KHOA KHOA HOC TU NHIEN
BO MON GIAI TiCH

PE CUONG CHI TIET HQC PHAN

PO PO - TICH PHAN

M3 hoc phan: 111069

Dung cho CTDT: Pai hoc Sw pham Toén hoc
(CTDT dugce ban hanh theo Quyet dinh s6 2905/QD-DHHD ngay 25
thang 11 nam 2016 cua Hiéu trudng truong DH Hong Pure)

Thanh Hoa, thang 11 nam 2016




KHOA KHOA HOC TU NHIEN
BQ MON GIAI TiCH

PE CUONG CHI TIET HQC PHAN
PO PO - TICH PHAN
M3 hoc phén: 111069
1. Théng tin vé gidng vién
+ Lé Anh Minh
Chure danh, hoc ham, hoc vi: Giang vién - Thac sy toan hoc.
Thoi gian, dia diém lam viéc: Khoa KHTN - Truong Pai hoc Héng brrc.
Dia chi lién hé&: Thon Nhit X4 1, xa Hoﬁng Anh, huyén Hor?mg Hoéa, TH.
bién thoai: DB 090974 484 727
Email: leanhminh@ hdu.edu.vn
Théng tin vé giang vién cung day hoc phan nay
1. Ho va tén: Nguyén Xuan Thuan
Chutre danh - hoc vi: Giang vién chinh - Thac s Toan hoc
Dia diém lam viéc: Vin phong khoa KHTN - Truong Pai hoc Hong Puc.
Thoi gian lam viéc: Cac ngay trong tuan.
Dién thoai: 0914.463.944

Email: ngquyenxuanthuan@hdu.edu.vn

2. Ho va tén: Nguyén Manh Cuong;

Chure danh, hoc ham, hoc vi: Giang vién - Thac si Toan hoc;

Thoi gian, dia diém lam viéc: Khoa KHTN - Truong DH Héng brc;
Dién thoai: 0985642853;

2. Thong tin chung vé hoc phan:
Nganh dao tao: DPHSP Toéan

Tén hoc phan: Do do - tich phan
S6 tin chi: 02

M3 hoc phan: 111069

Hoc ky: 5


mailto:nguyenxuanthuan@hdu.edu.vn

Hoc phan tién quyét: Giai tich c6 dién, Khong gian metric va td po.

3. Muc tiéu hoc phin:

Kién thirc: Nam virng khai niém, tinh chat vé 1y thuyét do do triru tugng, ham do
dugc, tich phan Lebesgue va y nghia ddi v6i giai tich cb dién, giai tich hién dai.
Ky ning: + Két thiic hoc phan, sinh vién biét giai toan trén cac cau tric triru twong
(dai s6, -dai s0, d6 do, ham do duoc, hoi tu theo do do va hoi tu hau khap noi, tich
phan Lebesgue, ...);chimg minh va giai dugc cac bai tap vé do do va tich phan
Lebesgue.

+ Biét cach thu thap thong tin tir c4c tai liéu lién quan dén cac van dé dang nghién
ctru va biét trinh bay van dé khoa hoc thong qua cac hinh thirc nhu thao luan nhém,
seminar,. ..

Thdi dj: Nhan thire dugc bon phan va vai tro cia ngudi hoc trong qua trinh hoc
tap theo quy ché, yéu cdu ma hoc phan dé ra.

4. Tém tat ndi dung hoc: Dai sé va o -dai s6 tap hop; ham hop cong tinh va o
- cong tinh; bién phéan cta ham tap cong tinh; do do trén dai sd tap hop; d6 do
ngoai va do do cdm sinh bdi d§ do ngoai; dinh Iy Carathedory; d do trén va tiéu
chuan do duogc Lebesgue; ham do duogc; cau trac ham do duogc; hoi tu theo do do
va hoi tu hau khép noi; dinh nghia tich phan Lebesgue; cac tinh chét cua tich phan
Lebesgue; cac dinh 1y qua gidi han dusi dAu tich phan; b6 dé Fatou; lién hé gifra
tich phan Riemann va tich phan Lebesgue; khdng gian tich; dinh 1y Fubini.

