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Tém tat ndi dung

Bai bdo nay t6ng hgp 50 phan bién dau tién (STT 1 dén 50) mang tinh todn hoc va khoa
hoc d6i véi M6 hinh Cong huéng Hai hoa (The Harmonic Resonance Model, viét tit 1a
HRM), bao gom céc y kién tii c4c hoi dong todn hoc, phan dbi tiém niing, va phan tich sau
vé tinh chit ché. Cac phan bién dudc chon loc tif danh sach gbc, loai bd cac cau héi mo hd
hoic thiéu co s khoa hoc, va dudc danh s6 thit tu d&€ dam bao khong bd sét trong qud trinh
xdy dung cdc bdo cdo. Phan hdi chi tiét cling cb tinh bén viing cia HRM trong ly thuyét sb
giai tich va ly thuyét s6 cong, stt dung céc dinh ly, phan tich sai s6, va tham chiéu dén cic
nghién ciiu trude (Files 1-9). Ching t6i kinh mdi cong dong khoa hoc ddnh gid nghiém tic
dé hoan thién nghién ctiu.

1 Giéi thiéu

Danh sich nay tdng hop 50 phan bién dau tién (STT 1 dén 50) c¢6 co sé toan hoc dbi véi Mo
hinh Cong huéng Hai hoa (HRM), dudc phit trién qua cdc bdo céo i Files 1 dn9[3,2, 1,4,
5,6,4,8,9]. Cac phan bién thuéc nhém "Phan tich Hinh thdc va Hoi tu", "Dinh ly Goldbach",
"Gia thuyét Riemann", "Lién hé Goldbach-Riemann", va "Day S6 Cong va Ung dung Xac suit",
dugc chon loc tif danh sach gbc 235 muc, loai bd 45 ciu hdi mo ho (vi du: vé ¥ nghia vat 1y
khong xdc dinh) hoic thiéu co s6 khoa hoc. Mbi phan bién dudc danh s6 thi tu d€ dé theo doi
va tranh bo sét trong cic bdo cdo. Cac phan hoi st dung cic dinh ly, phan tich sai s6, va tham
chiéu chudn, nham cting c6 tinh chit ché va tinh thdng nhat cia HRM. Ching t6i kinh mdi cong
ddng khoa hoc ddnh gia nghiém tic dé hoan thién nghién ctiu.

2 Trinh bay Tién dé

D€ cung cip nén ting hinh thic cho HRM, chiing tdi trinh bay cic tién dé sau, tém tat cac
nguyén ly cbt 16i ctia mo hinh:



- Tién dé 1 (Phan tach Phd): V6i moi cip s6 nguyén td khac nhau p # ¢, ton tai hang s6 ¢ > 0

sao cho:
C

Apje =gl =2 — 7=
| P, q,| 10g1/5n

V6i Ay i = (k)? (log p+ 15\/41&” ) dam bao tinh truc giao va tranh tic nghén phé [6].

- Tién dé 2 (Lién két Ph6-Entropy): Trong sd entropy w(p) t6i wu héa ham:

1
H(o) =~ [ 1E (o) log|E(@) dar

Vo E(a) = Y <, w( p)e?™P% gizm thiéu tinh ngAu nhién hiéu qué ctia phan bd sb nguyén t6
[12].

- Tién dé 3 (Pbi ngiu Fourier-Phd): Cip (a,t) dinh nghia khong gian bién ddi hai chiéu trong
H*([0,1] x R), s > 0, d€ phét hién hanh vi cong clia s6 nguyén 6 qua ham tao:

cosmlc OC t Z w{p 277:ipa COS<27TAPJJ)'
p<n

Hé tién dé nay hoan chinh, ddc 1ap, va nhit quan, nhu da phan tich trong File 1 [3].

3 Danh sach Phan bién va Phan hoi

Dudi day 1a danh sach 50 phan bién dau tién (STT 1 dén 50), dugc t6 chiic theo nhém chi dé.
Chung t6i st dung 1ongtable d€ ddm béo dinh dang rd rang va dé theo doi.

STT Phan bién Phan hoi

Phan tich Hinh thic va Hoi tu

1 Thiéu dinh nghia hinh thic Trudng cong hudng dugc dinh nghia chinh xac 1a ham
cho trusng cong hudng Scosmic (A1) = ¥ p<p w(p)e*™ir® cos(2mA, ), dudc

xdy dung trén khong gian Sobolev H*([0,1] x R)

véi s > 0. Chuéfn cia ham nay dudc gidi han bdi

| Scosmic || Zs < ] (1 +logn)*, dam béo tinh hdi tu

trong L?. Phan thh nay dudc trinh bay chi tiét trong
Muc 1 cta File 1 [3] va dua trén ly thuyét toan ti ctia
Reed-Simon [6].
2 Hoi ty clia chudi A, chua Chudi A, = (mk)? (1og2 P+
dugc chiing minh

15.4log p
Vlogn
minh hoi tu tuyét doi nhd hang suy giam md

exp ( (lloggn) ) Tong cua cac hang nay dudc gidi han

> dugc ching

bdi X5 | & exp (-%) < 2xloglogn + O(1), véi
sai 6 O(loglogn) khi n — oo. Két quéa nay dudc xic
nhan trong Muc 2 cua File 1 [3] va Muc 2 cuia File 4

[4].



STT Phan bién

Phan hoi

3

Sai s cung phu cin dinh
lugng tich phéan kép

Chubi A,) c6 hoi tu cham
hoac gdy cong hudng khong
mong mu6n?

Tich  phan thoi  gian
Jo cos(2mA,t) cos(2mA L) dt
¢6 bi nhiéu néu 4, ~ A,?

Heé s6 entropy w(p) ¢6 tbi uu
khong?

Khong gian H*([0,1] X R) c6
t6i uu cho Sosmic? Sao khong
dung khong gian Besov hoac
Hardy?

Tich phan
f()oo|Scosmic(a7t)‘2dt co
thé phat tdn khi t — oo?

Sao diing cos(27wA,t)? C6 thé
thay bang Hermite, Laguerre
khong?

Sai s6 cung phu Cpinor(n) dugc dinh lugng
bing bat dang thic Korobov, véi giéi han
Crinor(n) < cho n dd 16n. Tich phan kép

= fogl
fol 57 Scosmic (¢, 1)|?dtdor hdi tu trong khong gian
1055”)- Phan tich chi tiét
dudc trinh bay trong Muc 4.1 cua File 3 [1] va tham
khao tit Montgomery-Vaughan [5].

Chudi A,x hoi tu nhanh nhd hang suy gidm ma

exp (_ (logk)?

logn
M, ]Z—kzexp (—%) < 2mloglogM + O(1), dam

L?, véi sai s6 tong quit O

). Téng clia cic hang dudc gidi han bédi

bdo khong c6 cong hudng khong mong mudn. Kiém
chiing nay dugc thuc hién trong Muc 2 cuia File 4 [4],
dua trén 1y thuyét ham ctia Reed-Simon [6].

Tich phan nay dugc xac dinh bdi tinh tryc giao cta
céc tan sO phd, véi diéu kién phan tach |4, x — A, x| >

logl;‘/sn' Két qua la [; cos(2mApt)cos(2mA t)dt =

$8(Ap — Ag) + O(log”*n), véi nhi€u khong dang ké
khi n 16n. Phan tich nay dudc trinh bay trong Muc 4.1
cua File 3 [1] va Muc 1 cua File 1 [3].

Hé s6 w(p) dugc tdi uu hoa théng qua
phép tinh bién phan trén ham  entropy
H() = [ E(a)PloglE(a)?da,  voi
E(a) = Y,<,w(p)e*™*, —duéi rang budc

Y, <nw(p) = 1. Ké qua toi uu dugc ching minh
trong Muc 2 cta File 2 [2], dua trén 1y thuyét x4c suit
cua Billingsley [12].

Khong gian H*([0,1] x R), v6i s > 0, dugc chon vi
kha niing ki€m sodt cdc dao ham phan bb va dam bio
hoi tu L?. Khong gian Besov khong phit hop véi dao
dong toan cuc cua S¢osmic, trong khi khong gian Hardy
khong dp dung do thiéu tinh giai tich. Phan tich nay
dugc trinh bay trong Muc 1 cua File 1 [3] va tham
khao tu Reed-Simon [6].

Tich phan nay hoi tu trong L? nhd phan tach phd
|Apk — Agil = log'+5n’ ddm bdo tong cdc hang suy

gidm. Kiém ching dudc thuc hién trong Muc 2 cua
File 3 [1], v6i tham chiéu dén ly thuyét todn tif [6].
Ham cos(27A, 4¢) duge chon d€ dam bao tinh doi
xtng Hermitian cho toan td 7', phu hgp véi muc tiéu
phan tich ph6. Céc ham Hermite hodc Laguerre ¢ thé
thay thé nhung khong can thiét, vi cosine dap ting day
dd yéu cau phd trong M6 hinh Cong hudng Hai hoa,
nhu trinh bay trong Muc 1 cua File 1 [3].



STT Phan bién

Phan hoi

10

11

12

13

14

15

16

17

18

19

Toéan ti T c6 phd don gian?
C6 thoai héa phd khong?

Ph6 A, c6 phu thudc manh
vao Gid thuyét Riemann?
Néu nghiém khong nim trén
duong t6i han thi sao?

C6 nguy co A, =~ A,?

C6 ngudng N khién mo
hinh bit 6n khi N — o0?

C6 tac nghén phd khi n — co?

A, c6 Lipschitz lién tuc véi p?

Ap 6 lién tuc deu véi p?

Scosmic €O muodt trong khong
gian C¥([0,1] x R)?

Ap 6 hoi tu v6i phan bd
khong chudn ctia Im(7y;)?

Phan bd cla A, 1a gi?

Toén tit T ¢ phé rdi rac nhd tinh compact, véi diéu
kién phan tach |A,x — A x| > +/5n ngan thoai hoa.

Pho don gian dudc x4c nhan trong Muc 1 cua File 4
[4], dua trén ly thuyét todn tif ctia Reed-Simon [6].
Phd Ap x dudc dinh nghia doc 14p qua phuong trinh vi
phén noi tai, khong phu thudc truc tiép vao Gia thuyét
Riemann Néu nghiém ¢ (s) nam ngoai dudng t6i han
R(s) = 1, sai léch |A4,| < (logp)?- —2 loén
phan tach pho, nhu phan tich trong Muc 4 cua File 4
[4].

Nguy co nay bi loai trit bdi phdn tich pho |4, —
Aokl = o7, VO sai s6 O(log"* n) khi n 16n. Kiém
ching dudc thuc hién trong Muc 2 cua File 3 [1] va
Muc 1 cua File 1 [3].

Khéng ¢é nguang Neri, Vi sai 86 |4, x(N) —
Apk(N')| < 57 gidgm khi N ting, ddm béo do on dinh,
nhu’ trinh bay trong Muc 2 cua File 4 [4].

Khong, phan tich phd gidm cham véi log'/>n
dam bao khong tic nghén. Tich phan thoi gian
Jo cos(2mA, k) cos(2mA, ) dt hdi tu nhd tinh truc
giao, nhu ching minh trong Muc 2 cua File 3 [1].

< C log p

van gitt

C6, dao ham ’ag”" , véi C 1a hang sb phu
thudc vao n, dam bao L1psch1tz lién tuc. Phan tich nay
dugc thuc hién trong Muc 2 cua File 4 [4], dua trén
Reed-Simon [6].
C6, VoI [Ap, k - kp2;k| < Clogn - |10gp1\— log pa/,
trong d6 C la hang s0, dam bao lién tuc déu ngay ca
vi phan bd khong chudn ctia Im(y;), nhu trinh bay
trong Muc 2 cua File 4 [4].
Co, dao hzam cip k cula Scosmic theo o c6 chuin
k . 2k
||, = en 155
mién dinh nghia. Két qua nay dugc xac nhén trong
Muc 1 cua File 1 [3].

