang phirc, véi cac két qua chinh
1a Binh 1y 3.3 va Dinh ly 3.4. Day la nhing két qua co
¥ nghia vé mat khoa hoc khi da giam nhe duoc yéu cau vé
d6 tang ctia ham diéu hoa dudi trén qua trinh tién vé diém
vO cuc.
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