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oy

Mo dau

0.1. Muc dich va ly do chon luan van

Mot s6 udc luong lien quan dén dao ham f — f’ cia mot ham phan
hinh déng vai tro quan trong trong viéc xay dung va ting dung cua ly
thuyét Nevanlinna co dién. Muc dich cia nghién citu nay 13 mé rong ly
thuyét Nevanlinna co dien t6i 1§ thuyét Nevanlinna déi véi toan ti sai
phan f—= A f = f(z+¢) = f(2).

Nam 2006, R. G. Halburd va R. J. Korhonen da nghién citu 1y thuyét
Nevanlinna ddi véi toan ti sai phan. Vé sau, huéng nghién citu nay
da thu hat duge nhiéu nha toan hoc trong va ngoai nude. V6i mong
mudn tiép can huéng nghién citu nay toi da chon luan van: "Ly thuyét
Nevanlinna d6i véi toan ti sai phan". Muc dich chinh ctia luan van
Ja tim hiéu va trinh bay lai mot cach chi tiét bai bao "Nevanlinna theory
for the difference operator" cua R. G. Halburd va R. J. Korhonen da
dang trén "Annales Academie Sientiarum Fennice, Methematica, S6 31
nam 2006".

0.2. NOi dung nghién citu

Luan vin nghién ctu sy mé rong Ly thuyét Nevanlinna co dién téi 1y
thuyét Nevanlinna doi v6i toan tit sai phan f+— A.f = f(z+¢) — f(2).

0.3. Phuong phap nghién cttu

Phuong phap nghién cttu co ban: Doc bai bao ctia tac gia theo huéng
nghién ctu, tit d6 tim ra nhitng ¥ tuéng mdéi dé nghién ctu. Luan van
gidi quyét cac van dé trong tam:

Chuong 1. Ly thuyét Nevanlinna co dién

Chuong nay tap trung trinh bay vé nhiing kién thiic co s6 cta Ly

thuyét Nevanlinna co dién: Cong thiic Poisson — Jensen, cac ham Nevan-

So hoa bdi trung tam hoc lieu http://www.Irc-tnu.edu.vn/



3

linna, cac dinh 1y co ban, Quan hé s6 khuyét, dinh 1y Picard va dinh 1y
5 diéem Nevanlinna.
Chuong 2. Ly thuyét Nevanlinna déi véi toan ti sai phan
Trong chuong nay, chung toi trinh bay mot s6 két qua md rong Ly
thuyét Nevanlinna cd dién t6i Iy thuyét Nevanlinna cho toan ti sai
phan. Mot trong nhitng két quéa chinh 13 mo hinh héa dinh 1y co ban
thi hai ctia 1y thuyét Nevanlinna. Hé qud ciia dinh 1y bao gom céc
mo6 hinh héa ctia quan hé sé khuyét, dinh 1y Picard, dinh 1y nam diém
Nevanlinna. Nghién cttu tng dung cho phuong trinh sai phan va dwa ra
mot s6 vi du minh hoa cho két qui da trinh bay.

Trong qua trinh hoc tap va thyc hién luan van, téi da nhan dugce su
day bdo tan tinh ciia cac thay co gido 6 truong Dai Hoc Su Pham - Dai
Hoc Thai Nguyén, Dai Hoc Su Pham Ha Noi, Vién Toan Hoc. Dac biét
13 sy chi bao va huéng dan tan tinh cia PGS. TSKH. Tran Van Tan.
To6i xin bay t6 long biét on sau sic t6i Thay, co gido da gitp do toi trong
suot thoi gian qua. Xin cam on gia dinh va cac ban beé dong nghiép da
giup do va dong vién t6i hoan thanh ban luan van nay.

Thai Nguyén, ngay 07 thang 7 nam 2013

Tac gia

Vit S§ Minh
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Chuong 1
Ly thuyét Nevanlinna c6 dién

Trong chuong nay ching toi trinh bay mot so kién thitc co s ctia Ly

thuyét Nevanlinna co dién.
1.1. Cong thic Poisson -Jensen

Diém z = a dugc goi 1a diém bdt thuong co lap cia ham f(z) néu
ham f(z) 1a ham chinh hinh trong mot lan can nao doé cta a, tri ra tai
chinh diém d6.

Diém bat thuong co lap z = a ctia ham f(z) dugc goi la cuc diém cta
ham f(z) néu lim f (2) = oo

zZ—a ) / /
Diem z = a dugce goi 1a cuc diém cap m > 0 cia ham f(z) néu trong

1
W.h (z) trong d6 h(z) 1a ham chinh
z—a

hinh trong lan can cta a va h(a) # 0

lan can cia a, ham f(z) =

Ham f(z) duge goi 1a ham phdan hinh trong mién D néu no la ham
chinh hinh trong D, trit ra tai mot s6 bat thuong 1a cuc diém.

Dinh 1y 1.1.1. (Cong thic Poisson -Jensen) Cho f(z) la ham phan
hinh trong hinh tron {|z| < R};0 < R < +oo va f(z) # 0. Gia su
a, (p=1,2,...., M) la cdc khong diém, moi khong diém dugc ké mot so
lan bang boi ctia né, b, (v = 1,2, ..., N) la cac cic diém ctia f trong hinh
tron do, moi cuc diém duoc ké mot sb lan bang boi clia né. Khi dé néu
z=71.e? (0<r<R),f(2)#0,f(z)# oo thi:

2

R2—T‘2

1 .
log £ (2)] = o / log ‘f (Rew)‘ R? — 2Rrcos (¢ — 0) + r2d9
0

, (L.1)

+ Z log Z log ‘ RQZ—_abz)

Cong thiic (1.1) chi ra rang néu biét gia tri cla modun f(z) trén

2__
R a2

bién, cac cyc diém va khong diém ctia f(z2) trong |z| < R thi ta c6 thé
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tim dugc giad tri cia modun f(z) bén trong dia |z| < R.

