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Leri noi dau .. 

8~ giup cac em hQc sinh Trung hoc Ph6 thong 
(THPT), cac thay co giao toan va ban dQc c6 m9t tai lieu 
day du, h$ thong ve cac kien thuc Toan b~c THPT, ve 
cac d<;mg toan CC1 ban, ve cac phUdng phap thong dt,mg 
d~ giai Toan THPT, chung toi bien SOC?n bo sach "Cac 
dt:]ng Toan ca ban 6' Trung h9c Pho' thong va 
phuang phap gial' . B9 sach gam nam tap: 

- T$p I : 8C?i so 

- T~p II : Luc;mg giac 

-Tap Ill : Hinh hQc 

- T~p IV : Giai tfch 

- T~p v : M9t so de on t~p t6ng hQp. 

Trang bon t~p dau, cac tac gia phan IOC?i va sap 

xep cac d<?ng bai toan theo tlfng chu de. 6 moi chu 
de, truac tien giai thi$u cac kien thL.fc va phU'o'ng 
phap C(J ban. 86 Ia cac khai niem Cd ban ; cac 
cong thuc, dinh If c6 lien quan den cac kha i ni$m 
nay. Kem theo tling cum kien thuc Ia nhCtng phUdng 
phap cd ban , giup d!nh huang tim lc':li giai . 

Tiep theo , thong qua mc?t sO' vi dt,J die'n hinh , 
tac gia cung cap cho ban doc nhOng phuang phap 
thong dt,Jng d~ giai tling dang toan. Lc':li giai cac vf 
dt,J dude trinh bay chi tiet , c6 phan tfch dinh huang 
phUdng phap giai. Nhieu vf dt,J dUde giai bang nhieu 
each khac nhau , c6 danh gia binh luan va IUu y 
nhCtng sa i lam thUc':lng g~p cua hoc sinh. 

Cuoi moi chu de tac gia giai thieu m9t h$ thong 
phong phu cac bai t~p . Nhieu bai t$p Ia de thi vao 
cac truC:Ing 8C?i hQC va Cao d~ng trong nhCtng nam 
gan day, c6 kem theo huang dan ho~c dap so. 
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T$p V cua be) sach giai thi$u mot so de on t$p 
tong hdp, c6 cau true tlfdng tlj de thi vao cac trlfdng 

D~i hoc - Cao d~ng de h<;>c sinh tlj luyen t$p toan 
di$n sau khi da nam chac kien thCrc va phlfdng phap 
giai cua tltng chu de , tltng d~ng toan . 

Ngoai cac bai toan bam sat chlfdng trlnh va 
Sach giao khoa THPT, cac tac gia con lija ch<;>n giai 
thi$u m<)t so bai toan nang cao, ma r<)ng nham dap 

Crng nhu cau giang d~y va h<;>c t$p cua cac thay co 
giao va h<;>c sinh trlfdng chuyen. 

Be) sach dlf<;:lc bien so~n cong phu thea huang 
tfch h<;:lp n<)i dung 'va phlfdng phap trlnh bay. Hi v<;>ng 
moi quyen sach se Ia m<)t tai li$u bo fch va thiet thlfc 

cho h<;>c sinh , cac thay co giao va cac b$c cha mE? 
h<;>c sinh. 

M~c du da rat c6 gang, song be) sach khong 
tranh khoi nhCtng h~n che va thieu s6t. Rat mong 
nh$n dlf<;:IC Sl/ gop 'J CUa dong dao b~n d<;>C .. 

M<;>i y kien xin glri ve : CONG TY CP D!CH VU 

XUAT BAN GIAO DUC HA NQI, NXB GIAO Dl)C VIETNAM, 

1878 GIANG VO, OUAN DONG 8A, HA NO! . 

Xin tran tr<;>ng cam dn. 

cac tac gia 
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Ciui dti' I 

MOT SO I{IEN THlrC . 
VA PHUONG PHAP DAI CU'ONG . 

D~ llnh h(>i duqc cac ki en thCrc va phuang phap co ban trang chuang trlnh 
Taan THPT, chung t6i nhac l~i va gi6i thi~u m(>t s6 khai niem, kien thCrc va 
phuong phap cot yeu c6 lien quan den hau het cac chtl de ci:1a b(> sach. Cac khai 
niem , kien thvc va phuong phap co bitn se duqc l~p 1 ~1 i, nhan m~nh a tung chtl de 
khi can thiet. 