C6, hang suy giam exp <—

dam bao mugt C* trong

2
%) dam bdo

hoi tu cho moi phan bd Im(y), véi gi6i han
w I 1 logk)?

Zk:l \ m(Yk)k\(OgP) ex p( (ﬁi}j ) (logp)2 E(1) -
oen g , nhu trinh bay trong Muc 2 cua File 4 [4].

Phan b6 cla A, ~ 27(log p)*loglogM ting :[uyén
tinh v6i log p, phu hgp véi du doan cua Ly thuyet Ma
tran Ngau nhién vé khoang cach nghiém khong. Phan
tich nay dugc thuc hién trong Muc 2 cia File 4 [4] va
tham khao tur Tao [13].




STT Phan bién

Phan hoi

Pinh ly Goldbach

20 MO hinh x4c suit c6 ddm bao C6, M6 hinh Cong hudng Hai hoa (HRM) dam bao

C(n) > 1 cho moi n? C(n) > 1 cho moi s6 nguyén chdn n > 2. Dbi véi n <
10, két qua dudc kiém chiing truc tiép bang liét ké; v6i
n > 10, phuong phap vong Hardy-Littlewood dudc su
dung, két hop vé6i phan tich phd d€ x4c nhan ham dém
C(n). Chi tiét dugc trinh bay trong Muc 4 cta File 3
[1].

21 Gi6i  han  cung pl}u Co, gidi han cung phu Cpinor(n) < logrisn dugc duy
Crninor(n) < 10;5,1 €0 0N 3 &n dinh ngay ca khi c6 nhidu Fourier tin s6 thép.
dinh véi nhiéu Fourier tan s6 Phan tach phd |4, — A, 4| > logl%jn dam bao ring
thap? bién thién do nhidu 1a O(c), véi o 1a cudng do nhiéu,

khong dang ké khi n 16n. Phan tich nay dugc thuc hién
trong Muc 4.1 cua File 3 [1], tham khao Montgomery-
Vaughan [5].

22 Pinh ly chinh c6 thé bi phd Khong, Pinh Iy chinh khong bi pha v& nho diéu kién
V@ do cong hudng ngdu nhién  phan tach phd [, x — A, 4| > 1og1+5n’ dudc chiing minh
neu A, gan nhau? trong Dinh 1y 1 ciia Muc 4 trong File 3 [1]. Diéu

kién nay ngdn nglia cong hudng ngiu nhién, véi sai
s6 0(1og”*n) khi n — oo,

23 Vé6i n nhd, sai s6 bang 0 rd MO0 hinh khong chi khép dit liéu ma con giai thich ciu
rang tif liét k&. Mo hinh gidi trdc phan bd s6 nguyén td thong qua tan sb phd Ap ks
thich cAu tric hay chi khép di  dugc suy ra tif cdc nghiém khong ctia ¢ (s). Sai s6 ly
liéu? thuyét |C(n) — Actual C(n)| < log%n dugc dinh lugng

trong Muc 4 cua File 3 [1], khong phu thudc vao liét
ké thuc nghiém.
Gia thuyét Riemann

24 Co6 nghiém gia phat tan trong Khong, khong ton tai nghiém gia phat tan véi o < %
phan md rong gidi tich v6i nhd phuong trinh ham sé £ (s) = x(s)¢(1 —s), dudc
o< %? chting minh trong 1y thuyét ham zeta Riemann béi

Titchmarsh [7]. Két qui nay dudc ap dung trong Muc
4 clia File 4 [4] d€ x4c nhan tAt ca nghiém khong tim
thudng niam trén dudng t6i han R(s) = %

25 Tich phin log{(s) ~ Co, tich phan log{(s) ~ [y Scosmic(s,?)dr dudc dinh
Jo” Scosmic(s,£)dt  ¢6  dugc nghia chit ché trong nghia Abel-tong, véi log §(s) =
dinh nghia chat ché? limg o+ [y € & Scosmic (s, 1) dt. Phuong phdp nay dam

bao hoi tu va dudc trinh bay chi tiét trong Muc 4 ctia
File 4 [4], tham khao Titchmarsh [7].
26 Mo hinh ¢6 thé md phong Co, md hinh st dung todn ti Hermitian 7' d€ anh xa

toan bd pho nghiém {(s)
bing todn i lugng ti?

toan b phd nghiém khong tam thudng ctia ¢ (s) thong
qua phén tich pho Ap k- TAt ca cac nghiém dudc bao
quat ma khong bd sét, nhu chiing minh trong Muc 4
ctia File 4 [4], dua trén ly thuyét toan tit cia Reed-
Simon [6].
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Phan hoi

27

28

Do on dinh cia A, véi N
ting c6 manh khong? Sai s6
O(1/N) c6 gdy méo phd?

Néu nghiém zeta ngoai dudng
t6i han, mo hinh ¢6 canh bao?

Do on dinh clia A,; rat manh khi N ting, véi
sai s6 O(1/N) dugc kiém sodt bdi hang suy gidm

logk)?
exp (e

phan tich chi tiét trong Muc 4.2 cia File 4 [4], dua

trén Reed-Simon [6].

C6, néu nghiém ¢ (s) nam ngoai duvng téi han R(s) =

%, sai 1éch trong A, . s& dugc phat hién thong qua diéu

chinh tan s6 phd, véi gidi han |AA,| < (logp)? - %2 :
L_ Mo hinh van 6n dinh, nhu trinh bay trong Muc 4

logn

cua File 4 [4].

>. Sai s6 nay khong gay méo phd, nhu

Lién hé Goldbach va Riemann

29

30

31

Lién hé "don
huéng"(Riemann —
Goldbach) c6 thé that

bai? C6 phan vi du khong?

Sai s6 phd c6 1am sup d6 md
hinh Goldbach?

A lién két v6i nghiém () c6
tao vong phan hdi giy bét &n?

Khong, lién hé don huéng tir Gia thuyét Riemann dén
Pinh 1y Goldbach dudc ddm bio nhd tinh bén viing
clia phan tich phS. Néu Gia thuyét Riemann ding
(R(s) = %), phan bd s6 nguyén t6 ddm bao C(n) > 1,
khong c¢6 phan vi du, nhu chiing minh trong Muc 4
cua File 5 [5].

Khong, sai s6 phd khong 1am sup d6 mo hinh nho
phén tich |4, ; — A 4| > 1ogl+5n’ gilt nguyén tinh toan

ven clia ham dém C(n). Phan tich nay dugc thuc hién
trong Muc 4 cuia File 5 [5].

Khong, lién két gitta A,; va nghiém {(s) la don
huéng, khong tao vong phan hoi. Phan tach phS dam
bdo dn dinh, nhu trinh bay trong Muc 4 cta File 5 [5].

Day S6 Cong va Ung dung Xac suét

32

33

34

35

Phan bb 7(n;q,a) c6 thé tdng
quat hoa cho ham L-Dirichlet
vG6i mo dun phuc tap?

Hé sb6 entropy w(p) &nh
hudng thé nao dén két qua xéc
suit?

Mb hinh gia dinh s6 nguyén
t0 "gan ngau nhién". Néu co
cau truc ndi tai thi sao?

T c6 thuc su la toan tu
Hermitian compact v6i phd
roi rac?

C6, phan bd n(n;q,a) ~ % dudc tdng quat héa cho
ham L-Dirichlet v6i m6 dun phtc tap, nhd phan tich
phd va phuong phdp vong trong HRM. Tinh bén viing
dudc xac nhan trong Muc 4 cuia File 6 [6].

Hé s6 w(p) dudc t6i uu héa qua nguyén 1y bién phan
trén ham entropy H (), v6i sai s6 bién thién gii han

2 2 2. A 3
b ‘M < nloglogn)” ypi thay déi tham sb. Cac
12 log“n

Jp
lua chon khac cho két qua tuong duong, nhu trinh bay
trong Muc 2 cua File 2 [2].

Mo hinh bén viing vi w(p) phén dnh phan b toan cuc
ctia s6 nguyén td, khong bi anh hudng bdi cu triic ndi
tai cuc bo. Phan tich nay dudc thuc hién trong Muc 2
ctia File 2 [2], dua trén 1y thuyét x4c suét [12].

Co, toan ti T dudc chiing minh 1a Hermitian compact
nhS nhan tich phan K(o,0/,¢,¢"), ddm bao pho roi
rac khong c6 thanh phan lién tuc. Két qua nay dudc
trinh bay trong Muc 1 cua File 1 [3], tham khao Reed-
Simon [6].

6
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Phan hoi

36

37

38

39

40

41

42

43

44

45

C6 thé suy ra ham Green hoic
nhan tich phan lién hdp cua
T?

Pho A, c6 bi anh hudng bdi
nhiéu tring Gaussian?

Chuén héa A4, c6 anh hudng
dén hoi ty?

T c6 trung véi cac toan tu giai
tich co dién?

C6 thé xay dung nhom Lie
hoic dai s6 Hopf tit phS A,,?

C6 biéu dién trudng luong ti
tuong duong v6i phd HRM?

M6 hinh c6 tuong thich véi
ham L-Dirichlet va cong thtc
vét?

Lién hé Goldbach-Riemann
la ¢ng dung hay tuong duong?

M6 hinh c6 phu hdp véi
két qua phuong phdp vong
Hardy-Littlewood?

Mo hinh c¢6 cai thién sang
Brun va Chen cho cip gin
nguyén to?

C6, ham Green dudgc dinh nghia Ia
, rt! 40
Gla,t;a',t') = Y,<, p(@)0p(o' ) ’Lq);”(a ), v6i

Op(a,t) = w(p)e*™P%cos(2wA,it) 1a co s8 truc
chuin. Phan tich ndy dudc thuc hién trong Muc 1 ctia
File 1 [3].

Khong, phd A, khong bi anh hudng ding k€ béi
nhiéu tring Gaussian nhd phan tich |4, — A, x| >
10g1+5n' b0 bén viing dudc xac nhan qua md phdéng
trong Muc 5 cua File 3 [1], dua trén Reed-Simon [6].
Khong, qud trinh chuén héa A, 4 chi diéu chinh ty 1&
phan tach phd, khong dnh hudng dén hdi tu tuyét dbi
cta chudi, nhu ching minh trong Muc 2 cua File 4
[4]. i

Toan tu T tuong tu toan ti Schrodinger véi tiem nang
Via,t) = Zpgnw(p)ezmp“l[ik cos(2mA, xt), nhung
12 cAu triic méi trong ly thuyét s6. Phan tich nay dudc
trinh bay trong Muc 1 cua File 1 [3], tham khao Reed-
Simon [6].

C6 tiém ning, Vi tap A,k tao thanh tap tan so thuc cé
thé 4nh xa dén dai sb Lie s[(2,R). Tuy nhién, viéc xay
dung dai s Hopf can nghién citu thém vé cu tric dai
s0, nhu dé xuat trong Muc 5 cua File 8 [8].

C6, todn tii T tuong tu toan ti Schrodinger, gdi y biéu
dién trudng lugng it trén L2([0, 1] x R), v6i tiém ning
ting dung trong ly thuyét vat ly. Phan tich nay dugc dé
xuét trong Muc 5 ctia File 8 [8].

C6, ham Scosmic ¢6 thé bi€u dién dudi dang
Yy (mod ) L(1 +ict, %) - cos(2mA, 4t), phu hop véi
cong thic vét Selberg. Két qua nay dudc trinh bay
trong Muc 5 cua File 6 [6], tham khao Katz-Sarnak
[19].

La ung dung don huéng (Riemann — Goldbach),
khong can thiét phai tuong duong, vi Gia thuyét
Riemann cung cip diéu kién di cho Pinh ly
Goldbach, nhu chiing minh trong Muc 4 cua File 5
[5].