5. Noi dung chi tiét hoc phan

Chuong 1. D do Lebesgue

1. o -daisd

2. Do do

3. b6 do ngoai

4. Do do Lebesgue



5. b6 do Borel

Chuong 2. Ham do dugc

1. Khong gian do duoc. Anh xa do dugc

2. Ham sb do duoc

3. Phép toan dai s trén cac ham do duoc. Ham tuwong duong
4. Cac dang hoi tu trén khong gian d6 do.

Chuong 3. Tich phan Lebesgue

1. Tich phan cia ham don gidn do dugc khong am

2. Tich phan ctia ham do dugc khong am

3. Tich phan ham do duoc bat ky

4. Mot sb tinh chat cua tich phan Lebesgue

5. Lién h¢ gifra tich phan Lebesgue va tich phan Riemann
6. Cac khdng gian Lebesgue

Chuong 4. Do do va tich phan trén khong gian tich

1. B9 do tich. Binh 1y Fubini

2. Bg do suy rong

6. Hoc li¢u

6.1. Gido trinh chinh

[1]. Nguyén Xuan Liém, T6pé dai cuwong - PJ do va Tich phin, NXB gi4o duc,
1997.

6.2. Tai liéu tham khao

[2]. Tran Trung, Mai Xuan Thao, Nguyén Xuan Thuan, Hoang Van Thi, Gidi tich
hién dagi, NXB Khoa hoc ki thuét va cong ngh¢, 2010.

[3]. Bui Pac Téc, Nguyén Thanh Ha, Bai tdp khéng gian Topé-Pé do-Tich phan,
NXB BHQG Ha ngi, 1999.



7. Hinh thirc t6 chire day hoc

7.1. Lich trinh chung

Hinh thirc t6 chirc day hoc hoc phan
Noi dung Ly Tu vin KT - Tong
thuyét Baltap | Twhee ciaGV | PG

Chuong 1 6 8 15
Chuong 2 4 5 9
Chuong 3 5 6 12
Chuong 4 3 3 6

Tong 18 22 90 42




7.2. Lich trinh cu thé d6i véi tirng ni dung

Tuin 1: Do do Lebesgue

TG,
bb

N6i dung chinh

Muc tiéu cu thé

Yéu cau
SV chuan
bi

tiét,

trén

Chuong 1. D do Lebesgue
1. o -daisd

2. D06 do

Sinh vién nim virng:

- Khai niém dai s6, o - dai
sb.

- Su khac nhau gitra dai
sé va o - dai sb.

- Khéi niém o - dai s6
Borel.

- Khai niém do do,
khong gian do.

- Cac vi du vé dai sb, o -
dai s, o - dai s6 Borel.
- C4c vi du vé d6 do,
khong gian do.

- Tinh chat cua do do.

- Khai niém do do du.

- Théc trién mot do do
khong da thanh méot do
do du.

Doc cac
trang 123 -
132 [1].

Tu hoc

bai s0 va d6 do

Tim hi€u thém cac vi du vé

dai so, o -dai s0,

Tham khao
cac hoc
liéu [2] va

internet.




Tuin 2: D6 do Lebesgue (tiép)

Hinh Yéu céu
TG, " 2
thire bb No6i dung chinh Muc tiéu cu thé SV chuan
TCDH bi
Baitap |3 Bai tap vé: Ném vitng Iy thuy&t, thanh Lam céac
tict, - Chtrng minh ho cac tap con la thao giai bai tap lién quan baitap 1 -
tren dai 50, o - dai so. dén dai s, o - dai s6 va 18 trang
16p - Chang minh mot ham s6 18 | 45 4o, 48 do di 161 - 163
6 do, do do du. [1]
Lam cac
bai tap 255
- 274 trang
60 - 63 [3].
Tu hoc Céc bai tap vé tinh chat cia 46 | Rén luyén k¥ ning giai bai | Lam cac
do, do do du tap, qua d6 nam viing 1y bai tap
thuyét. trong [2,3]