I. PHUONG PHAP QUY N~P TOAN HQC 

A- KIEN THUC VA PHUONG PHAP CO BAN 

Trang nhieu nganh ct1a Taan hQc : D~i s6, Hlnh hQc , Giai tfch , . .. d~ chCrng minh 

tfnh dung dan cua m~nh de A(n) v6i mQi n E N* ' ta thuong dtmg phUO'ng phap quy 
nap roan hQc, duqc tien hanh thea hai bu6c sau day: 

I) Tru6c het ki~m tra dmg m~nh de A(n) dung v6i n =I (bu6c co sa). 

2) Gia su m~nh de A(n) dung v6i n = k ( k ::::::I), ta can chCrng minh dmg n6 
cling dung v6i n = k +I (bu6c quy nap). 

Khi d6, thea nguyen If quy n~p taan hQc, ta ket lu~n duqc m~nh de A(n) dung 

v6i mQi s6 tl! nhien n E N* . 

B- vi nv DIEN HiNH 

VI du 1. ChCrng minh rang v6i mQi s6 tl! nhien n > I, s6 22
" + 1 c6 t~n cung Ia 

chfr s6 7. 

UJi gidi: 

D~t F(n) = 22
" + 1 

Y6i n = 2, ta c6 F(2) = 24 +I= 17, t~n cling la 7. 

Gia su F(k) c6 t~n cung Ia 7 ( v6i k:::::: 2), ta phai chCrng minh F(k+ 1) c6 t~n 
cLmg Ia 7. 

' k +l k k 2 
Ta c6 F(k + I)= 22 + 1 = 22 2 + 1 = (22 

) + 1 
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Thea gia thiet quy n~p ' F(k) = 22
k + 1 c6 tan CLlllg Ia 7, suy ra 2i va do d6 

( 
,, )!. 

2- c6 tan c(mg 1 ~1 6. Vfty F(k + 1) c6 tan c(mg Ia 7. 

Thea nguyen If quy nap, F(n) c6 tan c(mg Ia 7, 'v' n > I. 

Ltrll _\·: Trang bi ~u tht.'rc F(k+ I), ta co g{mg bien d6i Jam xuat hi~n F(k) M si:r d~mg 
g i ~t thiet quy nap. 

Ghi chu : Nha toan hoc Phap Phec - ma (P. Fermat) khi xet cac s6 dang F(n) = 22
n + 1 thay 

rang voi n = 0,1, 2, 3, 4 thi F(n) deu Ia nhCrng s6 nguyen t6. TLJ d6 6ng dLJ doan rang "Moi s6 c6 

dang 22
n + 1 , voi n E N , deu Ia so nguyen to". 

Tuy nhien , 100 nam sau nha loan hoc ThuY. S/ 0- Le (Euler) lai ph at hien ra rang voi n = 5 thi ket 
luan d6 kh6ng con dung nva , vi 

5 
22 + 1 = 4294967297 , chi a het cho 641 . 

Ltrll .\' 

Phep cht.'rng minh bang phuang phap quy n<;lp toan hQc khong phai baa gia cling 
bat cH\u phcp thi:r tun = I . Trang nhi~u truang hap ta phai chvng minh m¢t m~rih 
d~ phu thu¢c so t~ nhien n Ia dt.'mg v6i mQi n 2 p ( p Ia so tu nhien co d!nh) . Trang 
nhu·ng tnrcmg hQ'p d6 ta ap dung nguyen If quy n~p toan hoc dLt6i d<;lng sau: 

"Ncl t mot mcnh de' ph11 th11 rJc so' lit' nhicn 11 lei dtil1g d;i n = p va ttl' gid 
rhiel nr5 citing \'(J'i 11 =f..: (f..: 2pJ s11v ra dttrlc nr5 ct7ng dtil1g vr5'i n =f..:+ I , thi m¢11h cte' 
dLi11g I'Ui moi .w5. t&r nhien n2p " . 