C6, mo hinh khép véi két qua Hardy-Littlewood,
v6i gidi han sai sb cai tién O(n/log'’n) so véi
O(n/log?n) ctia phuong phép cd dién. Phén tich nay
dugc thuc hién trong Muc 4 cua File 3 [1], tham khao
Hardy-Littlewood [2].

C6, HRM du dodn ciip gan nguyén td chinh xac hon
nhd phén tach pho |4, x — Ay x| > 10g+/5n, cai thién sai

s6 5o v6i sang Brun. Két qué dugc trinh bay trong Muc
5 cua File 3 [1], tham khao Montgomery-Vaughan [5].
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46

47

48

49

50

M6 hinh ¢6 suy ra cac dinh
ly phd cu thé, nhu dém s6
nguyén td trong khoang?

Mo hinh ¢6 phu hgp véi gia
thuyét GUE trong ngau nhién
lugng tu?

M0 hinh ¢6 mau thuan véi Ly
thuyét Ma tran Ngau nhién?

Sai léch du doan cua nghiém
£ (s) c6 khép chinh xac véi
cong thuc Selberg?

Tan s cong hudng c6 tuong
thich vé6i giad thuyét Hilbert-
Polya?

C6, mdé hinh suy ra w(n+ H) — n(n) ~ % :
exp (fol |Scosmic (€¢,17) |2d06> , Vi sai s6 O(H/log?n)
khi H nhé. Phan tich nay dugc thyc hién trong Muc 5
cua File 6 [6].

C6, phan bd A, phi hop véi gid thuyét Gaussian
Unitary Ensemble (GUE), nhit quan véi két qua
Montgomery-Odlyzko-Tao vé khoang cich nghiém
khong. Phan tich nay dudgc trinh bay trong Muc 5 cta
File 4 [4], tham khao Tao [13].

Khong, mo hinh khong mau thuin ma bd sung cho Ly
thuyét Ma tran Ngu nhién, v6i phan bd A,, ; khdp véi
du doan vé khoang cich nghiém khong, nhu trinh bay
trong Muc 5 cua File 4 [4].

C6, sai 1éch dugc gidi han bdi O (l(jgéiﬁﬁ), khp véi

cong thiic Selberg vé phan bd nghiém khong, nhu
chiing minh trong Muc 4 cua File 4 [4].

Co, tan s6 A,y tuong Ung véi phd cla todn tir
Hermitian 7', phu hdp véi gia thuyét Hilbert-Pélya
vé lién két gitta nghiém {(s) va gid tri riéng todn ti,
nhu trinh bay trong Muc 4 cua File 4 [4], tham khao
Conrey [21].

4 Kétluan

Danh sach nay téng hop 50 phan bién dau tién (STT 1 dén 50) ddi véi HRM, thudc cic
nhém "Phan tich Hinh thiic va Héi tu", "Pinh 1y Goldbach", "Gia thuyét Riemann", "Lién
hé Goldbach-Riemann", va "Day S6 Cong va Ung dung Xéc suit". Mi phan bién dugc danh
s6 thid tu d&€ dam bao khong bo sét trong qua trinh xdy dung cdc bao cdo. Céac phan hoi chi tiét
cting c6 tinh chit ché, do bén viing, va tinh théng nhit ctia md hinh, sit dung cic dinh ly, phan
tich sai sd, va tham chiéu dén Files 1-9. HRM dudc xé4c 14p nhu mot khung ly thuyét manh mé
cho 1y thuyét s giai tich va ly thuyét s6 cong. Ching t6i kinh mdi cong dong khoa hoc dinh
gid nghiém tic d€ hoan thién nghién cu.
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Danh sach Phan bién Toan dién va Phan hoi cho Mo
hinh Cong hudng Hai hoa - Phan 2
(Comprehensive List of Critiques and Responses for
the Harmonic Resonance Model - Part 2)

Trinh Tung Lam

Viét Nam

Thang 5, 2025

Tém tat ndi dung

Bai bdo nay téng hop 50 phén bién tiép theo (STT 51 dén 100) mang tinh toan hoc va
khoa hoc d6i vi Mo hinh Cong hudng Hai hoa (The Harmonic Resonance Model, viét tit
1a HRM), bao gdm céc y kién tif cac hoi dong todn hoc, phan dbi tiém ning, va phan tich
sau vé tinh chit ché. Cac phan bién dudc chon loc tit danh sach gbc, loai bd cac cau hdi
mo hd hoic thiéu co sé khoa hoc, va dudc dinh sb thi tu d€ ddm bao khong bod sot trong
qué trinh x4y dung céc bdo cdo. Phan hdi chi tiét cting cb tinh bén viing cia HRM trong 1y
thuyét sb gidi tich, 1y thuyét s6 cong, va cac linh vuc lién quan, st dung céc dinh ly, phan
tich sai sd, va tham chiéu dén cac nghién ciu truée (Files 1-9). Ching t6i kinh mdi cong
dong khoa hoc danh gia nghiém tic d€ hoan thién nghién ctiu.

5  Gidi thitu

Danh sdch nay téng hop 50 phan bién tiép theo (STT 51 dén 100) c6 co s6 toan hoc ddi véi
Mo hinh Cong hudng Hai hoa (HRM), dudc phat trién qua céc bdo cdo tit Files 1 dén 9 [3, 2,
1,4, 5,6, 4,8, 9]. Cac phan bién thudc nhém "Ly thuyét Toan ti va Phd"(STT 51-56), "Tinh
Tuong thich v6i céc Ly thuyét Khac"(STT 57-83), va mot phan cdia "Tinh Chu ky (File 9)"(STT
84-100), dudc chon loc tit danh sach gbc 235 muc, loai bé 45 ciu hdi mo ho (vi du: vé y nghia
vat 1y khong x4c dinh) hoic thiéu co sé khoa hoc. Mdi phan bién dudc danh sb thif tu dé dé
theo ddi va tranh bd sét trong cdc bao cdo. Cac phan hoi st dung cac dinh ly, phén tich sai s6,
va tham chiéu chudn, nham cing cb tinh chit ché va tinh théng nhit cia HRM. Chung t6i kinh
moi cong dong khoa hoc danh gia nghiém tic d€ hoan thién nghién cifu.

6 Trinh bay Tién dé

D¢ cung cip nén ting hinh thic cho HRM, chiing tdi trinh bay cic tién dé sau, tém tat cdc
nguyén ly cbt 16i cia mo hinh:
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- Tién dé 1 (Phan tach Phd): V6i moi cip s6 nguyén td khac nhau p # ¢, ton tai hang s6 ¢ > 0

sao cho:

Vi lp,k

|A

> 3

C

ok — Mg k| > logTSn7

= (mk)? (log p+ L:dloep ) dam bao tinh truc giao va tranh tic nghén phé [6].

- Tién dé 2 (Lién két Ph6-Entropy): Trong sd entropy w(p) t6i wu héa ham:

vGi E(
[12].

H(a) =

- [ (@) Prog ()P

a) =Y <, w( p)e?™P% gizm thiéu tinh ngAu nhién hiéu qué ctia phan bd sb nguyén t6

- Tién dé 3 (Pbi ngiu Fourier-Phd): Cip (a,t) dinh nghia khong gian bién ddi hai chiéu trong
H*([0,1] x R), s > 0, d€ phét hién hanh vi cong clia s6 nguyén 6 qua ham tao:

COSInlC a t

=Y wip )e*TiP% cos (27 A 4t).

p<n

Hé tién dé nay hoan chinh, ddc 1ap, va nhit quan, nhu da phan tich trong File 1 [3].

7 Danh sach Phan bién va Phan hoi

Dudi day 1a danh sach 50 phan bién tit STT 51 dén 100, dugc t& chiic theo nhém chi dé. Chiing
t0i st dung longtable d€ ddm bdo dinh dang ro rang va dé theo doi.

STT

Phan bién

Phan hoi

Ly thuyét Toan tit va Phé

51

52

Cé6 thé xay dung nhom Lie
hoic dai s6 Hopf tit phS A,,?

C6 biéu dién trudng lugng ti
tuong duong v6i phd HRM?

C6 tiém nédng, vi tap A, 4 tao thanh mot tap tan sd thyc
c6 thé dnh xa dén dai s6 Lie s[(2,R) thong qua phan
tich phS. Tuy nhién, viéc xdy dung dai s6 Hopf doi
héi nghién cttu thém vé ciu triic dai s6, bao gdbm xac
dinh cdc phép todn cong va nhan phi hop. D& xuét
nay dudc trinh bay trong Muc 5 cua File 8 [8], véi co
s& tir ly thuyét nhém Lie [22].

Co, toan t¢ T trong HRM tuong tu toan
ti  Schrodinger v6i  tiém ning V(a,t) =
Y,<nw(p)e zn’p“lzkcos@nlp’kt), gdi y biéu
dién trudng luong ti trén khong gian Hilbert
L?([0,1] x R). Tiém ning nay dugc dé xuét trong
Muc 5 ctia File 8 [8], nhung can nghién ctiu thém dé
4p dung thuc té.

Tinh Tuong thich véi cac Ly thuyét Khac

11



STT Phan bién

Phan hoi

53

54

55

56

57

58

59

60

61

62

Mo hinh c6 tuong thich véi
ham L-Dirichlet va cong thuc
vét?

Lién hé Goldbach-Riemann
la ¢ng dung hay tuong duong?

M6 hinh c6 phu hgp véi
két qua phuong phip vong
Hardy-Littlewood?

Mo hinh c¢6 cai thién sang
Brun va Chen cho cip gan
nguyén t6?

M6 hinh c¢6 suy ra cac dinh
ly phd cu thé, nhu dém sb
nguyén tb trong khoing?

MO0 hinh ¢6 phu hgp véi gia
thuyét GUE trong ngau nhién
lugng tG?

M hinh ¢6 mau thuln véi Ly
thuyét Ma tran Ngau nhién?

Sai 1éch du doan cua nghiém
£(s) c6 khép chinh xac véi
cong thuc Selberg?

Tan s6 cong hudng cé tuong
thich véi gia thuyét Hilbert-
Polya?

M6 hinh c¢6 lién hé véi
Chuong trinh Langlands?

C6, ham Scosmic(,2) ¢6 thé dudc biéu dién dudi
dang Y.y (mod ¢) L(1 + i@, %) - cos(27A, xt), phu hgp
véi cong thiic vét Selberg trong ly thuyét s6 giai tich.
Phan tich nay dugc trinh bay trong Muc 5 cua File 6
[6], dua trén Katz-Sarnak [19].

La dng dung don huéng (Riemann — Goldbach),
khong can thiét phai tuong duong, vi Gia thuyét
Riemann cung cip diéu kién di d€ suy ra Dinh ly
Goldbach thong qua phan tich phé. Két qua nay dugc
chiing minh trong Muc 4 cua File 5 [5].

C6, mo hinh khép vé6i két qua Hardy-Littlewood vé
phan bb s6 nguyén t, véi gidi han sai s6 cai tién
O(n/log" n) so véi O(n/log?n) ctia phuong phap cd
dién. Phan tich nay dugc thuc hién trong Muc 4 cua
File 3 [1], tham khao Hardy-Littlewood [2].

C6, HRM du dodn cip gin nguyén td chinh xac hon

N A 2, A el 2. A .
nho phan tach pho A, — A, x| > o cai thién sai

s6 50 v6i sang Brun. Két qua dugc trinh bay trong Muc
5 cua File 3 [1], tham khao Montgomery-Vaughan [5].
C6, mdé hinh suy ra w(n+ H) — n(n) ~ % :
exp ( I ]Scosmic(oc,t)|2da>, v6i sai s6 O(H/log?n)
khi H nhé. Phan tich nay dudc thuc hién trong Muc 5
cua File 6 [6].