Tuin 3: Do do Lebesgue (tiép)

Hinh TG Yéu ciu
thire DD’ No6i dung chinh Muc tiéu cu thé SV chuin
TCDH bi
Ly 3 Chwong 1. P do Lebesgue | Sinh vién ndm vimg: boc cac
thuyét tict, ) trang 132 -
5 3i - Bai toan théc trién do do
trén 3. B§ do ngoai . 146 [1].
16p 4. Do do Lebesgue - Khai niém do do ngoai.
5 Po do Borel - Dinh 1y Caratheodory va
cac bd dé vé tinh chét cua
dd do ngoai.
- Binh 1y Hahn vé thac
trién d6 do.
- B§ do Borel trong mot
khoang dong hiru han.
- B do Borel trong R.
- B§ do Lebesgue trong
khong gian R.
Tu hoc On tap vé do do Lebesgue va On tap kién thirc tuan hoc Tham khao
do do Borel bai giang.




Tuin 4: D6 do Lebesgue (tiép)

Hinh Yéu cau
thire I)C; No6i dung chinh Muc tiéu cu thé SV chuin
TCDH bi
Baitap |3 Bai tap vé: Ném ving Iy thuyét va van Lam céac
tict, - Chtrng minh mgt ham s6 1a dung thanh thao vao giai bai tap 19 -
trén mot do do (tiép) bai tap. 24 trang
16p - Tinh chat ctia o do (ti€p) 163 - 164
- Chirng minh mot ham sé 1a 46 [1].
do ngoai, tinh chat cta do do Lam cac
ngoai. bai tap 275
- Bg do Lebesgue - 283 trang
- b6 do Borel 63 - 64 [3].
Tu hoc Bai tap vé do do Lebesgue, @0 | Rén luyén ki nang giai bai | Tham khao
do Borel tap [2]




Tuin 5: D6 do Lebesgue (tiép)

Hinh Yéu cau
thire e No6i dung chinh Muc tiéu cu thé SV chuin
TCDH b bi
Baitap |2 Bai tap vé: Ném ving Iy thuyét va van Lam céac
tict, - Do do Lebesgue (tiép) dung thanh thao vao giai bai tap 25 -
trén - Bo do Borel (tiép) bai tap. 30 trang
16p 164 - 165
[1].
Lam cac
bai tap 284
- 294 trang
64 - 65 [3].
Kiém |1 ’ - Dai 50, 0 - dai s Kiém tra, danh gi thuong
tra tiet, - B9 do, tap do dugc Xuyeén.
rén |- Pg do Lebesgue
6p - B§ do Borel
Tu hoc Bai tap vé do do Lebesgue, d0 | Rén luyén k¥ nang giai bai | Tham khao
do Borel tap [2]




Tuin 6: Ham do duoc

Hinh
thue
TCDH

TG,
bb

No6i dung chinh

Muc tiéu cu thé

Yéu cau
SV chuan
bi

Ly
thuyét

tiét,

trén

Chuong 2. Ham do duge

1. Khong gian do dugc. Anh

xa do duoc

2. Ham s6 do duoc

3. Phép toan dai sb trén céc

ham do dugc. Ham tuong

duong

Sinh vién ndm viing:

- Khéi niém tap so thuc md
rong.

- Khai niém ham so6 hitu
han.

- Khéi niém ham so6 do
duoc

- Cac ménh dé tuong
duong doi véi mot ham do

duoc.

- Tinh chat do duoc cua
tong, tich, thurong, max,
min, va gioi han cac ham
do duoc.

- Cau truc cua ham so6 do
duoc

- Khéai niém hau khap noi
- Khai niém va tinh chat
cua ham tuong duong

- Dinh 1y Egoroft.

- Dinh 1y Lusin.

Doc cac
trang 146 -
156 [1].