(Phtrang phap quy nap toan hQc ct'ta cht.'mg ta thuang dua tren nguyen If quy nap 
tren day trong trLrcmg hqp p =I ). 

Vi d1,1 2. V6i nhl'rng gia trj nguyen c!Ltang nao cua n, bat d~ng thvc 

duqc nghi¢m dung ? 

UYi gidi.· 

R6 rang v6i n = I bat d~ng thvc dung. Chung ta hay ki~m tra kha nang tien hanh 

bu6c tiep thea ci:ta qua tr!nh quy n~p. Gia su v6i n = k, bat d~ng thvc 2k > k 2 Ia 

dung. Khi d6 2k+J = 2.2k > 2.k 2 
. D~ haan thanh bu6c 2 ta phai c6 bat d~ng thvc 

2k 2 2 (k + 1)2 dt tu d6, thea tfnh chat bac cau suy ra 2k+l > (k+ 1)2
. Tuy nhien, bat 

dfmg tht.'rc 2k 2 2 (k + 1)2 chi dung v6i k 21 + .J2, tvc Ia k 2 3 ( vi k EN*). Nhtr 
vay, kh6ng th ~ lay p = 1 ] ~tm gia tri bat dau Clla bu6c CO SO. 
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Ta thtr lay gia tr! p =3 . V6i k 2:3 thl bat dang thuc 2k 2 2: (k ;- 1)2 Ia dung, nhung 

ban than bat dang thuc 23 > 32 l~i khong dung, cho nen ta khong th~ thlfc hi~n 
bu6c I ct1a phep quy n~p bat dau tun= 3. 

Gia tr! n = 4 cling khong lam cho bat dang thuc 211 > n2 dung. V6i n =5, bat dang 
thuc nay dung va gia tr! bat dau eLla bu6c I Ia p =5. V 6i k 2: 5 bu6c 2 cua phep quy 
n?p de dang duqc thifc hi~n. 

Tom i?i, bat dang thuc 2 11 > n 2 dung v6i n =I va moi s6 lif nhien n 2:5 . 

Nhdn xet 

Vi$c lien hanh hai bLJac cua phep chCtng minh quy n<?P Ia rat can thiet. Bo di mQI trong hai 
blfac deu c6 th§ dan den nhling ket luan sai . Ch~ng han, trong Vi du 2 tren day, neu bo bLJac 1, chi 

lien hanh blfac 2 sedan den ket luan : "Voi m9i s6 tu nhien n 2: 3 taco 2n >n2 ". REi rang ket lu$n 

nay Ia sai , ch~ng h<?n vai n = 3 hoac n = 4. 

Ta hay xet mQt trLJdng hc;:Jp nlia . Vai n = 1, 2, 3, 4, s6 n2 + n + 17 tlfong Ctng Ia cac s6 nguyen t6 
19, 23 , 19, 37. Chung ta ki§m tra mQt vai gia tri tiep theo nlia cua n , ch~ng h<?n n = 5, 6, 7, 8, 9, 10, 
s6 n2 + n + 17 cOng Ia s6 nguyen t6 (' ). Li$u den day ta c6 th§ kh~ng dinh rang : "Voi m9i s6 tl/ 
nhien n , s6 n2 + n + 17 Ia s6 nguyen t6 " dlfc;:Jc khong? Ellfong nhien Ia khong th§ ! Kh~ng dinh nhlf 
v$y Ia thieu co so logic. Han nlia , ban dc;>c c6 th§ de ki§m tra tn!c tiep dlfc;:Jc , ch~ng h<?n. vai n = 16 
thi n2 + n + 17= 289 = 172 

, khong Ia s6 nguyen t6. 

Vi du tren day mang lai m9t y nghTa rat quan trc;>ng Khong phai chi lam phep ki§m tra ( bLJac 1) 
vai 4, 5 gia tri dau lien cua n ma phai ki§m Ira vai mot s6 llfc;:Jng lan hoi;lc rat lan Tuy nhien , cOng 
khong th§ tl1 d6 ma suy ra dLJc;:Jc m$nh de dung vai moi s6 tl/ nhien n , boi vi du c6 th§ thLJ' den lan 
thCt 1 trieu , chung ta cOng khong th§ n6i give ket qua cua blfac thlt thCt 1 000 001. 