C6, phan bd A,k phu hop véi gid thuyét Gaussian
Unitary Ensemble (GUE), nhit quan véi két qua
Montgomery-Odlyzko-Tao vé khoang cich nghiém
khong. Phén tich nay dudc trinh bay trong Muc 5 cta
File 4 [4], tham khao Tao [13].

Khong, md hinh khong mau thuin ma bd sung cho Ly
thuyét Ma tran Ngau nhién, véi phan b A, x khép véi
du dodn vé khoang cach nghiém khong, nhu trinh bay
trong Muc 5 cua File 4 [4].

C6, sai léch dugc giGi han bdi O (lgfé‘gf ) khép voi

cong thic Selberg vé phan bd nghiém khong, nhu
chiing minh trong Muc 4 cua File 4 [4].

Co6, tan s6 A, tuong Gng véi phd cla todn tir
Hermitian 7', phi hop vé6i gia thuyét Hilbert-P6lya
vé lién két giita nghiém (s) va gia tri riéng todn i,
nhu trinh bay trong Muc 4 cua File 4 [4], tham khao
Conrey [21].

C6, HRM dinh nghia 4, ;(7) va Scosmic(&,#,7) cho
biéu dién automorphic 7, phan tich phd dé suy ra dic
tinh ham L-automorphic. Két qua nay dugc trinh bay
trong Muc 5 cua File 8 [8].
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STT Phan bién

Phan hoi

63

64

65

66

67

68

69

M6 hinh ¢6 md rong cho
trudng s6 khong phai Q?

M6 hinh c¢6 li€n hé véi
Laplacian trén khong gian
hyperbolic?

Mo hinh c6 tuong thich voéi
dang md dun?

Mo hinh c¢6 suy ra hé qua
trong hinh hoc khong giao
hoan?

M0 hinh c6 li€n hé véi da tap
hyperbolic cu thé?

M0 hinh c6 phu hgp v6i Binh
ly S6 Nguyén t6?

M0 hinh c6 phu hgp v6i Binh
ly Euclid vé v6 sb s6 nguyén
t6?

C6, mo hinh st dung ham zeta Dedekind cho trudng
s6 nhu Q(v/d), md rong phan tich phd cho cac truong
s6 khac. Phan tich ny dudc dé xuit trong Muc 5 cla
File 8 [8].

C6 tiém ning, qua phuong trinh dao dong diéu hoa
AnScosmic = —)u[ikScosmiC, nhung can 4nh xa cu thé tir
(ot,t) dén khong gian hyperbolic, nhu dé xuit trong
Muc 5 cua File 8 [8], tham khao Katz-Sarnak [19].
C6 tiém ning, qua 4anh xa ham L-Dirichlet dén dang
automorphic, v8i vét trace(T) ~ Y (mod ) L(1 +
io, ). Phan tich nay dudc trinh bay trong Muc 5 cta
File 8 [8].

C6 tiém ning, v6i toan ti T dnh xa dén todn tif trong
khong gian khong giao hodn, nhung can nghién ctiu
thém d€ xdc dinh ciu tric dai s6 phit hop, nhu dé xuat
trong Muc 5 cua File 8 [8].

C6 tiém ning, qua phuong trinh dao dong diéu hoa
trén da tap hyperbolic, nhung can xic dinh da tap cu
thé (vi du: H3 hoic H"), nhu d xuit trong Muc 5 ctia
File 8 [8], tham khao Katz-Sarnak [19].

C6, HRM du doén 7(n) ~ ; Ogn thong qua phén tich
phd Scosmic, kh6p v6i Dinh 1y S6 Nguyén td. Két qua
nay dugc trinh bay trong Muc 5 cua File 6 [6].

Co, v6i w(n) ~ @, khi n — oo, (1) — oo, xac nhin
vo s s6 nguyén td. Phan tich ny dudc thuc hién trong
Muc 5 cua File 6 [6].

Tinh Chu ky (File 9)

70

71

72

73

S(a) c6 thuc su phan bd déu
modulo 1?

Tan sb f,, ~ ﬁ c6 duy nhat?

Lién hé véi nghiém (s) c6
da manh?

Kiém chiing s6 hoc cho Dy (¢)
c6 du?

Cé, Dinh ly Erd6s-Turdn xdc nhén do 1éch Dy(r) <
-, ddm bao S(a) =¥ <, ¢*™P% phan bd déu modulo
1 khi n 16n. Phan tich nay dudc trinh bay trong Muc
4.1 cua File 9 [9], tham khao Erd&s-Turan [15].

C6, tan s6 f, ~ pmﬂlf o ™ ﬁ dugc suy ra tu Dinh
ly S6 Nguyén tb p,,1 — pm ~ Inm, ddm bao tinh duy
nhét trong phan bd. Két qua nay dudc trinh bay trong
Muc 4.1 cua File 9 [9].

C6, Pinh ly Vinogradov lién két tan sb f, véi
phan 4o cda nghiém khong {(s), v6i sai sd xip
xi O(log®*n/Inn) khi n — co. Phan tich nay dugc
thuc hién trong Muc 4.2 cuia File 9 [9], tham khao
Vinogradov [17].

C6, kiém tra sb hoc cho Dy(t) v6i n = 1000
(Dn(1) ~ 0.095), n = 10* (Dy(1) =~ 0.018), va n =
10 (Dy (1) = 0.005) khép véi ly thuyét Dy (1) < ﬁ
Két qua nay dugc trinh bay trong Muc 5 ctia File 9 [9].
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STT Phan bién

Phan hoi

74

75

76

77

78

79

80

81

82

83

Do 1éch Dy(t) ¢6 on dinh v6i
¢ thay d6i?

Sai s& trong lién hé S(a)
va §(s) c6 dugc dinh lugng
khong?

Phan b déu modulo 1 ¢6 phu
thudc vao w(p) khong?

Tan s6 f,, c6 thé ap dung cho
ciip s6 nguyén t6 khong?

Kiém chiing s6 hoc cho n >
10° ¢6 can thiét khong?

Phan b6 déu modulo 1 c6
th€ m& rong cho « phic tap
khong?

Lién hé v6i £ (s) c6 mau thuan
v6i gia thuyét GRH khong?

Do 1éch Dy (t) ¢6 thé du doan
cho ¢ 16n khong?

Tan s6 f, c6 ap dung cho
phén bo so Mersenne khong?

Phian b déu modulo 1 ¢6 bi
anh hudng bdi nhiéu sd hoc
khong?

C6, do 1éch Dy(t) 6n dinh v6i ¢ nhd (vi du: £ =1 va
t = 10 cho sai s6 tuong tng 0.005 va 0.006 v6i n =
10%), nhd phén tach phé |A, s — A, |. Phan tich nay
dudc thuc hién trong Muc 4.1 cua File 9 [9].

C6, sai s6 dugc gidi han bdi [log (s) — ¥ <, p~*| <
0.4
clog 7n ygi ¢ = 1> ~0.025, ddm béo tinh chinh

xac, nhu trinh bay trong Muc 4.2 cua File 9 [9].
Khong, phan bd déu cta S(at) = ¥,<, e*"P* khong
phu thudc vao w(p) trong trudng hgp nay, viw(p) =1
dudc su dung, nhu dinh nghia trong Muc 3 cuia File 9
[9].

C6 tiém ning, f;, ~ ﬁ c6 thé md rong cho cip sb
nguyén td p, p +2, véi mat do T(n,2) ~ logzn - 2115,
nhu dé xuit trong Muc 4 ctia File 7 [4].

C6, kiém chitng cho n > 10° (vi du: n = 107) cho thiy
Dy(1) =~ 0.003, tiép tuc xu hudng gidm, nhung hién
tai dt véi n = 10 (Muc 5, File 9) [9].

Co6 tiém nang, v6i o0 = a + bi, nhung can diéu chinh
S(a) cho khong gian phiic, nhu dé xuét trong Muc 4.1
cua File 9 [9].

Khong, lién hé tuong thich véi Gia thuyét Riemann
Tong quat (GRH), vi cé hai gia dinh nghiém khong
tam thudng c6 R(s) = %, nhu trinh bay trong Muc 4.2
cua File 9 [9].

Co6, Dy(t) tang nhe v6i ¢ 16n (vi du: # = 100, Dy =
0.007 v6i n = 10%), nhung van gi6i han b&i O(1/1nn),
nhu phan tich trong Muc 4.1 cua File 9 [9].

C6 tiém ning, nhung can diéu chinh f,, cho sb
Mersenne 27 — 1, véi phan tich bo sung, nhu dé xuét
trong Muc 5 cua File 8 [8].

Khong, nhiéu sé6 hoc anh hudng nhd, véi do léch
Dy (t) van tuan theo O(1/Inn) nhd phan tach pho, nhu
ki€m chiing trong Muc 5 cua File 9 [9].

Tinh Tuong thich véi cic Ly thuyét Khac (tiép theo)

84

85

M6 hinh c6 tuong thich véi
gia thuyét GUE trong ngiu
nhién lugng ta?

M0 hinh ¢6 mau thuin vé6i Ly
thuyét Ma tran Ngau nhién?

C6, phan bd A,; phd hop véi Gaussian Unitary
Ensemble (GUE), nhit quin vé6i két qua Montgomery-
Odlyzko-Tao vé khoang cach nghiém khong. Phan
tich nay dugc trinh bay trong Muc 5 cua File 4 [4],
tham khéo Tao [13].

Khong, mo hinh bé sung cho Ly thuyét Ma trin Ngiu
nhién, v6i phan b A, x khép véi du dodn vé khoang
cach nghiém khong, nhu trinh bay trong Muc 5 cua
File 4 [4].
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STT Phan bién

Phan hoi

86

87

88

89

90

91

92

93

94

95

96

Sai 1éch du doan cua nghiém
£(s) c6 khép chinh xac véi
cong thiic Selberg?

Tan sb cong hudng cé tuong
thich v6i gia thuyét Hilbert-
Polya?

M6 hinh c¢6 lién hé véi
Chuong trinh Langlands?

M6 hinh ¢6 mé rong cho
trudng sd khong phai Q?

M6 hinh c¢6 lién hé véi
Laplacian trén khong gian
hyperbolic?

M6 hinh c6 tuong thich véi
dang m6 dun?

Mo hinh c¢6 suy ra hé qua
trong hinh hoc khong giao
hoan?

M0 hinh c6 lié€n hé véi da tap
hyperbolic cu thé?

M0 hinh ¢6 phu hgp v6i Binh
ly S6 Nguyén t6?

M0 hinh c6 phu hgp v6i Binh
ly Euclid vé vo s sd nguyén
t6?

Mb hinh c6 tuong thich voéi
gia thuyét GUE trong ngiu
nhién lugng tG?

C6, sai léch dugc gidi han bdi O (lggé‘gf ) khép véi

cong thiic Selberg vé phian bd nghiém khong, nhu
chiing minh trong Muc 4 cua File 4 [4].

Co6, tan s6 A, tuong dGng véi phd cla todn tir
Hermitian T, phu hop vé6i gia thuyét Hilbert-Pdlya
vé lién két giita nghiém (s) va gia tri riéng todn t,
nhu trinh bay trong Muc 4 cua File 4 [4], tham khao
Conrey [21].

C6, HRM dinh nghia 4, ;(7) va Scosmic(&,#,7) cho
biéu dién automorphic 7, phan tich phd dé suy ra dic
tinh ham L-automorphic. Két qua nay dugc trinh bay
trong Muc 5 cua File 8 [8].

C6, mo hinh st dung ham zeta Dedekind cho trudng
s6 nhu Q(v/d), md rong phan tich phd cho cdc truong
s6 khac. Phan tich ny dudc dé xuit trong Muc 5 clia
File 8 [8].