Tu hoc

Ham do duoc va cac tinh chat

Tim hi€u va nam vitng tinh

chit ham do duoc

Tham khao
cac hoc

lidu [2-3].
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Tuén 7: Haim do duoc (tiép)

Hinh Yéu cau
thire e No6i dung chinh Muc tiéu cu thé SV chuin

TCDH b bi

Ly , 1 , Chwong 2. Ham do dwoc | Sinh vién ndm vimng: Poc cac

thuyét tict, . trang 157 -
rén 4. C4c dang hoi tu trén khong | - Khai niém va tinh chat 161 [1].
l6p gian d6 do. cua cac day ham hoi tu

theo d6 do

- Khai niém hoi tu hau
khép noi.

- Quan h¢ gitra su hoi tu
hau khap noi va sy hoi tu
theo do do.

Baitap |2 Bai tap vé: Ném ving Iy thuyét, thanh Lam céac
tict, - Ham s6 do duoc thao trong van dung giai bai tap 31
trén - Tinh do dugc cua anh va tao bai tap. dén bai tap
16p anh ctia ham s6 do dugc. 42 trang

- Chirng minh mot ham s6 1a do 165 [1].
duogc Lebesgue Lam céac
bai tap 295
- 302 [3].
Tu hoc Bai tap vé ham do dugc Rén luyén k¥ nang tim toi, | Cac vidu
giai quyét van dé va bai tap
trong [2],
tham khao
internet.
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Tuan 8: Ham do duoc (tiép)

Hinh Yéu cau
TG, . .
thire No6i dung chinh Muc tiéu cu thé SV chuan
TCDH b bi
Baitap |3 Bai tap vé: Ném vitng Iy thuyét, thanh Lam cac
tiét, - Su hoi tu trén cac khong gian thao trong van dung gidi bai tap 43
trén do. bai tap. dén bai tap
16p 54 trang
165 - 168
[1].
Lam céc
bai tap 303
dén bai tap
309 trang
68 - 69 [3].
Tu hoc Bai tap vé sy hdi tu trén cac Tim hiéu, nim viing, phan | Cac viduy
khong gian do biét dugc cac sy hoi tu trén | va bai tap
cac khong gian do, van trong [2],
dung duoc 1y thuyét vao tham khao
giai bai tap. internet.
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Tuén 9: Tich phan Lebesgue

Hinh TG Yéu cau
thire DD’ No6i dung chinh Muc tiéu cu thé SV chuin
TCDH bi
Ly 3 Chwong 3. Tich phan |Sinh vién nim viing: Doc cic
thuyét | tiét, , trang 168 -
i Lebesgue - Dinh nghia, tinh chat cta
trén T 182 [1].
16p 1. Tich phan cta ham don | tich phan cua ham don
gian do duoc khong am gidn do duge.
2. Tich phan ctia ham do dugc | - Dinh nghta tich phan cta
A a ham do dugc khong am.
khéng am
., | - Pinh nghia tich phan cta
3. Tich phan ham do dugc bat ,
ham do duogc bat ky.
ky
) ) - Céc tinh chit co ban tich
4. Mot so tinh chat cua tich phan: tich phan ctia ham
phan Lebesgue do duoc trén mét tap co do
do khong, tinh chat so
sanh, tich phan ctia ham do
duoc trén hop cua hai tap
hop,...
Tu hoc Céac khong gian Lebesgue Tim hiéu khong gian cac Tham khéo
ham kha tich Lebesgue [2] va
internet.
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Tuén 10: Tich phan Lebesgue (tiép)

Hinh Yéu ciu
thire e No6i dung chinh Muc tiéu cu thé SV chuin

TCDH b bi

Y |2 |Chuong 3. Tich phan |Sinhvién nim ving: DPoc cac

thuyet Eztr; Lebesgue (tiép) - Dinh 13:/ Lebesgue vé SI_I, ;rsgg[]z% -
16p 4. Mot sb tinh chit cua tich | hoi tu doi mot day ham so

phan Lebesgue (tiép) do dugc khong &m.