Phep suy lu$n nhlf tren day thuoc loai quy n?P kh6ng hoan toan . N6 khong du co so logic d§ 
chung ta dLJa ra nhling ket qua dung dan . Trong vi du tren vai s6 n2 + n + 17 , qua 16 bLJac ki§m tra 
chung ta da nhanh chong tin chac dLJc;:Jc s6 nay khong phai luon Ia s6 nguyen t6 . 

X in dlfa them mQt vi du nlia . De dang kiem tra rang voi n = 1, 2, 3, 4, 5, ... , s6 991 n2 +1 khong Ia 
s6 chinh phlfong . Phep ki§m tra nhlf v$y c6 th§ dLJoc tien hanh th$m chi den hang ti gia tri dau tien 
cua n. Tuy nhien, dieu kh~ng djnh rang vai moi s6 tlj nhien n, s6 991 n2 + 1 khong Ia s6 chinh 
phlfung , van khong dung . Nhd may tinh di$n tlt nglfdi ta da tim dL!c;:JC mQt son gom 29 chli so 
ma 991 n2 + 1 Ia s6 chinh ph Liang . 

Phep quy nap khong hoan toan chi giup chung ta dlf doan ket qua . Muon c6 dlfoc ket lu$n chinh 
xac ta phai dung phL!ong phap quy nap loan hoc . 

* Trong m(>t s6 b ~1i toan, nguyen If quy nap toan hQc con duqc su dt,mg du6i 
d~ng sau day. 

M¢nh c.te' A(n) se dung vai nu?i so' W nhien n 2:p (p lei so' W nhien nao d6 
co' dfnh), ne!t hai die'u ki¢n sau day dur;c thad mcin : 

I) M¢nh clt?' A(n) dung vui n = p van= p +1. 

2 ) T~'r gid thiet A(n) cl~ing vain = k van = k - 1 (k tu.y y /On hon p), suy ra 

A(n) nlng cl~ing vain= k+l. 
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Neu trong bi~u thuc A(n +I) xucl't hi~n ca A(n) va A(n - I) thl a buac I ta phai ki~m 

tra tfnh dung d~m cua m~nh M voi hai gia tri lien tiep n = p van= p +I . 

D~ minh ho~ nguyen If nay, ta hay xet vf dt,~ sau. 

Vi du 3. Chung minh dmg vai ITIQi so nguyen duong n, bi~u thuc 

sn = (7 +4J3)n +(7 -4J3/ 

luon nh~n gia tri Ia so nguyen. 

Lai gidi: 

D~t a= 7 +4J3, ~ = 7 -4J3 thl a+~= 14, a~= 1 . 

Ta c6 Sn =an +~n (nE N* ). 

-Y6'in=l,tac6S1 = a+~= 14. 

Yai n = 2, ta c6 S2 = a 2 +~2 =(a+~)2 -2a~ = 194 . 

R6 rang S1, S2 Ia so nguyen. 

- Gia sl.r Sk va Sk _1 Ia so nguyen (k > I). 

Ta can chung minh Sk + 1 cilng Ia so nguyen .Th~t v~y, 

sk+l = ak+1 +~k+ l = (ak +~k)(a+~)-a~(ak- 1 +~k-1) 

=14Sk -Sk- I· 

Theo gia thiet guy n~p, Sk va Sk _ 1 Ia so nguyen, do d6 Sk + 1 Ia so nguyen. 

V~y Sn nh~n gia trj nguyen vai mQi so nguyen ducmg n. 

Vi d1;1 4. Cho day so (an) c6 a 1 = 2 , an = ~(an-I+ 1) (n ~ 2). Hay viet 5 so h~ng 

dau tien cua day . 01,1' doan va chung minh c6ng thuc tfnh an theo n. 

Lai gidi: 

3 5 9 17 
Ta c6: a 1 = 2 a 2 =- a 3 =- a4 =- a 5 =- . 

, 2 ' 4' 8' 16 

Dlf doan: Oic so h<;mg cua day Ia phan so c6 m~u Ia luy thua cua 2, til so han m~u 

2n-l l 
·' 1 d . h.J I ' + SO O'n V1, Cl,i t e a an = 

2
n-l . (1) 

Ta hay cht1ng minh cong thuc nay bang phuang phap guy n~p toan hQc. Nhu tren 
ta thay cong thuc dung vai n =I : 
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Gia su c6ng thuc (I) dung v6i n = k (k ~ 1 ), ta chtrng minh n6 dung v6i n = k+ I. 

