Header Page I of 52.

DAI HOC THAI NGUYEN
TRUONG DAI HOC KHOA HOC

Nguyén Van Chién

GIAI MOT LOP BAI TOAN HINH HOC NHO SO PHUC

Chuyén nganh: Toan So Cap
Ma s6: 60 46 01 13

LUAN VAN THAC SI TOAN HOC

Ngudi huéng dan khoa hoc:
GS. TSKH. Ha Huy Khoai

Thai Nguyén, nam 2012

186 héa béi Trung tam Hoc liéu — Dai hoc Thai Nguyén http://www.lrc-tnu.edu.vn



Header Page 2 of 52.

1

Muc luc
2, X 3
1 Dinh nghia sb phiic| 5
[1.1 Su biéu dién dai sb ctia s6 phid]. . . . . . . .. ... .. 5
[1.1.1 Dinh nghia s6 phitd . . . . . . ... ... ... ... 5)
[1.1.2  Céc tinh chat lien quan dén phép cong s6 phid . . . 6
[1.1.3 Céc tinh chét lien quan dén phép nhan| . . . . . . . 6
1.2 Dang daisbciasdphicd . . . . . . ... 7
1.3 Y nghia hinh hoc ctia cac s6 phiic v modun| . . . . . . .. 10
1.3.1 Y nghia hinh hoc ctia s6 phid . . . . . . . . .. .. 10
1.3.2 Y nghia hinh hoc cia modun| . . . . . . . . . . ... 11
133 Y nghia hinh hoc ctia cdc phép toan dai sd . . . . . 12
1.4 Dang luong gidc ctia s6 phid . . . . . . . ..., 12
[1.4.1 Toa do cuc trong mat phangl . . . . . . . ... ... 12
1.42 Toa do cuc clia s6 phitc| . . . . . . . . .. ... ... 13
1.4.3  Céc phép toan sd phiic trong toa do cud . . . . . . 14
1.4.4 Y nghia hinh hoc ctia phép nhan| . . . . . . .. ... 14
1.45 Céccanbacnciadonvi . .. . .. . . . ... ... 15
2 S6 phiic va hinh hod 19
2.1 Mot vai khai niém va tinh chat) . . . . . ... 19
2.1.1 Khoang cach giita hai diém| . . . . . . .. ... ... 19
2.1.2  Doan thing, tia, dudng thing . . . . .. .. .. .. 19
2.1.3 Chia doan thing theomot tisd| . . . . . ... ... 22
.14 Goécdinh hudng|. . . . ... ... 22
2.1.5  Goéc gitta hai dudng thdng | . . . . . . . . ... ... 23
2.1.6  Phép quay mot diém| . . . . . . . . ... ... ... 23

286 héa béi T rung tam Hoc lieu — Dai hoc Thai Nguyén

http://www.lrc-tnu.edu.vn



Header Page 3 of 52.

2
2.2 Diéu kien thang hang, vuong géc va cing thudc mot dudng |
I tronl ... 25
2.3 Tam gidc dong dang| . . . . . . . . ... ... ... ... 27
2.4 Tam gidcdeu . . . .. ... 31
2.5 Tich thuc ctia hai s6 phid. . . . . . . . .. ... ... ... 36
13 Hinh hoc giai tich trong s6 phiic| 40
13.1 Phuong trinh duong thang | . . . . . . . . ... .. ... .. 40
13.2  Phuong trinh duong thing xac dinh béi hai diem | . . . . . 41
13.3  Phuong trinh dudng thing xac dinh béi mot diém va phuong | 42
13.4 Hinh chiéu vuong géc ctia mot diém lén mot duong thang] . 43
3.5 Khoang céch tit mot diém dén mot duong thang . . . . . . 44
3.6 Duong tron| . . . .. ... 44
13.7 Phuong tich ctia mot diém déi véi mot dusng tron | . . . . . 46
3.8 Goc gitta hai dudng tron | . . . . . . . ... 46
| Két luan)| 50
| Tai lidu tham khao| 51

386 héa béi Trung tam Hoc liéu — Pai hoc Thdi Nguyén http://www.lrc-tnu.edu.vn



Header Page 4 of 52.