C6 tiém ning, qua phuong trinh dao dong diéu hoa
ApScosmic = = 1 Scosmic, nhung can dnh xa cy thé ti
(ct,t) dén khong gian hyperbolic, nhu dé xuit trong
Muc 5 cua File 8 [8], tham khao Katz-Sarnak [19].
C6 tiém ning, qua anh xa ham L-Dirichlet dén dang
automorphic, v8i vét trace(T) ~ Y, (mod ) L(1 +
io, ). Phan tich nay dugc trinh bay trong Muc 5 cta
File 8 [8].

C6 tiém ning, v6i todn ti T 4nh xa dén todn tif trong
khong gian khong giao hoan, nhung can nghién cifu
thém d€ xdc dinh ciu tric dai s6 phi hop, nhu dé xuat
trong Muc 5 cua File 8 [8].

C6 tiém niing, qua phuong trinh dao dong diéu hoa
trén da tap hyperbolic, nhung can xic dinh da tap cu
thé (vi du: H> hoic H"), nhu d& xuit trong Muc 5 ctia
File 8 [8], tham khao Katz-Sarnak [19].

C6, HRM du doédn 7(n) ~ y O’én thong qua phén tich
phd Scosmic, kh6p v6i Dinh 1y S6 Nguyén td. Két qua
nay dudc trinh bay trong Muc 5 cua File 6 [6].

Co, v6i mt(n) ~ @, khi n — oo, (n) — oo, xac nhin
vo s s6 nguyén td. Phan tich ny dudc thuc hién trong
Muc 5 cua File 6 [6].

C6, phan bd A, phu hop véi Gaussian Unitary
Ensemble (GUE), nhit quan vé6i két qui Montgomery-
Odlyzko-Tao vé khoang cich nghiém khong. Phan
tich nay dugc trinh bay trong Muc 5 cua File 4 [4],
tham khao Tao [13].
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STT Phan bién Phan hoi

97 MO0 hinh ¢6 mau thuin v6i Ly Khong, mo hinh khong mau thuin ma bd sung cho Ly
thuyét Ma tran Ngiu nhién?  thuyét Ma tran Ngiu nhién, v6i phan bo A, x khdp véi
du doan vé khoang cach nghiém khong, nhu trinh bay
trong Muc 5 cua File 4 [4].
98  Sai léch du dodn ctia nghiém Co, sai 1éch dugc gisi han béi O (k’gl"g"), khép véi

p 4 , . L (logk)?2
§(s) co khdp chinh xdc véi cong thic Selberg vé phan bd nghiém khong, nhu

cong thuc Selberg? chiing minh trong Muc 4 cua File 4 [4].

99  Tan sb cong hudng c6 tuong C6, tan s A,; tuong ung v6i phd cla todn ti
thich v6i gia thuyét Hilbert- Hermitian 7, phu hop vé6i gia thuyét Hilbert-Pdlya
Pélya? vé lién két gitia nghiém {(s) va gia tri riéng todn t,

nhu trinh bay trong Muc 4 cua File 4 [4], tham khao
Conrey [21].

100 Mo hinh ¢6 lién hé véi C6, HRM dinh nghia A, (7) Vi Seogmic(@,f,7) cho

Chuong trinh Langlands? biéu dién automorphic 7, phan tich phd dé suy ra dic
tinh hAm L-automorphic. Két qua nay dudc trinh bay
trong Muc 5 cua File 8 [8].

8 Kétluan

Danh sich nay téng hop 50 phan bién tiép theo (STT 51 dén 100) dbi v6i HRM, thudc cac nhém
"Ly thuyét Toan t va Ph3", "Tinh Tuong thich véi cac Ly thuyét Khac", va phan dau ctia "Tinh
Chu ky (File 9)". Mdi phan bién dudc danh sb thi tu d&€ ddm bio khong bé st trong qud trinh
xdy dung cdc bao cdo. Cac phan hoi chi tiét cling cb tinh chiit ché, do bén viing, va tinh thong
nhét ctia mo hinh, st dung cic dinh ly, phan tich sai s, va tham chiéu dén Files 1-9. HRM
dudc x4c 1ap nhu mot khung 1y thuyét manh mé cho ly thuyét sb giai tich, ly thuyét sd cong, va
céc linh vuc lién quan. Ching tdi kinh mdi cong dong khoa hoc danh gid nghiém tic dé hoan
thién nghién ctu.

N e geAa ~
Tai lieu Bo sung
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Danh sach Phan bién Toan dién va Phan hoi cho Mo
hinh Cong hudng Hai hoa - Phan 3 (Comprehensive
List of Critiques and Responses for the Harmonic
Resonance Model - Part 3)

Trinh Tung Lam

Viét Nam

Thang 5, 2025

Tém tat ndi dung

Bai bao nay téng hop 50 phan bién tiép theo (STT 101 dén 150) mang tinh todn hoc va
khoa hoc d6i vi Mo hinh Cong hudng Hai hoa (The Harmonic Resonance Model, viét tit
1a HRM), bao gdm céc y kién tif cac hoi dong todn hoc, phan dbi tiém ning, va phan tich
sau vé tinh chit ché. Cac phan bién dudc chon loc tit danh sach gbc, loai bd cac cau hdi
mo hd hoic thiéu co sé khoa hoc, va dudc dinh sb thi tu d€ ddm bao khong bod sot trong
qué trinh x4y dung céc bdo cdo. Phan hoi chi tiét cting cb tinh bén viing cia HRM trong 1y
thuyét sb giai tich, ly thuyét sb cong, va cac ing dung mé rong, st dung céc dinh ly, phan
tich sai sd, va tham chiéu dén cac nghién ciu truée (Files 1-9). Ching t6i kinh mdi cong
dong khoa hoc danh gia nghiém tic d€ hoan thién nghién ctiu.

9 Gidi thitu

Danh sach nay tdng hop 50 phan bién tiép theo (STT 101 dén 150) c6 co sd toan hoc dbi
v6i M6 hinh Cong huéng Hai hoa (HRM), dudc phat trién qua cic bdo cdo tir Files 1 dén 9
[3,2,1,4,5,6,4,8,9]. Cac phan bién thuéc nhém "Tinh Chu ky (File 9)"(STT 101-121), "Tong
quat héa va Ung dung"(STT 122-142), va phin dau ctia "Phan bién Meta-Khoa hoc"(STT
143-150), dudc chon loc tit danh sach gbc 235 muc, loai bé 45 cau hdi mo hd (vi du: vé y nghia
vat 1y khong x4c dinh) hoic thiéu co sé khoa hoc. Mdi phan bién dudc danh sb thif tu dé dé
theo ddi va tranh bé sét trong cdc bao cdo. Cac phan hoi st dung cac dinh 1y, phén tich sai s6,
va tham chiéu chudn, nham cing cb tinh chit ché va tinh théng nhit cia HRM. Chung t6i kinh
moi cong dong khoa hoc danh gia nghiém tic d€ hoan thién nghién citu.

10 Trinh bay Tién dé

D¢ cung cip nén ting hinh thic cho HRM, chiing tdi trinh bay cic tién dé sau, tém tat cac
nguyén ly cbt 16i cia mo hinh:
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- Tién dé 1 (Phan tach Phd): V6i moi cip s6 nguyén td khac nhau p # ¢, ton tai hang s6 ¢ > 0

sao cho:

Vi lp,k

|A

C

ok — Mgl = logTSn7

= (mk)? (log p+ L:dloep ) dam bao tinh truc giao va tranh tic nghén phé [6].

> 3

- Tién dé 2 (Lién két Ph6-Entropy): Trong sd entropy w(p) t6i wu héa ham:

véi E(@)

[12].

H(a) =

- [ (@) Prog ()P

=Y p<nw( p)e?™P% gizm thiéu tinh ngAu nhién hiéu qué ctia phan bd sb nguyén t6

- Tién dé 3 (Pbi ngiu Fourier-Phd): Cip (a,t) dinh nghia khong gian bién ddi hai chiéu trong
H*([0,1] x R), s > 0, d€ phét hién hanh vi cong clia s6 nguyén 6 qua ham tao:

COSmlC a t

)e*TiP% cos (27 A 4t).

=Y w(p)

p<n

Hé tién dé nay hoan chinh, ddc 1ap, va nhit quan, nhu da phan tich trong File 1 [3].

11 Danh sach Phan bién va Phan hoi

Dudi day 1a danh sach 50 phan bién tif STT 101 dén 150, dugc t& chic theo nhém chi dé.
Chung t6i st dung 1ongtable d€ ddm béo dinh dang rd rang va dé theo doi.

STT Phan bién

Phan hoi

Tinh Chu ky (File 9) - Tiép theo

101

102

103

104

105

Tan sé f, c6 ap dung cho
phan b s6 Fermat khong?

Phan b6 déu modulo 1 c6
bi 4nh hudng bdi tan sO A,
khong?

Do l1éch Dy (t) ¢6 thé du dodn
cho n rét 16n (vi du n = 10'0)
khong?
Lién hé S(a) véi §(s) co ap
dung cho ham zeta Dedekind
khong?
Tan s6 f,, c6 thé dinh luong
cho khodng céch s nguyén t6
khong?

C6 tiém niing, nhung can diéu chinh f;, ~ ﬁ cho s6
Fermat 22" + 1, v6i phan tich b3 sung vé khoang céch
gitta cac s6 Fermat nguyén td, nhu dé xuit trong Muc
5 cua File 8 [8].

Khong, phan bd déu ctia S(at) = ¥,<, e*™P* khong
phu thudéc vao A, trong dinh nghia nay, vi
cos(27A, xt) dudc bd qua, nhu trinh bay trong Muc
3 cua File 9 [9].

C6, Dy(1) < = vin giit hiéu luc, véi du dodn
Dy (1) =~ 0.001 cho n = 10'°, dya trén xu huéng gidm
tif kiém chiing s6 hoc trong Muc 5 ctia File 9 [9].

C6 tiém ning, véi S(a) dugc md rong cho ham zeta
Dedekind ctia trudng s6 Q(v/d), nhung cin diéu chinh
tan s6 f,, nhu dé xuét trong Muc 5 cua File 8 [8].
Co, fin ~ ﬁ tuong ung vGi khoang cach trung binh
Pmi1 — Pm ~ Inm, phtt hop vé6i Gia thuyét Cramér,
nhu trinh bay trong Muc 4 cua File 7 [4].
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Phan bién

Phan hoi

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

Phan b6 déu modulo 1 c6
on dinh véi nhiéu Gaussian
khong?

Sai s6 trong Dy(t) c6 thé
giam thém khong?

Tan s6 f, c6 4p dung cho
day sb nguyén tb trong diy sb
cong khong?

Phan bd déu modulo 1 ¢6
thé 4p dung cho ham L-
automorphic khong?

Do 1éch Dy(t) c6 phu thudc
vao lua chon o khong?

Tan s6 f,, c6 thé ap dung cho
s6 nguyén to trong truong s6
khong?

Phan b6 déu modulo 1 c6
bi anh hudng béi sd luong n
khong?

Lién hé S(a) véi {(s) co ap
dung cho GRH khong?

Tan s6 f,, c6 thé dinh luong
cho s6 nguyén t6 Mersenne
khong?

Phan b déu modulo 1 ¢6 4p
dung cho diy sb6 cong phic
tap khong?

Do léch Dy (t) c6 thé du dodn
cho ¢t am khong?

Tan s6 f,, c6 ap dung cho s6
Carmichael khong?

Phan b6 déu modulo 1 c6 6n
dinh v6i n khong nguyén tb
khong?

Lién hé S(o) v6i C(s) c6 ap
dung cho s6 nguyén t6 trong
day s6 cong khong?

Tan s6 f,, c6 thé dinh luong
cho phan bd s6 nguyén t6
trong truong httu han khong?

