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L.oi cam on

Luan van nay dugc hoan thanh tai truong Pai hoc Khoa hoc - Pai hoc
Thai Nguyén. TAc gia xin bay té long biét on sau sic véi GS.TSKH Ha Huy
Khodi, ngudi thay da truc tiép huéng dan tan tinh va dong vién tic gia trong
subt thoi gian nghién cifu vita qua.

Xin chan thanh cdm on tdi cac thay, co gido trong Khoa Todn - Tin, cic
ban hoc vién 16p Cao hoc Toan K7D truong Pai hoc Khoa hoc - Pai hoc Thai
Nguyén, va cic ban dong nghiép da tao diéu kién thuin 1¢i, dong vién tic gia
trong qua trinh hoc tap va nghién ctiu tai truong.

Tac gia ciing xin bay to long biét on siu sic t6i gia dinh va ngudi than
luon khuyén khich, dong vién tac gia trong sudt qud trinh hoc tip va 1am luin
van.

Miic di ¢6 nhiéu ¢ ging nhung luin vin khé tranh khoi nhiing thiéu sot
va han ché. T4c gid mong nhin dudc nhitng y kién déng gép quy bdu cia cic

thay cd va ban doc d€ luan vin dugc hoan thién hon.

Thai Nguyén, 2015 P6 Thu Thuy

Hoc vién Cao hoc Todn K7D,
Truong DH Khoa hoc - DH Thdi Nguyén



Mé dau

Khi thiét 1ap nhiing tuong tu gilta da thic va sd nguyén, ngudi ta nhin
thiy rang khé khin 16n nhét 1a dbi v6i cac sd nguyén, khong c6 mot khai
niém dao ham nhu véi da thic. Vi thé, cé nhiéu c¢b ging khac nhau nham xay
dung khai niém dao ham trong tip hop s6 nguyén.

Di nhién bat ky khdi niém dao ham nao ciing can phai thod mian mot sb
tinh chét co ban, nhu cong thiic Leibnitz, hay nghiém ctia mot sd phuong trinh
vi phan don gian nhit. Luin vin nham trinh bay mot két qua trong nhiing cb
gang xay dung khai niém dao ham cho tip hop s6 nguyén.

Luan van dudc chia thanh 2 chuong v6i ndi dung chinh nhu sau:

Chuong 1 trinh bay khdi niém, tinh chit ctia dao ham ctia mot s6 tu nhién
va giai mot s6 phuong trinh vi phan don gian.

Chuong 2 md rong khdi niém dao ham cho mot s6 nguyén, s hitu ty, sb

vO ty va sb thuc tiy y.

Thdi Nguyén, ngay 20 thdng 11 nam 2015

P6 Thu Thay

Email: huanthuyloi@gmail.com


huanthuyloi@gmail.com

Chuong 1

Pao ham cua so tu nhién

Trong chuong nay, ta dinh nghia dao ham ctia mot s6 nguyén 13 mot 4nh
xa bién moi s6 nguyén t6 thanh 1 va thda man Quy tic Leibnitz. Muc dich
chinh cta chuong 1a xem xét c4c tinh chit co ban ctia dnh xa trén va chi ra
cach tdng quat héa khai niém dao ham cho trudng hop s6 hitu ti va sb thuc tlty
y. O day, chiing t6i gidi thiéu mot s6 phong doan, tim méi lién hé v6i phong
dodn ctia Goldbach va phong doan vé ciip nguyén td sanh ddi. Cudi cling 13
giai mot sd phuong trinh vi phan don gidn va tinh ham sinh.

1.1 DPao ham caa mét so tu nhién

Dinh nghia 1.1.1. Pao ham ctia mot sb tu nhién dudc dinh nghia nhu sau:
e p' =1 vdi s6 nguyén td p bat ky,
o (ab) = a'b+ ab v6ibitki a,b € N (Quy tic Leibnitz).

Vidul.1.l. Tac6 6 = (2.3) =2/.3+23 =1.3+2.1=5.

Dudi day 1a danh sach ctia 18 s6 nguyén duong va dao ham bac nhét, bac



hai, bac ba cua chung:

n(12(3/4/5/6|7|8 91011 12|13 |14|15] 16 |17 18
n o1 1|41 |5{1 12|67 |1 |16|1 ]9 8|32 |1/ 21
n”10/0[0[4/0[1|0|16|(5| 1|0 (32]0/|6|12]80/|0/]10
n”10(0/0[4/0/0/0[32|1[0 |0 8,05 |16/176|0 |7

Pinhlil.l.1.a) 1'=0, b)0' =0.

Chiing minh. a) St dung Quy tic Leibnitz, ta c6
I=’=1=1)el'=11+1'le1=21"=1=0.

b) Tuong tu, theo Quy tic Leibnitz ta c6

0=20=0=20+20<0=20=0=0.