MG dau

1.Li do chon dé tai

V6i cac bai toan hinh hoc so cap thi viéc tim nhiéu phuong phéap giai
dem lai cho nguoi hoc nhiéu hing tht va ham thich hoc mon toan hon.
Dac biet 1a déi véi cac gido vién, cac em hoc sinh dang tric tiép gidng day
va hoc tap trong cac cap hoc pho thong. Ban than 1a mot gido vien dang
gidng day & truong THPT, nén dé tai rat c6 ¥ nghia trong thuc tién. Vi
vay toi da lga chon dé tai nay. Cé nhiéu cach tiép can va nghién ctiu vé
da giac nhu phuong phap vecto, phuong phap toa do, ... Tuy vay, trong
dé tai nay tac gid chi xin dugc trinh bay mot sd ting dung ciia s6 phic
trong viéc nghién citu va gidi quyét mot s6 bai toan vé hinh hoc so cap.
Ciing chinh vi thé noi dung trong dé tai nay gom cac kién thiic vé sé phiic,
mot s6 kién thitc ve hinh hoc vA mot s6 ing dung ctia s6 phic trong viéc
nghién cttu mot s6 bai toan vé hinh hoc so cap.

2. Muc dich nghién ctu

Hé théng va tong quét cac bai toan vé da gidc bing phuong phap sb
phtic va cac tng dung khac nhau trong trusng pho thong. Dong thsi nim

duge mot s6 ki thuat tinh toan bién ddi hinh hoc lien quan dén s6 phiic.
3. Nhiém vu cta dé tai

Dua ra dinh nghia v cac phép toan vé s6 phitc mot cach tong quat co
vi du minh hoa kém theo, ngoai ra dé tai di sau md rong cac mang kién
thiic vé s6 phiic 4p dung trong hinh hoc, diic biét cac bai toan ve da giéc.
Bén canh d6, qua viéc nghién citu dé tai trang bi cho ban than them

mot sO nguon tu lieu trong qué trinh gidng day va nghién ctu.
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4. Dbi tuong va pham vi nghién citu

Nghién citu cac bai toan hinh hoc va dung sé phtic vao gidi cac bai toan
hinh hoc so cap, xét cac ting dung lién quan.

Nghién cttu tit cac tai liéu, gido trinh cia GS — TSKH Ha Huy Khoai,
cac tai lieu boi dudng hoc sinh gidi, t sach chuyén toan, Tap chi toan hoc

va tudi tré,. ..
5. Y nghia khoa hoc va thuc tién ctia dé tai

Tao dugc mot dé tai phu hop cho viéc gidng day, boi dudng hoc sinh
Trung hoc pho thong. Dé tai déng gop thiét thuc cho viee day va hoc cac
chuyén dé toan trong truong THPT, dem lai niem dam mé sang tao trong

viéc day va hoc toan.
6. Cau tric cua luan van

Ngoai phan md dau va két luan, luan van gom 3 chuong
Chuong I: Dinh nghia s6 phiic
Chuong II: S6 phtic va hinh hoc
Chuong III: Hinh hoc gidi tich trong s6 phiic

Qua day tac gid xin bay té long biét on dén GS.TSKH Ha Huy Khoai,
nguoi da tan tinh gitp d6, dong vién va an can chi bado cho em hoan
thanh luan van nay. Dong thoi em xin chan thanh cdm on cac thay giao,
co gido trong hoi dong khoa hoc thudc Dai hoc Thai Nguyeén, cac thay
gido, co gido tryc tiép gidng day 16p Cao hoc toan K4C truong Dai hoc
Khoa hoc — Dai hoc Thai Nguyén da tao dieu kién tét nhat, da nhiet
tinh giang day va dinh huéng cho em trong qua trinh hoc tap va nghién
cttu. Tuy da hét stc ¢6 gang nghién ctu dé tai va viét luan vian, song kho
tranh khoi nhiing sai sot. Tac giad rat mong nhan dudgce sy chi bdo, huéng
dan clia cac thay, cac co va su déng gop ¥ kién clia cac ban be dong
nghiép dé luan vin ctia em duge hoan chinh va c6 ¥ nghia thiét thuc hon.

Tran trong cam on!

Thai Nguyén, nam 2012

Tac gia
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Chuong 1

Dinh nghia s6 phiic

1.1 Su bieu dién dai s ciia sd phiic
1.1.1 Dinh nghia s6 phiic

Gia thiét ta da biét dinh nghia va cac tinh chat co sé clia tap hgp cac so
thuc R.

Taxét tap hop R? = RR = {(x,y)|z,y € R}. Hai phan t1t (z1, y1) vd (29,92),
bang nhau khi va chi khi 21 = x5 va y; = yo. Céc phép toan cong va nhan
duge dinh nghia trén R? nhu sau:

214+ 2= (z1,01) + (22,92) = (1 +22,y1 +12) € R®.