5. Lién hé gifia tich phan | Dih1y Lebesgue vé hoi

Lebesgue va tich phan v don di¢u

Riemann - Dinh ly Lebesgue vé hoi
tu bi chan
- Tinh & - cOng tinh va lién
tuc tuy¢t ddi cua tich phan.
- Diéu kién kha tich
Riemann, quan h¢ gitra
tich phan Riemann va tich
phan Lebesgue.

Baitap |1 Bai tap vé: Ném virng khai niém, tinh Lam cac
tiét, - C4c tinh chat xung quanh 16p chéit cita 16p céc ham kha bai tap 331
trén cac ham kha tich Lebesgue. tich Lebesgue, va van dung | 335 trang
l6p thanh thao vao giai baitap | 2~ 80 L3I

ung dung lién quan.

Tu hoc Céac khong gian Lebesgue Tim hiéu tinh chat khong | Tham khao

(tiép) gian cac ham kha tich [2] va
Lebesgue internet.
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Tuén 11: Tich phan Lebesgue (tiép)

Hinh Yéu cau
TG, . .
thire No6i dung chinh Muc tiéu cu thé SV chuan
TCDH b bi
Baitap |3 Bai tap vé: Ném vitng mét sé didu Lam céac
tict, - Mot s0 diéu kién dé ham do kién kha tich Lebesgue va bai tap 336
trén duoc kha tich Lebesgue, khong van dung thanh thao vao - 356 trang
16p kha tich Lebesgue. gidi todn. 80 - 83 [3]
Tu hoc Bai tap vé xét tinh kha tich Reén luyén k¥ ndng gidi bai | Tham khao
Lebesgue va mot so tinh chat tap, k¥ nang van dung ly [1,2] va
ctia cac ham kha tich thuyét. internet.

Lebesgue
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Tuén 12: Tich phan Lebesgue (tiép)

Hinh Yéu céu
thire e Noi dung chinh Muc tiéu cu thé SV chuin
TCDH b bi
Baitap |2 Bai tap vé: Ném vitng Iy thuyét va Lam céac
tict, - X¢ét tinh kha tich Riemann va thanh thao tinh tich phan bai tap 17 -
trén kha tich Lebesgue. Lebesgue. 22 trang
16p - Tinh tich phan Lebesgue 209 - 210
thong qua mbi lién hé giita tich [1].
phan Riemann va tich phan Lam céac
Lebesgue. bai tap 357
- 367 trang
83-85]3].
Kiém 1 Tich phan Lebesgue Kiém tra danh gid thuong
tra tict, Xuyén
trén
16p
Tu hoc On tap tich phan Lebesgue

16




Tuén 13: D6 do va tich phan trén khong gian tich

Hinh Yéu cau
TG, . ’
thire bb No6i dung chinh Muc tiéu cu thé SV chuan
TCDH bi
Ly 3 Chuwong 4. D do va tich | Sinh vién nfm vimg: DBoc cac
thuyét tict, trang 197 -

. phan trén khong gian tich | _ Kh4i ni¢m va tinh chét
trén S . 207 [1].
1. Do do tich. Dinh 1y Fubini | cua tich cac o - dai so

- B¢ do trén khong gian

tich.

2. Bg do suy rong

- Dinh ly Fubini va tng
dung.
- B§ do suy rong va tinh

chit.

Tu hoc Tinh chét ctia d6 do suy rong Tim hiéu thém ¥ nghia, Tham khao
tinh chat va tng dung cta [2].

do do suy rong.
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Tuén 14: D6 do va tich phan trén khong gian tich (tiép)

Hinh Yéu cau
thire e No6i dung chinh Muc tiéu cu thé SV chuin
TCDH b bi
Baitap |3 Bai tap vé: Ném virng khai niém do do Lam céac
tiét, - b6 do trén khdng gian tich va tich phén trén céc bai tap 368
trén - Xét tinh kha tich va tich phan | 6ng gian tich - 375 trang
16p Lebesgue trén cac khong gian 85 - 86 [3].
tich.
Tu hoc On tap toan bo ndi1 dung hoc