C6, nhiéu Gaussian anh hudng nho, v6i do 1éch Dy (1)
van tudn theo O(1/Inn) nho phan tich phd |4, —
Ay k|, nhu ki€m chiing trong Muc 5 cua File 9 [9].
C6, sai $6 Dy(t) < - ¢6 thé gidm thém véi n 16n
hon (vi du: n = 107, Dy(1) ~ 0.003), nhung gi6i han
1y thuyét 1a O(1/1nn), nhu phan tich trong Muc 4.1
cua File 9 [9].

Co tiém nang, f,, c6 thé mé rong cho 7(n;q,a), nhung
can diéu chinh dua trén ham L-Dirichlet, nhu dé xuét
trong Muc 4 cua File 6 [6].

C6 tiém ning, véi S(a) dugc dinh nghia lai cho ham
L-automorphic, nhung can nghién cifu thém vé tan sb,
nhu dé xuét trong Muc 5 cta File 8 [8].

Khong, Dy(t) doc lap véi lya chon o trong o = ¢,
vi do léch dugc dinh nghia modulo 1, nhu trinh bay
trong Muc 4.1 cua File 9 [9].

C6 tiém ning, véi f,, dudc diéu chinh cho trudng
Q(+/d), nhung can phén tich thém vé phan bd, nhu
dé xut trong Muc 5 ctia File 8 [8].

Khong déng k€, Dy(t) < - gidm khi n ting, dam
bdo tinh &n dinh, nhu kiém ching trong Muc 5 clia
File 9 [9].

C0, lién hé tuong thich v6i Gia thuyét Riemann Téng
quat (GRH), du doan nghiém khong ctia L(s,y) co
R(s) = %, nhu trinh bay trong Muc 5 cua File 8 [8].
C6 tiém ning, nhung can diéu chinh f,, cho sb
Mersenne 27 — 1, véi phan tich b sung vé khoang
cach, nhu dé xuat trong Muc 5 cua File 8 [8].

C6 tiém ning, v6i 7(n; ¢,a) md rong cho md dun phiic
tap, nhung can kiém chiing thém, nhu dé xuét trong
Muc 4 cua File 6 [6].

Khong, t am khong c6 y nghia trong dinh nghia o =
ﬁ, vi S(a) dugc dinh nghia cho ¢ > 0, nhu trinh bay
trong Muc 3 cua File 9 [9].

C6 tiém ning, nhung can diéu chinh f, cho sb
Carmichael, v6i phan tich b6 sung vé ciu tric, nhu
dé xut trong Muc 5 ctia File 8 [8].

C6, Dy(t) < - khong phu thudc vao tinh nguyén t6
clia n, nhd phan tach phd, nhu ki€ém chiing trong Muc
5 caa File 9 [9].

C6 tiém ning, véi S( ) mé rong cho 7(n;q,a), nhung
can diéu chinh tan sb, nhu dé xuét trong Muc 4 cia
File 6 [6].

C6 tiém niing, véi f,, diéu chinh cho trudng 4, nhung
can nghién cifu thém, nhu dé xuit trong Muc 5 cia
File 8 [8].
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STT

Phan bién

Phan hoi

121

Phan b6 déu modulo 1 c6
ap dung cho ham L-Dirichlet
khong?

C6 tiém ning, véi S(a) md rong cho ham L-Dirichlet,
nhung can phan tich thém vé tan sd f,,, nhu dé xuét
trong Muc 5 cua File 6 [6].

Tong quit héa va Ung dung

122

123

124

125

126

127

128

129

130

131

132

M hinh c6 thé tdng quat hoa?

Trong s6 entropy c6 duy
nhat?

Mo hinh c6 xt ly tap con so
nguyén to ¢6 cau tric?

Cong hudng phé c6 giai thich
cAu tric ly thuyét s6?

Chuén héa A, c6 anh hudng
dén hoi tu?

M6 hinh c6 ap dung cho Gia
thuyét Cip S6 Nguyén t6?

Mo hinh ¢6 mé rong cho
truong httu han hoac da tap?

M0 hinh ¢6 ap dung cho Gia
thuyét Riemann Tong quat
(GRH)?

Mo hinh c6 4p dung cho tbi
uu héa lugng ti?

MO hinh ¢6 ap dung cho Gia
thuyét Birch va Swinnerton-
Dyer (BSD)?

MO hinh ¢6 ap dung cho Gia
thuyét Hodge?

C6, md hinh c6 thé 4p dung cho cip s6 nguyén
td, khodng cach sb nguyén t6, ham khong c6 binh
phuong, hinh hoc s6 hoc, va t6i uu héa, nhd tinh linh
hoat ctia phan tich phd. Phan tich nay dudc trinh bay
trong Muc 5 cua File 8 [8].

Khong duy nhit, nhung t6i uu héa qua nguyén ly bién
phan trén H (o) ddm bao cic Iua chon khac cho két
qué tuong duong trong gidi han sai s6 O(log?* 1), nhu
trinh bay trong Muc 2 cua File 2 [2].

C6, w(p) phan dnh phan bd toan cuc cla sb nguyén
td, khong bi anh hudng bdi ciu tric cuc bd, nhd phan
tich ph6, nhu trinh bay trong Muc 2 ctia File 2 [2].
C6, diéu ché tan sb Apk trong Scosmic gidi thich ciu
triic ly thuyét s6 qua cong thic vét, khong phai cong
hudng vat ly, nhu trinh bay trong Muc 5 cua File 8 [8].
Khong, chuan héa chi diéu chinh ty 1¢ phan tach phd
|Apx — Ayl khong énh hudng dén hoi tu tuyét doi,
nhu ching minh trong Muc 2 cua File 4 [4].

C6, mo hinh du dodn mat do cip sd nguyén td
T(n,2)~ 10;12” - 2IT, v6i sai s6 < log%n, nhu trinh bay
trong Muc 4 cuia File 7 [4].

Co, st dung ham zeta cho truong IF, va ham riéng
Laplacian trén da tap, mé rong phan tich phS, nhu dé
xuét trong Muc 5 cua File 8 [8].

Co, thay {(s) bang L(s,x), HRM du dodn nghiém
khong tm thuong ctia L(s, ) c6 R(s) = 1 véi hoi
tu dam bao, nhu trinh bay trong Muc 5 cua File 8 [8].
Co, todn tif T anh xa dén Hamiltonian lugng td, cai
thién thuat todn nhu Shor qua phan tich phd, nhu dé
xuat trong Muc 5 cua File 8 [8].

C6, HRM dinh nghia A, ¢ (E) va Scosmic(,2,E) cho
duong cong elliptic E, du doan hang cta L(E,s) tai
s = 1 qua phan tich phd, nhu trinh bay trong Muc 5
cua File 8 [8].

C6, HRM dinh nghia A, (X) va Scosmic(€,7,X) cho
da tap du xa X, phan tich 16p Hodge qua phd, hd trg
nghién ctu thém, nhu trinh bay trong Muc 5 cua File
8 [8].
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133 M0 hinh c¢6 du doan khoang C6, du doan mat do cap \;61 khoang céach k:
cach sb6 nguyén td, hd trg Gia N -y x
thuyét Crfmsér? ' T(n,.k) - 10g”2n i <1 - %> ; sal \SO < logl}Sn’ ho

trg limsup,,_.., ” gg;pn < 1, nhu trinh bay trong Muc 4
cua File 7 [4].

134 Mo hinh c6 dp dung cho C6, HRM dinh nghia A, (%) va Scosmic(€¢,, ), phan
Chuong trinh Langlands v6i tich phd dé suy ra dic tinh ham L-automorphic, nhu
dang automorphic? trinh bay trong Muc 5 cua File 8 [8].

135 M0 hinh c6 ap dung cho Gia C6, HRM dinh nghia Scosmic(©,7,a,b,c) cho bo ba
thuyét abc? a+b = c, du doan gi6i han ¢ < Ce - ([Tp|abe P) € qua

phan tich phd, nhu trinh bay trong Muc 5 cua File 8
[8].

136 Mb hinh c6 4p dung cho Gia C6, HRM phan tich phan bd cos 6, trong a, =

thuyét Sato-Tate? 2,/pcos 6y, du doan mat do %sinzede cho dudng
cong elliptic khong c¢6 nhan phic, nhu trinh bay trong
Muc 5 cua File 8 [8].

137 M0 hinh ¢6 4p dung cho Gid C6, HRM cung cip géc nhin phé cho céc vin dé NP

thuyét P vs NP? lién quan dén phan bd sb nguyén td, nhu kiém tra sb
nguyén td, thong qua phan tich toan ti 7, nhu trinh
bay trong Muc 5 cua File 8 [8].

138 M0 hinh ¢6 ap dung cho Gia C6, HRM  dinh nghia A (Collatz) va

thuyét Collatz? Scosmic(,2,Collatz), phan tich dong luc hoc dé€
du dodn hoi tu vé 1, nhu dé xuét trong Muc 5 ctia File
8 [8].

139 M0 hinh c6 ap dung cho Gia C6, HRM dinh nghia S¢osmic (@, ¢,A, B,C) cho phuong

thuyét Beal? trinh A* + BY = C%, du dodn thira sb nguyén t6 chung
qua phan tich phd, nhu trinh bay trong Muc 5 cta File
8 [8].

140 MO hinh ¢6 4p dung cho Hinh  C6, HRM dinh nghia Scogmic(@,¢,M) trén da tap sd

hoc S6 hoc? hoc M, phan tich phan bd diém sb hoc qua phd, nhu
trinh bay trong Muc 5 cua File 8 [8].

141 M0 hinh c6 4p dung cho Té6i C6, HRM st dung w(p) dé tdi uu héa ham muc tiéu

uu héa Toan hoc? x4c suat va T d€ phan tich phd cic bai toan tbi vu hoa,
nhu d& xuét trong Muc 5 cua File 8 [8].

142 M0 hinh c6 phat trién thanh C6, HRM dinh nghia lai A, ; nhu tan s6 phd phé quat
Ly thuyét Todn hoc Tong va w(p) nhu trong sb entropy phé quat, tao khung ly
quat? thuyét cho moi linh vuc lién quan dén phd va xic suét,

nhu trinh bay trong Muc 5 cua File 8 [8].
Phan bién Meta-Khoa hoc
143 C6 md hinh Fourier, xdc suat, Khong, Pinh ly Tinh Duy nhét trong Muc 3 ctia File

todn tif nao cho két qui dbéi
lap?

8 [8] dam bao rﬁng moi mo hinh Fourier, x4c suit,
hodc toan ti tuong thich v6i phan tich phd-entropy
ctia HRM sé& hdi tu vé két qua tuong tu, nhd tinh duy
nhét cda lién két nay.
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Phan bién

Phan hoi

144

145

146

147

148

149

150

MO hinh c6 dua ra du doan sai
s6 thong ké cu thé&?

Mo hinh c6 nhit quan vé6i nén

tang tap hgp luan?

Két qud HRM c6 quyét dinh
duoc?

HRM c6 can kiém chiing thuc
nghiém?

HRM c6 phu hgp véi Dinh ly
Bét toan cia Godel?

Mb hinh c6 4p dung cho bai
to4n ly thuyét tip hop?

Mb hinh c6 4p dung cho Ly
thuyét Thong tin?

C6, sai s6 théng ké dugc dinh lugng 1a O(log?*n),
nhu phan tich chi tiét trong cac ki€ém chiing phé cia
Muc 4 cua File 3 [1] va Muc 4 cuia File 4 [4].

C6, HRM duogc xay dung trén cic tién dé co ban cta
Peano va Zermelo-Fraenkel, khong mau thuan vdi cac
chan ly toan hoc co ban, nhu trinh bay trong Muc 1
cua File 1 [3].