Th~t v~y. thea gia thiet cua bai toan va gia thiet guy n~p ta c6 

1 1 [ 2k- l + 1 J 1 2.2k-l + 1 2k + 1 
ak+I =2(ak +1)=2 2k- t +1 =2. 2k- I =~· 

Nhu v~y c6ng thuc dung v6i n = k+ I va do d6 n6 dung v6i mQi n nguyen duang. 

Vi d1,1 5. Chung minh c6ng thuc ~h! thuc Niu-tan 
n 

(a+b)n = Ic~an-kbk 
k=O 

=C~a 11 +C~a 11- 1 b+C~a 11 -2 b 2 + ... +C~- 1 abn - l +C~b 11 

v6i n nguyen duang. 

Lifi gidi: 

D~ thay cong thuc dung v6i n = I. 

Gia su cong thuc dung v6i s6 tl! nhien n ~ 1, ta se chung minh n6 cGng 
dung v6i n +I. Th~t v~y, 

Suy ra 

(a+b)n+I =(a+b) 11 (a+b) 

[ n C' n- Ib Ck n-kbk bn ]( b) =a + na + ... + na + ... + a+ 

=an+l +C~a 11b+ ... +C~an+l-kbk + ... +ab 11 + 

+ anb+C~an-lb2 + ... +C~-lan+l-kbk + ... + bn+l 

(a+b)n+l =an+l +(l+C~)a 11 b+(C~ +C~)a 11 - 1 b 2 + ... 

+ cc~ - 1 + c~ )a n+l- kbk + ... + bn+l 

Cac h¢ so trong ve phai cua d~ng thuc tren dUQ'C rut gQn thea c6ng thuc 

C k-1 ck k 
n + n = cn+l , do d6 ta c6 

n+l 
(a+ b)n+l = :L c~+lan+l-kbk . V~y c6ng thuc dt!Q'C chtrng minh. 

k=O 
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II. PHUONG PHAP CHUNG MINH PHAN CHUNG 

A- IGEN THUC VA PHUONG PHAP CO BAN 

Ben qmh nhfrng phuong phap cht1ng minh trvc tiep ta con dLmg phuang phap 

cht1ng minh gian tiep. Dt cht1ng minh m¢nh M :" Ncu A th! B" (hay A => B) ta c6 

the cht1ng minh m¢nh d~ tuong duong B =>A (mcnh d~ ph C:m dao) ho~tc cht"rng 
minh ph C:m cht1ng : Gia st:r c6 A (giit thiet) rna khong c6 B. Bang nhfrng lap lu~n 
logic ket hqp v6i cac tien d~, djnh If da biet ta suy ra m<)t dieu vo If ho~c mot ket 

qua trai v6i gia thiet. Khi d6 ta ket lu~n m¢nh d~ A => B da dUQ'C cht1ng minh . 

Phuong phap cht1ng minh gian tiep thuang dUQ'C ap dt,mg trong cac bai toan 

cht"rng minh sv ton t~i hay khong ton t~i m<)t d~i luqng nao d6 (ho~c s~r xay ra hay 
khong xay ra m<)t Slf ki¢n nao d6). 

B- vi Dl) DIEN HiNH 

Vi dl;l l. Cht1ng minh rang neu b1b2 = 2(c1 +c2) (*) thl ft nhat m<)t trong hai 

phuong tr!nh sau phai c6 nghi¢m : 

x2 +blx+cl =0 va x2 +b2x +c2 =0 . 
Lifi gidi : 
Gia Slr c6 di~u ki¢n (*) rna ca hai phLTang trlnh da cho d~u vo nghi¢m. The thl ta 

c6 ~ 1 +~2 =(b~-4c 1 )+(b~- 4c2 )<0 hay (b~+b~ )-4(c 1 +c 2 )<0 ( !). NhLTI1g 

ta l~i c6 b~ + b~ ::2: 2b 1b2 = 4( c1 + c2) => b~ + b~ -4( c1 + c2) ::2:0, mau ti1Lian v6i ( 1). 