Z1.29 = (1?1, yl) . (562, y2) = (x1552 — Y1Y2, T1Y2 + 1?2?/1) € R%.

Véi moi 21 = (z1,y1) € R? va 29 = (29, 12) € R% Phan t1t z; + 2 goi 1
tong clia 21, 29 va phan ti z1.20 € R? goi la tich clia 21, 29.

Nhan xét:

1)Néu z; = (21,0) € R? va 25 = (22,0) € R? thi 2129 = (2129, 0).

2)Néu 21 = (0,y1) € R% v& 20 = (0,72) € R? thi 2120 = (—y192,0) .

Pinh nghia: Tap hop R? ciing véi cac phép toan cong va nhan,dude goi
la tap s6 phtic, ki higu C. Méi phan tit z = (z,y) € C duge goi 1a mot s6
phiic.

Ki higu C* dé chi tap hop C\ {(0,0)}.
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1.1.2 CAc tinh chat lién quan dén phép coéng sbé phiic

(a) Tinh giao hoan: 2z; + 25 = 29 + 21 v6i moi z1, 20 € C.
(b) Tinh két hop: (21 + 22) + 23 = 21 + (22 + 23) v6i moi 21, 29, 23 € C.
(c) Phan tit don vi: C6 duy nhat mot sé phitc 0=(0,0) dé
240=0+4+2= 2z véi moi z = (x,y) € C.
(d) Phan tit déi: Méi s6 phiic z = (x,y) ¢6 duy nhat sb phiic
~7 = (-x,-y) sao cho z + (—z2) = (—2) + 2 = 0.

1.1.3 Cac tinh chéat lién quan dén phép nhan
Phép nhan cac s6 phiic théa man cac diéu kién sau day

Tinh giao hoan: z1z9 = 2921 v6i moi 21, 29 € C.

Tinh két hop: (z122)23 = 21(2223) v6i moi 21, 29, 23 € C.

Phan ti don vi: C6 duy nhat s6 phitc 1 = (1,0) € C théa man
z.1=1.2 = 2. S6 phiic 1 = (1,0) goi 1a phan tt don vi v6i moi z € C.
Phan ti nghich ddo: Méi s6 phiic z = (z,y) € C, 2z # 0 ¢6 duy nhat s6

1 1

phitc 271 = (27,) € C sao cho z.271 = 2712 = 1 s6 phiic 27! = (2, 3")

goi 1a phan t1t nghich ddo ctia s6 phiic z = (x,y) € C.

Liy thita v6i s6 mil nguyén ctia s6 phiic z € C* duge dinh nghia nhu sau

0 1. 1 — o . 2 _ S on - "

XN=1;2'=2; 22=22,vaz" = g.z..zv6i moi s6 nguyén n > 0
nlan

va 2" = (2717 véi moi s6 nguyén n < 0.

Moi s6 phiic 21, 22, 23 € C* vA moi s6 nguyén m,n ta c6 cac tinh chat sau

1)z 2" = Zmn,
2" m—n

2); =z ;

3) (Zm)n — Zmn’

4)(z129)" = 212l
G

Khi z = 0 ta dinh nghia 0" = 0 v6i moi s6 nguyén n > 0.

Tinh phan phoi: z1 (20 + 23) = 2122 + 2123 V6i MOi 21, 29, 23 € C*,

Trén day 1a nhiing tinh chat ciia phép cong va phép nhan,thiy rang tap
hop C cac s6 phiic cling vdi cac phép toan trén lap thanh mot truong.
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1.2 Dang dai sb6 ctia s6 phiic

MB&i sb phiic dugc biéu dién nhu mot cip s6 siap thit tu, nén khi thuc hien
cac bién déi dai s6 thuong khong dude thuan 1gi. D6 1a 1f do dé tim dang
khac khi viét.

Ta sé& dua vao dang bicu dién dai s6 méi. Xét tap hop R x {0} cling véi
phép toan cong va nhan dude dinh nghia trén R2.

Hamsd f : R — R x {0}, f(x) = (2,0) 1a mot song anh va ngoai
ra (z,0) + (y,0) = (x +y,0) va (z,0).(y,0) = (zy,0).

Nguoi doc sé khong sai lam néu cht § rang cac phép toan dai so trén
R x {0} dong nhat v6i cac phép toan trén R; vi thé ching ta c6 thé dong
nhat cap s6 (x,0) véi s6 , véi moi x € R. Ta stt dung song anh tren va ki
hiéu (z,0) = z.

Xéti = (0,1) ta co

z = (z,y) = (£,0)+(0,y) = (2,0) + (y,0).(0,1)
= + yi = (x,0)4(0,1).(y,0).