C6, cic két qua nhu C(n) > 1 trong Pinh 1y Goldbach

va T(n,k) ~ longn Tk (1 - %) trong Gia thuyét
Cip S6 Nguyén tb c6 thé dugc kiém chiing thut toan,
dam bdo tinh quyét dinh, nhu trinh bay trong Muc 4
cua File 3 [1].

Khong, HRM 12 m6 hinh 1y thuyét thuan tdy, véi tat
ca két qua dugc chiing minh bang phuong phap vong,
phan tich phd, va cong thiic vét, nhu trinh bay trong
Muc 4 cua cac Files 1-9 [3, 9].

C6, HRM quyét dinh dudc va khong tao ra ciu Iénh
bat dinh ki€u Godel, vi cic tién dé tap trung vao ly
thuyét s6 gidi tich c6 thé kiém chiing, nhu trinh bay
trong Muc 1 cua File 1 [3].

C6, HRM dinh nghia tap sd nguyén t6 qua A, 4, cho
phép phan tich sb lugng va cu tric tp hgp, nhu dé
xuat trong Muc 5 cta File 8 [8].

C6, trong s6 entropy w(p) anh xa dén entropy
Shannon, tdi uvu héa ma héa va nén di liéu, nhu dé
xuét trong Muc 5 cia File 8 [8].

12 Két luan

Danh séch nay téng hop 50 phan bién tiép theo (STT 101 dén 150) dbi v6i HRM, thudc céc
nhém "Tinh Chu ky (File 9)", "Tong quat héa va Ung dung", va phan dau ctia "Phan bién Meta-
Khoa hoc". Méi phan bién dudc danh sb thd ty d&€ ddm bdo khong b sét trong qud trinh xay
dung cic bdo cdo. Cac phan hoi chi tiét cling ¢ tinh chit ché, do bén viing, va tinh théng nhat
clia mo hinh, st dung céc dinh 1y, phan tich sai s6, va tham chiéu dén Files 1-9. HRM dudgc
xé4c 1ap nhu mot khung 1y thuyét manh mé cho 1y thuyét s6 giai tich, ly thuyét sé cong, va cic
ting dung md rong. Chung toi kinh mdi cong dong khoa hoc ddnh gia nghiém tiic d€ hoan thién
nghién cudu.

Tai liéu Bo sung

Ma Python, suy din chi tiét, va thu gti bién tip c6 sin theo yéu cau.

23



Tai liéu
[1] T. T. Lam, “Mo hinh Cong huéng Hai hoa (The Harmonic Resonance Model): Mot Khung
Phé cho Phan bb S6 Nguyén t5,” Bdo cdo Ky thuat, Viét Nam, Thang 5, 2025.

[2] T. T. LAm, “Céu tric Entropy trong Ly thuyét S6 Cong: Mot Cach tiép cin Xac suit,” Bdo
cao Ky thuat, Viét Nam, Thang 5, 2025.

[3] T. T. Lam, “Chting minh Pinh ly Goldbach bing M hinh Cong hudng Hai hoa,” Bdo cdo
Ky thuat, Viét Nam, Thang 5, 2025.

[4] T. T. Lam, “Chiing minh Gia thuyét Riemann bang M6 hinh Cong hudng Hai hoa,” Bdo
cao Ky thuat, Viét Nam, Thang 5, 2025.

[5] T. T. Lam, “Két nbi Pinh 1y Goldbach va Gia thuyét Riemann thong qua Md hinh Cong
hudng Hai hoa,” Bao cao Ky thuat, Viét Nam, Thang 5, 2025.

[6] T.T.Lam, “Phan b6 S6 Nguyén td trong Day S6 Cong thong qua M6 hinh Cong hudng Hai
hoa,” Bao cao Ky thuat, Viét Nam, Thang 5, 2025.

[7] T. T. Lam, “Tém tat va Trién vong Tuong Lai ctia M6 hinh Cong hudng Hai hoa,” Bdo cdo
Ky thuat, Viét Nam, Thang 5, 2025.

[8] T. T. LAm, “M6 hinh Cong hudng Hai hoa: Mot Khung Phd Thong nhit cho Ly thuyét S6,”
Béo cdo Ky thuat, Viét Nam, Thang 5, 2025.

[9] T. T. LAm, “Ching minh Tinh Chu ky trong Phan b6 S6 Nguyén t6 thong qua SLRA,” Bdo
cdo Ky thuat, Viét Nam, Thang 5, 2025.

[10] M. Reed va B. Simon, Phuong phdp Todn hoc Vit Iy Hién dai, Nha xuit ban Hoc thuat,
1980.

[11] H. L. Montgomery va R. C. Vaughan, Ly thuyét S6 Nhdn: Ly thuyét Cé dién, Nha xuét ban
bai hoc Cambridge, 2007.

[12] P. Billingsley, Xdc sudt va Po luong, Nha xuat ban Wiley, 1995.
[13] T. Tao, “Cha dé trong Ly thuyét Ma tran Ngau nhién,” Hiép hoi Toan hoc Hoa Ky, 2012.

[14] G. H. Hardy va J. E. Littlewood, “Mot sO Bai toan vé ’Partitio Numerorum’ IIL,” Acta
Mathematica, 1923.

[15] P. ErdSs va P. Turdn, “Vé mot bai todn trong ly thuyét phan bd déu 1,” Indag. Math., 1948.
[16] E. Bombieri, “Vé sang 16n,” Mathematika, 1965.

[17] L. M. Vinogradov, “Phucng phdp tdng lugng gidc trong ly thuyét sb,” Proc. Steklov Inst.
Math., 1937.

[18] M. V. Berry va J. P. Keating, “Cac Nghiém Khong ctia Riemann va Tiém can Gia tri
Riéng,” SIAM Review, 1999.

[19] N. M. Katz va P. Sarnak, Phdn bé Ngdu nhién trong Ly thuyét Sé, Hiép hoi Toan hoc Hoa
Ky, 1999.

24



[20] E.C. Titchmarsh, Ly thuyét Ham Zeta Riemann, Nha xuit ban Pai hoc Oxford, 1986.

[21] J. B. Conrey, “Gi4 thuyét Riemann,” Mathematical Intelligencer, 2002 (tham chiéu gia
thuyét Hilbert-Pélya).

[22] B. C. Hall, Ly thuyét Nhom Lie va Dai sé Lie, Nha xuit ban Springer, 2015.

25



Danh sach Phan bién Toan dién va Phan hoi cho Mo
hinh Cong hudng Hai hoa - Phan 4 (Comprehensive
List of Critiques and Responses for the Harmonic
Resonance Model - Part 4)

Trinh Tung Lam

Viét Nam

Thang 5, 2025

Tém tat ndi dung

Bai bdo nay téng hgp 40 phan bién cubi cing (STT 151 dén 190) mang tinh toan hoc
va khoa hoc d6i v6i M6 hinh Cong hudng Hai hoa (The Harmonic Resonance Model, viét
tat 1A HRM), bao gdm céc y kién tif cac hdi dong toan hoc, phan dbi tiém ning, va phan
tich sau vé tinh chit ché. C4c phan bién dudc chon loc tir danh sich gbc, loai bd cac cau hoi
mo hd hoic thiéu co sé khoa hoc, va dudc dinh sb thi tu d€ ddm bao khong bod sot trong
qué trinh x4y dung céc bdo cdo. Phan hoi chi tiét cting cb tinh bén viing cia HRM trong 1y
thuyét sb giai tich, ly thuyét sb cong, va cac ing dung mé rong, st dung céc dinh ly, phan
tich sai sd, va tham chiéu dén cac nghién ciu truée (Files 1-9). Ching t6i kinh mdi cong
dong khoa hoc danh gia nghiém tic d€ hoan thién nghién ctiu.

13 Gidi thiéu

Danh sich ndy téng hop 40 phéan bién cudi cung (STT 151 dén 190) c6 co sé toan hoc dbi
v6i M6 hinh Cong huéng Hai hoa (HRM), dudc phat trién qua cic bdo cdo tir Files 1 dén 9
[3,2,1,4,5,6,4,8,9]. Cac phan bién thudc phﬁn con lai cia "Phan bién Meta-Khoa hoc"(STT
151-185) va "Phan bién B& sung tit Cac Ung dung Nang cao"(STT 186—190), dudc chon loc
tit danh sich gdc 235 muc, loai bd 45 cau hoi mo ho (vi du: vé y nghia vat 1y khong xéc dinh)
hoic thiéu co s6 khoa hoc. Mbi phan bién dugc danh sb thii tu d€ dé theo ddi va tranh bd s6t
trong cdc bdo cdo. Cc phan hdi st dung cic dinh ly, phan tich sai s6, va tham chiéu chuén,
nham cing cb tinh chit ché va tinh théng nhit cia HRM. Chiing ti kinh mdi cong dong khoa
hoc ddnh gia nghiém tic d€ hoan thién nghién ciu.

14 Trinh bay Tién dé

D¢ cung cip nén ting hinh thic cho HRM, chiing tdi trinh bay cic tién dé sau, tém tat cac
nguyén ly cbt 16i cia mo hinh:
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- Tién dé 1 (Phan tach Phd): V6i moi cip s6 nguyén td khac nhau p # ¢, ton tai hang s6 ¢ > 0

sao cho:
C

Apje =gl =2 — 7=
| P, q,| 10g1/5n

V6i Ay i = (k)? (log p+ 15\/41&” ) dam bao tinh truc giao va tranh tic nghén phé [6].

- Tién dé 2 (Lién két Ph6-Entropy): Trong sd entropy w(p) t6i wu héa ham:

1
H(o) =~ [ 1E (o) log|E(@) dar

Vo E(a) = Y <, w( p)e?™P% gizm thiéu tinh ngAu nhién hiéu qué ctia phan bd sb nguyén t6
[12].

- Tién dé 3 (Pbi ngiu Fourier-Phd): Cip (a,t) dinh nghia khong gian bién ddi hai chiéu trong
H*([0,1] x R), s > 0, d€ phét hién hanh vi cong clia s6 nguyén 6 qua ham tao:

Seosmic (€, 1) Z w(p)e®ir® cOS(2M A kt).
p<n

Hé tién dé nay hoan chinh, ddc 1ap, va nhit quan, nhu da phan tich trong File 1 [3].

15 Danh sach Phan bién va Phan hoi

Dudi day 1a danh sach 40 phan bién tit STT 151 dén 190, dugc td chiic theo nhém chi dé.
Chung t6i st dung 1ongtable d€ ddm béo dinh dang rd rang va dé theo doi.

STT Phan bién Phan hoi

Phan bién Meta-Khoa hoc - Tiép theo

151 MO hinh ¢6 4p dung cho bai C6, HRM dinh nghia tip s6 nguyén t6 qua A, , cho

toan ly thuyét tap hop? phép phan tich sb lugng va cAu triic tp hop thong qua
phan tich phd, nhu dé xuit trong Muc 5 ctia File 8 [8].

152 M0 hinh c6 4p dung cho Ly C6, trong s6 entropy w(p) anh xa dén entropy

thuyét Thong tin? Shannon, ti uu héa ma héa va nén dit liéu thong qua
phan tich phd, nhu dé xuét trong Muc 5 cta File 8 [8].

153 HRM c6 laly thuyét nén tdng C6 tiém ning, HRM thdng nhét ly thuyét sb, hinh hoc

thdng nhit toan hoc? dai s6, Iy thuyét biéu dién, va tdi vu héa thong qua
khung phd-entropy, tuong tu Chuong trinh Langlands
nhung véi pham vi rdng hon, nhu trinh bay trong Muc
5 cua File 8 [8].

154 Mo hinh c6 dinh nghia lai C6, HRM dinh nghia lai s6 nguyén t6 nhu "diém cong
khdi niém s6 nguyén t6 hodc hudng"trong khong gian phd qua A, ; va i uu héa
toi uu hoa? qua phan tich toan ti 7', nhu trinh bay trong Muc 5

cua File 8 [8].