[
z Z Z k
Pinh li 1.1.2. Cho n la m¢t so tw nhién bat ky. Khi do, néun = [[ p;" thi
i=1
k
n;
n=n —. (1.1)

m

Chiing minh. Ta viét n = [] p;, trong d6 p; khong can thiét phai khac nhau.

i=1

. . ) m m 1
Ta ching minh bang quy nap trén m rang néu n = [[p; thin’ = n)  —
i=1 i=1 Pi

That vy, khi m = 1 thi n 12 sd nguyén té va do d6 n’ = 1. Gia st phat biéu

m m 1

dung véibatky k =m € N, ticlanéun = [] p; thin’ = n > —. Khi do, ta
i=1 i=1DPi

co

(npmﬂ)/ = n’pm+1 + n(pm+1)/




mo1
=N+ NPm+1 Z_.
i=1

m+1 1

= NPm+1 Z —
io1 D

7

) k k N,

T do, suyranéun = [[p" thin’ =n)  —
i=1 i=1 Di

2 1 1

Vidu 1.1.2. Tacé (60) = (22.3.5)" = 60. stagte] = 92.

w

Chu y rang tinh chit tuyén tinh khong ding trong trudng hodp téng quat:
Vi nhiéu cip 6 a, b, ta c6 (a +b) # a’' +b'. Hon nita (ab)” # a” + 2ab + "
vi ta can tinh chat tuyén tinh d€ chiing minh diéu nay. Sé rat hay néu ta mo ta
dugc tht ca cac cdp (a, b) 1a nghiém clia phuong trinh vi phan (a+b)’ = o’ +b'.
Ta ¢6 thé tim dudc mot nghiém trong bang trén d6 1a (4, 8). Nghiém nay c6

thé thu dugc tlit nghiém (1, 2) bing cach st dung két qua sau:
Dinh li 1.1.3. Néu (a + b)' = o' + ' thi vdi k la mot sé tw nhién bdt ki, ta cé
(ka + kb) = (ka)" + (kb)'.
Diéu nay ciing diing doi vdi bdt ddng thiic
(a+b) >d +b = (ka+ kb) > (ka) + (kb)',

(a+0b) <d+V = (ka+ kb) < (ka) + (kb)'.

Hon nita, co thé md réng cho mdt t6 hop tuyén tinh, chdng han:

(Z %ai)/ = Z%‘(ai)’ = (k Z%ai>, = Z%(kai)/-



Chiing minh. Céch chiing minh cho tit c4 cic trudng hdp déu gibng nhau, vi
vay ta chi can xét cach chiing minh cho mot trudng hodp, vi du trudng hop >
v6i hai s6 hang:
(ka+ kb) = (k(a+0)) = K(a+b) + k(a+b)’

=Ka+ Kb+ k(a+0b)

> Ka+kEbo+k(d +V)

=k'a+kd + k' + Kb

= (ka) + (kb)".

0
Hé qua 1.1.1.
(3k) = K + (2k)'; (2k) > 2K,
(5k)' < (2k)' + (3k)'; (5k) = (2k)' + 3(k)'.

Chitng minh. Vil +2 =0+ 1=1va3 = 1nén 3 =1+ 2. Theo Dinh

1y LT3 suy ra
(3k) = (1k +2k) = (1k) + (2k)'.

Tuong tu, ta co
2>1+1; 5<2'43; 5=2"+31"
Suy ra
(2k) > 2K';  (Bk) < (2k) + (3k)"; (5k) = (2k)" + 3(k)".
Hé qua dugc chiing minh. ]

Dudi day la danh sach cta cac cap (a,b) véia < b < 100, ged(a,b) =1

thdoaman (a +b)' =a’' + b

(1,2),  (4,35), (4,91), (8,85), (11,14), (18,67), (26,29)



(27,55), (35,81), (38,47), (38,83), (50,79), (62,83), (95,99)
Dinh li 1.1.4. Vi 56 tw nhién k > 1 bdt ki,
n' >n = (kn) > kn.

Chiing minh. Ta c6 (kn) = k'n + kn' > kn’ > kn. Diéu phai chiing minh.
[

1.2 Phuong trinh n' = n

Tiép theo ching ta gidi mot s6 phuong trinh vi phan don gidn dbi véi sb
nguyén duong. Dau tién 13 phuong trinh n’ = n va trong phan nay ta sé chiing
minh rang phuong trinh nay c6 nghiém khi va chi khi n = p?, trong d6 p 1a

sO nguyén to.

Dinh li 1.2.1. Néu n = p”.m vdi p la s6 nguyén té va m > 1 la s6 tw nhién

thin' = p’(m+m’) va klim n*) = oo.
—00

Chiing minh. Theo Quy tic Leibnitz va (1.1)), ta cé n' = (p?)'.m + pP.m/ =
pP(m 4+ m') > n va bang quy nap thi n®) > n + k. O

Dinh li 1.2.2. Cho p* la liiy thita cao nhdt ciia s6 nguyén té p ma chia hét s6
tw nhiénn. Néu 0 < k < p thi p*~' la liiy thita cao nhdt ciia p ma chia hét n',

Bdc biét, cdc sé n,n’,n". ..., n" la khdc nhau.

Chiing minh. Ditn = pFm. Khi dé n' = kp*~'m+p*m’ = p* "L (km+pm/)
vavik < pnén km-+pm’ khong chia hét cho p, do d6 n’ chi chia hét cho p*~!.
Tit 1ap ludn nay suy ra n” chi chia hét cho p*~2 vacac sé n,n’,n”, ..., n 1a

khac nhau. ]

Heé qua 1.2.1. S6 nguyén duong n khong co wdc chinh phuwong néu va chi néu

(n,n") = 1.