T trén ta c6 ménh dé.

Ménh dé 1.2.1. Mdi s6 phiic z = (x,y) c6 thé biéu dién duy nhdt dudi
dang z = x +yi. Vdi x,y la cic so thuc va > = —1.

Hé thiic i = —1 dugc suy ra tit dinh nghia phép nhan
i =1d.i=(0,1).(0,1) = (-=1,0) = —1.

Biéu thitc x +yi dudc goi 1a biéu dién dai s6 clia s6 phiic 2 = (x,y). Vi thé
ta c6 thé viet C = {z +yilr €R, y €R, * = —1}. T gid ta ki hicu
z = (x,y) bdi z = x +yi. S6 thuc x = Re(z) dugce goi 1a phan thuyec clia s6
phiic z, y = Im(z) dugc goi la phan 4o ciia z. S6 phiic ¢6 dang yi, y € R
goi 1a s6 4o. S6 phiic ¢6 dang yi, y € R* goi 1a s6 thuan 4o, sb6 phiic i
goi la don vi ao.

Tt cac heé thic trén ta dé dang co cac két qua sau

a) 21 = z9 khi va chi khi Re(z1) = Re(22) va Im(21) = Im(22).

b) z € R khi va chi khi Im(z) = 0.
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¢) z € C\R khi va chi khi Im(z) # 0.
St dung dang dai s6, cac phép toan vé s6 phiic duge thuc hien nhu sau:
Phép cong

21+ 29 = (.5131 + ylz’) + ($2 + ygi) = (3?1 + $2) + (y1 + yz)i e C.

Dé thay tong hai s6 phiic 1a mot sé phiic c6 phan thuc 1a tong cédc phan
thuc, c6 phan 4o 1a tong cac phan thuc ao.

Re(z1 + z2) = Re(z1) + Re(z2).

Im(zy + 22) = Im(21) + Im(29).

Phép trir

21— 29 = (11 +y18) — (wo + y2i) = (21 — 22) + (y1 — y2)1 € C.

Ta co

Re(z1 — 22) = Re(z1) — Re(z2).

Im(2z; — 2z2) = Im(21) — Im(22).
Phép nhan

21.29 = (.731 + ylz').(xg + yzi) = (leg — y1y2) + (x1y2 + .Igyl)i e C.

Ta co

Re(z129) = Re(21) Re(z2) — Im(21) Im(22).
Im(2122) = Im(21) Re(z2) + Im(22) Re(21).

Mbi s6 thue A, s6 phiic 2 = x + yi, Az = ANz + yi) = Ax + A\yi € C la
tich ctia mot s6 thuc v6i mot s6 phitc. Ta c6 cac tinh chat sau

1) )\(Zl + ZQ) = A\z1 + Azo.

2) A1(A22) = (M A9)z.

3)( A1+ A2)z = Az + Aoz
Liy thita ctia sb i
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Cac cong thtic cho s6 phitc véi liiy thita 14 s6 nguyén duge bdo toan dobi
v6i dang dai s6 2 = x + yi. Xét z = 4, ta thu dugc:

Ta c6 thé tong quat cac cong thic trén déi véi s6 mii nguyen duong n.

Z'4’n -1 ; i4n—|—1 — —i.

i ?:4n+2 —— ; Z'47”L+3 —

P

Vi thé i" € {1, 1,—i, i} v6i moi s6 nguyen n > 0. Néu n la s

nguyén am ta co:
- " _
N (—) = (—=i)"
1

On

S6 phiic lién hop
Mbi s6 phiic z = x + yi déu c6 s6 phiic Z = x — yi, s6 phic d6 duge goi
1& s6 phtc lien hop hodc s6 phic lien hop ciia s6 phiic z.

Meénh deé 1.2.2.

1) Hé thic z = Z dung khi va chi khi z € R;

2) Méi s6 phiic z ta luon cé ding thic z = Z;

8) Moi s6 phiic z ta luon cé 2.Z la mot so thuc khong am;
4) z1 F 23 = 71 + %3 (50 phiic lién hgp ciia mot tong bing tong cdc so
phic lién hop);

5) Z1.25 = Z1.23(s0 phiic lien hgp ciia mot tich bang tich cdc s6 phiic lién
hap);

6) Mbi s6 phiic z khdc 0 ding thic sau luon ding 21 = z71

’

z z1 N .
7) <Z—;) = Z:; , 22 # 0 (lien hgp ciia mot thuong bang thuong cdc lién

hap);
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