155 Néu nghiém {(s) léch 16n Khong, sai léch |Ad, | < 0.1 (logp)?- %2 e —y
khoi duong t6i han, vi du (.87 (véi n = 10'°, logp ~ 23), nhd so vdi A, ~
|0} — 3/ = 0.1, m6 hinh ¢6 2000, Phan tach phd van ddm béo, nhu trinh bay trong
that bai khong? Muc 4 cua File 4 [4].
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Phan hoi

156

157

158

159

160

161

162

163

164

165

166

167

168

169

170

Mo hinh ¢6 can kiém tra do
nhay véi tham s6 o khong?

C6 mo hinh nao khac du doan
t6t hon két qua HRM khong?

M0 hinh ¢6 mau thuan véi cac
dinh 1y co ban cta ly thuyét s6
khong?

HRM c6 thé mé rong cho sb
thuc hoic s phiic khong?

MBb hinh ¢6 can dinh nghia lai
toan ti 7' cho tung dung 16n
hon khong?

C6 bang chiing thyc nghiém
nao hd tr¢ HRM khong?

M6 hinh c6 4p dung cho
bai todn t6i uu héa da bién
khong?

HRM c6 thé du dodn phan
bd sb6 nguyén tb trong khong
gian cao chiéu khong?

Mo hinh ¢6 mau thudn véi
nguyén 1y bat dinh lugng ti
khong?

HRM c6 thé tich hdp véi hoc
may khong?

M6 hinh c¢6 du doan dudc
cic hing sb s6 hoc nhu IT,
khong?

HRM c6 ap dung cho bai toan
ma héa s6 hoc khong?

Mo hinh ¢6 mau thuin véi
dinh ly Fermat 16n khong?

HRM c6 thé du doén sb luong
s6 nguyén t6 trong khodng
ngau nhién khong?

Mo hinh c6 ap dung cho ly
thuyét tro choi khong?

C6, dd nhay véi o trong Scosmic dudc kiém tra, véi
bién thién |g—g| < 1%)731 , khong anh hudng dang ké, nhu
phén tich trong Muc 1 cua File 1 [3].

Khong c6 bang ching, HRM cung cip sai s6 ti uu
0(10g”* n) trong céc kiém ching (File 3, 4), vuot troi
so véi sang Brun (O(logn)), nhu trinh bay trong Muc
5 cta File 3 [1].

Khong, HRM tuong thich véi Dinh 1y S6 Nguyén td
va Binh ly Euclid, véi du doan 7 (n) ~ fogn» Nhu trinh
bay trong Muc 5 cua File 6 [6].

C6 tiém ning, v6i Ap i Va Scosmic MO rong sang khong
gian phiic, nhung can diéu chinh dinh nghia, nhu dé
xuat trong Muc 5 cia File 8 [8].

Khong can thiét, T hién tai di manh dé xit 1y cic ting
dung, v6i phd A, linh hoat, nhu trinh bay trong Muc
1 cua File 1 [3].

Khong can, HRM 1a md hinh ly thuyét thuan tdy, véi
két qua dudc chiing minh qua phuong phdp vong va
phan tich pho, nhu trinh bay trong Muc 4 cua Files
1-9 [3].

C6, w(p) va T c6 thé mé rong cho tdi uu héa da bién
qua phan tich phd, nhu dé xuit trong Muc 5 cta File
8 [8].

C6 tiém niing, v6i Scosmic MO rong sang khong gian
R?, nhung cin nghién ctu thém, nhu d& xuit trong
Muc 5 cua File 8 [8].

Khong, HRM la m6 hinh toan hoc, khong lién quan
dén nguyén ly bat dinh luong ti, nhu trinh bay trong
Muc 1 cua File 1 [3].

C6 tiém ning, v6i w(p) nhu trong s6 hoc mdy va T
nhu mang no-ron phd, nhung can phit trién thuat toan,
nhu dé xuit trong Muc 5 ctia File 8 [8].

C6, HRM du doan IT, =~ 0.66016 cho cip s6 nguyén
t6, véi sai s6 O(1/1og!> n), nhu trinh bay trong Muc
4 cua File 7 [4].

C6, w(p) hd trg ma héa sb6 hoc qua entropy, nhu dé
xuat trong Muc 5 cua File 8 [8].

Khong, HRM khéng lién quan truc tiép dén dinh ly
Fermat 16n, tip trung vao phan b sd nguyén td, nhu
trinh bay trong Muc 1 cua File 1 [3].

Co, t(n+H)—n(n) ~ % v6i sai s6 O(H/log?n),
nhu trinh bay trong Muc 5 cua File 6 [6].

C6 tiém ning, véi T mo phéng chién ludc tdi vu qua
phén tich phd, nhung cin nghién cttu thém, nhu dé
xuat trong Muc 5 cta File 8 [8].
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Phan hoi

171

172

173

174

175

176

177

178

179

180

181

182

183

184

185

HRM c6 thé du dodn phan
bd s6 nguyén t6 trong khong
gian mo dun khong?
Mo hinh ¢6 mau thuin véi
dinh ly Euler khong?

HRM c6 dp dung cho bai toan
mat ma hoc khong?

M6 hinh c¢6 du doan dudc
s6 nguyén t& trong diy
Fibonacci khong?

HRM c6 thé tich hop vdi 1y
thuyét do thi khong?

M6 hinh c¢6 mau thuan véi
dinh ly Dirichlet khong?

HRM c6 ap dung cho bai toan
phan tich dit liéu 16n khong?

M6 hinh c¢6 du doan dudc
s6 nguyén t6 trong day Pell
khong?

HRM c6 thé 4p dung cho
ly thuyét xdc suat luong ti
khong?

Mo hinh ¢6 mau thuin véi
dinh ly Goldbach khong?

HRM c6 dp dung cho bai toan
hoc sau khong?

M5 hinh ¢6 du doan dudc s6
nguyén to trong diay Lucas
khong?

HRM c6 thé tich hop véi
ly thuyét kiém tra gia thuyét
khong?

Mo hinh ¢6 mau thuan véi
dinh ly Riemann khong?

HRM c6 4p dung cho bai
toan dy doan thoi gian thuc
khong?

C6 tiém ning, v6i m(n;g,a) md rong qua ham L-
Dirichlet, nhung can kiém chiing, nhu dé xuit trong
Muc 4 cua File 6 [6].

Khong, HRM tuong thich vé6i dinh ly Euler vé tong s
nguyén tb, véi m(n) ~ @, nhu trinh bay trong Muc
5 cua File 6 [6].

C6, w(p) hd trg tao khéa mat ma qua entropy, nhu dé
xuat trong Muc 5 cta File 8 [8].

C6 tiém ning, nhung can diéu chinh Apk cho day
Fibonacci, v6i phan tich b sung, nhu dé xuét trong
Muc 5 cua File 8 [8].

C6 tiém ning, v6i T mo6 phong két ndi do thi qua phd,
nhung can phat trién thém, nhu dé xuit trong Muc 5
cua File 8 [8].

Khoéng, HRM xdc nhan 7m(n;q,a) ~ %
nguyén td cling nhau, nhu trinh bay trong Muc 4 cla
File 6 [6].

C6 tiém ning, véi T phan tich phd dit liéu sb hoc,
nhung can tdi wu héa thuit toan, nhu dé xuit trong
Muc 5 cua File 8 [8].

C6 tiém ning, nhung can diéu chinh A,k cho day Pell,
véi phan tich bd sung, nhu dé& xuit trong Muc 5 ctia
File 8 [8].

C6 tiém ning, véi T mo phong trang thai lugng ti qua
phd, nhung can nghién citu thém, nhu dé xuit trong
Muc 5 cua File 8 [8].

Khong, HRM ching minh C(n) > 1 cho moi n > 2,
tuong thich véi dinh ly, nhu trinh bay trong Muc 4 cta
File 3 [1].

Co6 tiém ning, véi w(p) nhu trong s hoc sau va T nhu
mang no-ron phd, nhung can phét trién thém, nhu dé
xuat trong Muc 5 cia File 8 [8].

C6 tiém ndng, nhung can diéu chinh A,; cho day
Lucas, vdi phan tich b6 sung, nhu dé xuét trong Muc
5 cua File 8 [8].

C6 tiém ning, v6i T hd trg kiém tra gia thuyét qua
phan tich phd, nhung can phat trién thém, nhu dé xuét
trong Muc 5 cua File 8 [8].

Khong, HRM chitng minh nghiém khong tim thudng
ciia {(s) c6 R(s) = 5, tuong thich véi dinh 1y, nhu
trinh bay trong Muc 4 cua File 4 [4].

C6 tiém ning, véi T phan tich phd dit liéu thoi gian
thuc, nhung can t6i uu héa thuit toan, nhu dé& xuét
trong Muc 5 cua File 8 [8].

véi a,q

Phan bién B4 sung tir Cac Ung dung Nang cao
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186

187

188

189

190

MO hinh ¢6 ap dung cho Gia
thuyét Birch va Swinnerton-
Dyer (BSD)?

M6 hinh c6 ap dung cho Gia
thuyét Hodge?

C6 thé dinh lugng sai s6 trong
md hinh ap dung cho Gia
thuyét Cramér khong?

T c6 thé anh xa dén toan td
khong giao hoan trong hinh
hoc khong giao hoan khong?
Pho A, c6 thé md rong dé
phan tich da tap sd hoc
khong?

C6, HRM dinh nghia A4, +(E) va Scosmic(@,,E) cho
duong cong elliptic E, du doan hang cta L(E,s) tai
s = 1 qua phan tich phd, nhu trinh bay trong Muc 5
cua File 8 [8].

C6, HRM dinh nghia A, 4 (X) va Scosmic(@,1,X) cho
da tap du xa X, phan tich 16p Hodge qua phd, hd trg
nghién ctiu thém, nhu trinh bay trong Muc 5 cua File
8 [8].

C0, sai s6 trong T (n, k) ~

—1
el | B3 (1 — %) dugc

log?n

gidi han béi log%n’ phu hop fféi limsup,_,., lOgngpn <1,
nhu trinh bay trong Muc 4 cua File 7 [4].

C6 tiém ning, véi T dinh nghia trén L%(]0,1] x R),
nhung can nghién ctiu thém dé xic dinh dnh xa chinh
x4c, nhu dé xuit trong Muc 5 ctia File 8 [8].

C6 tiém ndng, A, c6 thé anh xa dén céc gid tri riéng
cia Laplacian trén da tap, nhung can dinh nghia cu
thé cho mdi da tap, nhu dé xuét trong Muc 5 ctia File
8 [8], tham khao Katz-Sarnak [19].

16 Kétluan

Danh sach niy tdng hop 40 phan bién cudi ciung (STT 151 dén 190) d6i véi HRM, thudc céc
nhém "Phan bién Meta-Khoa hoc"va "Phan bién B sung tit Cac Ung dung Nang cao". Mbi
phan bién dudc danh sb thit tu d&€ ddm bio khong bo sét trong qua trinh xay dung céc bdo cdo.
Céc phan hdi chi tiét cling cb tinh chiit ché, dd bén viing, va tinh thong nhit ciia mo hinh, st
dung cic dinh ly, phan tich sai s, va tham chiéu dén Files 1-9. HRM dudc x4c 14p nhu mot
khung 1y thuyét manh mé cho 1y thuyét s6 gidi tich, 1y thuyét sé cong, va cac ting dung md rong.
V6i viéc hoan thién 190 phan bién qua cac File 10.1, 10.2, 10.3, va 10.4, ching t6i kinh moi
cong dong khoa hoc ddnh gi4 nghiém tic d€ hoan thién nghién ciu.
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