phan
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8. Chinh sach @6i véi mén hoc
Yéu cau doi véi sinh vién:
- Lén l6p tdi thiéu 80% sb tiét cua chuong trinh dao tao mon hoc:
+ Lén 16p 1y thuyét: 18 tiét, yéu cau tich cuc tham gia thao luin x4y dung bai.
+ Lam bai tap 22 tiét, yéu cau tich cuc, chi dong lam diy du bai tip va trinh bay trén
trén bang khi GV yéu cau.
- Ty nghién cuu, tu hoc: 90 tiét
- Chuén bi ddy du tai liéu chinh, tai liéu tham khao va tham gia ddy du cac gio hoc Iy
thuyét va lam bai tap.
- Lam day du cac bai tap va bai kiém tra theo quy dinh.
9. Phwong phap, hinh thirc kiém tra - danh gia két qua hoc tip hoc phan
Tiéu chudn danh gid sinh vién:
- Du 16p: bét budc
- Thuyét trinh bai hoc, bai tip, thdo luan: Theo nhém
- Thi giita hoc phan: Theo ké hoach trong dé cuong chi tiét
- Thi hét hoc phan: Theo ké hoach chung cta nha truong
Phdn lwong cdc diém timg phan trong diém hoc phan nhw sau:
9.1. Kiém tra thwong xuyén: Trong s6 30 %
- S luong: 2 bai
- Hinh thuec:
+2 bai kiém tra tu ludn 1 tiét vao c4c gio hoc trén 16p
9.2. Kiém tra, ddnh gid giiva ky: Trong s6 20%
- Sinh vién 1am 1 bai kiém tra viét 1 tiét, hinh thtrc kiém tra ty luan.
9.3 Kiém tra dinh gid cudi ky: Trong sb 50%
Hinh thtc: Thi viét hodc 1am bai tap 16n.
9.3.1. Thi viét
- Thoi gian: 90 phut
- Noi dung trong chuong trinh da hoc

- Muc tiéu: Kiém tra kién thirc toan bd hoc phﬁn
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9.3.2. Bai tap lon

- D& bai tip 16n cho phép ngudi hoc duoce tir lua chon 1 chi dé (trong sb cac cha dé cho
san). Nguoi hoc duoc 1am bai tap 16n sau khi lam bai kiém tra giita ky va phai hoan thanh
trude khi két thuc hoc phan 1 tudn.

- Tiéu chi danh gia bai tap lon:

+ Hinh thirc (chiém 10% diém toan bai tap 16n): Trinh by ding yéu cau, ciu trac mach
lac, trich dan rd rang, ding qui dinh.

+ Noi dung: (chiém 80% diém toan bai tap 16n): Trinh bay diy du theo yéu ciu cia van
dé dit ra, trinh bay thang vao van dé, phan loai dugc cac dang bai tip va cach giai timg dang
cu thé. Cac bai tap duoc trinh bay theo murc do tir dé dén kho, khuyén khich cac bai tap mang
tinh ing dung.

+ Nang cao (chiém 10% diém toan bai tap 16n): Tham khao nhiéu tai liéu, thé hién sy am
hiéu van d&, van dung hop 1y cac kién thirc dé giai quyét duoc cac bai tap tong hop kién thirc.
Danh gia mon hoc duoc tinh theo cong thure:

DTBMH = Ax30%+ Bx20% + Cx50%

Trong do:

A: Diém danh gia qua trinh = DTB (céc bai kiém tra thudng xuyén).

B: Piém danh gia giira ky.

C: Piém danh gia cubi ky.

10. Thang diém: Thang diém 10.
11. Céc yéu ciu ciia gidng vién

- Trudc khi 1én 16p SV phai chuan bi day du tai liéu hoc tap va 1am dy du cac BT theo

yéu cau ciia GV.

- Ngoai gio 1€n 16p SV phai tich cuc tu hoc, tu nghién ctru dé hoan thanh t6t mon hoc

Ngay 23 thang 11 ndm 2016

Truwéng khoa P. Truéng b6 mon Giang vién soan dé cuong

Mai Xuin Thao Nguyén Xuin Thuén Lé Anh Minh
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