Truong hop didc biét tai z = 0 cong thic (1.1) ¢6 dang:

2

log |f (0)| = 21 /log‘f(Rew ‘d¢9+21 Zl , (1.2)

0

v6i gia thiét f(0) #£ 0; f(0) # 0.
1.2. Cac ham Nevanlinna

Ta dinh nghia:
log™ (x) = Max {log x; 0} .
Cho f la ham phan hinh trén dia D (r) = {z € C : |z| < r}, v6i 0 <
r < co. Ta ki hieu n(r, f) 1a s6 cuc diém ctia f trong dia déng D(r).
Ham dém tai cuc diém cta f, ky hieu N(r, f) va duge xac dinh nhu

Sau

N (r, f) :/n(t’f);n(o’f)dt—%n(O,f)logr,
0

trong do n (0, f) = }tinéinfn (t, f).
%
Ham zdp xi cia ham f duge ki hieu m(r, f) va dugce xac dinh bai:

m(r, f) = 217T/10g+{f(7“e ){dﬁ.

0

Ham ddc trung Nevanlinna ctia f, ky higu 1a T'(r, f) va duge xac dinh
bai
T(r,f)=m(r,f)+N(r[).

V6i moi a € C, ky hiéu n(r; ) 1a 86 cdc a— diém cia f ké ca boi

1
_ f—a
trong dia dong D(r).

Ham dém tai cdc a— diém cta f, ky hieu 1a N (r; ), dugce xéc

—a
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dinh bdi
1 1
T n(t7 ) o n(07 )
1 f —a f —a 1
N = dt 0,— ) logr.
= [ t b (0.2 ogs
0
£ 4 . -2 L N - LIPN 1
Ham zap xi tai cic a— diém cta ham f, duge ky hieu m(r, 7 ),
—a

dude xac dinh béi
27

1 1 1
i =) = 55 | 18 e =

0

Ham ddc trung Nevanlinna tai cac a— diém ciia ham f, dugc ky hiéu

1
T(r, m), duge xac dinh béi:
1 1 1
T = N :
(lr.7f_a/) m(,r?f_a)_{— (T7f—CL)
1
V6i > 0 thi logz = log™x — log™ (—) , Suy ra
x
27 27 27
1 log ’f (rew) ’ db = i/logJr ’f (rew) | a’@—i/logfr Lt db
27 27 27 |f (re??)| '
0 0 0
Cong thiic (1.2) ¢6 dang
1 27 N
if r
g £ (0) = 5= [ g™ |f (xe )as+3 0w
0 U=
2 M

So hoa béi trung tam hoc lieu http://www.lrc-tnu.edu.vn/



Hay

1
T ( ;) — T r, f) — log|f (0)] (13

Mot so tinh chat cia cac ham Nevanlinna

L. m(h zn: fk) < i m(h fk:) + 10gn7
k=1 k=1

2. m(r, T] fi) < f m (r, fr);

k=1 k=1
3. N(r S fi) < 30 N fi):
k=1 k=1
4. N(r, IT fr) < D2 N (v, fr);
k=1 k=1
5. T(r, i fr) < i T(r, fr) + logn;
k=1 k=1

6. T(Tv kﬁ fk) < ]{;i T(Tv fk)
=1 =1
Trong truong hgp dac biét véi n = 2, fi(z) = f(2), fo(z) = —a (a la
hing s6) ta co
T(T7f_a) < T(Taf)_i_T(T?a)—i_lnga
suy ra
T(r,f—a) <T(r,f)+log" |a| +log2.
Vay
T(r,f) =T (r,f—a)>— (log" |a| +log2) . (1.4)
Véi f1(z) = f(z) —a, fo(2) = a taco
T, f)=T((r,f—a+a)<T(r,f—a)+T(r,a)

Suy ra
T(r,f)<T(r,f—a)+log" |a| +log2.
Vay
T(r,f)=T (r,f—a)<log" |a| +log?2. (1.5)
Tu (1.4) va (1.5) ta dugc
T (r, f) =T (r, f —a)| <log" |a|] + log2,Va € C. (1.6)
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1.3. Cac dinh 1y co ban
Dinh 1y 1.3.1. (Dinh 1y co ban thi& nhat) Cho f la ham phan hinh
khéc hang trén dia déng D(r) = {z € C : |z| < r}. Khi d6 ta cé:

1
f—a
trong dé |e (r,a)| < log™ |a| + log 2.

I(r, ) =T(r, f) —log|f (0) —al+¢(r,a), (1.7)

Hay
1
T(r——) =Tt p+00). (18
f—a
trong do O(1) la dai lugng bi chan.

Chiing minh. Theo (1.3) ta c6

T(r,f,ia> =T (r,f—a)—log|f(0)—al.
Theo (1.6) ta c6
T(r,f—a):T(r,f)+5(r,a),

trong d6 |e (r,a)| < log™ |a| + log 2. Do d6

T<7“, ! ):T(r,f)—10g\f(0)—a|+8(7“,a).

f—a
Suy ra
1
T(r,f_a) =T(r,f)+0(1).
Dinh 1y dugc chiing minh. ]

Dinh ly 1.3.2. (Bat dang thiic co ban) Cho f la ham phan hinh
khéc hing trén dia déng D(r). Gia sit a1, as, ...,a, 1a cdc s6 phitc phan
biet, d > 0 va |a, — a,| > §;1 < p < v < q. Khi do6

m(r,f)+Zm<r,f_1aj) 2T (r, f) =Ny (r, f)+S(r, f), (1.9)
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