V~y ft nhat m<)t trong hai phLTong tr!nh da cho phai c6 nghiem. 

Vi dl;l 2. Cho cac so a, b, c th6a man dong thai cac di~u kien 

{

a+b+c>O (I) 

ab+bc+ca>O (2) 

abc> 0 (3) 

Chung minh rang cac so a, b, c d~u dLTang. 

(De' thi v6 c1ich Ti¢p Khdc - 1959) 

Lai gidi: 

Gia sv ngLTQ'c l~i, c6 ft nhat m<)t trong ba so a, b, c khong duong, ch~ng h~n a ~ 0. 
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a< 0 
a<O 

Do(3)nen { => b<O 
be <0 

c>O 

hoac {~: ~ 
c<O 

- Xet truemg hqp a < 0, b < 0, c > 0 ( 4) 

Tl.r (4) c6 a+ b < 0. Ket hqp v6i (I) c6 c >-a - b, suy ra c(a +b)<- (a+ b)
2 

=> ab + c(a +b)< ab- (a+ b)2 =- (a2 + b2 + ab) 

( 
a )

2 
3a 

2 
_ => ab +be+ ca <- b+"2 - 4 < 0: Mau thuan v6i (2). 

- Truong hqp a < 0, b > 0, c < 0 xet tuang tu cling dan den mau thuan v6i gia 

thiet. 

V~y cac s6 a, b, c deu duong. 

Luu y. Trong qua tr!nh giai quyet cac bai toan, m¢t di~u rat quan trQng Ia biet 
dien d<;lt cac m¢nh d~ toan hQC 0 d<;lng ng6n ngfr thong thuang thanh cac bi~U thtrc 
ho?c dang thuc toan h9c . Chang h<;ln, 

a) "Hai s6 a va b khong dong thai blmg khong" duqc viet Ia a2 + b
2 i- 0 ho?c 

a2 + b2 > 0. 

b)" Trong cac s6 a 1, a2, . .. , an c6 ft nhat m¢t s6 b~ng a" duqc viet Ia 

(a 1 - a)(a 2 - a) ... (a n -a)= 0 . 

c) " Trong ba s6 a, b, c c6 ft nhat hai s6 bang 0" duqc viet Ia 

lab I+ lbcl +leal= 0. 

III. CAP SO CQNG VA CAP SO NHAN 

A- KIEN THUC VA PHUONG PHAP CO BAN 

I) Cap s6 c¢ng va cap s6 nhan Ia hai day s6 d?c bi¢t, c6 nhi~u tfnh chat d?c trung 
va c6 nhiing ung d1,1ng hi¢u qua trong viec nghien ctru S6 h9c - D<;li s6, d?c bi¢t Ia 

cac bai toan lien quan den t~p s6 tl! nhien va t~p s6 nguyen. 

2) Cap s6 c(lng va cap s6 nhan c6 nhiing tfnh chat tuong tl;l' 
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• 

• 

• 
• 

Ltlu .'Y· 

Cap so c¢ng 

Cong said= Un+l- Un . 

u = un-1 + un+l 
n 2 . 

Un = U1+ (n -l)d . 

T6ng n so h~ng dau tien 

Sn= (UI + Un)n. 
2 

Cap so nhfm 

• (Un) Ia cap so nhtm 

<=> Un+t= Un.q (n ~ 1 ). 

u 
• Cong b¢i q = ~+ 1 . 

n 

n- 1 
• Un=UI . q . 

• }6ng n so h~ng dau tien 

D~ tninh tnrong hQ'p tam thtrong, v6i cap so nhan ta chi xet trtrong hQ'p u I * 0 

va q * 0 . 
3) Cap so c¢ng va cap so nhan c6 moi lien he d~c biet : 

- Neu day (u,) Ia cap so c(>ng th'i day (au" ) Ia cap so nhan (0 < a i- I) . 

- Neu day '(v,) Ia cap so nhan (v6i cac so h~ng dtrong) thl day (loga vn) Ia cap 

so c(>ng (0 <a i- 1). 

D~ chung minh m(>t day so !a cap so c(>ng hay cap so nhan, ta c6 th~ dtmg 
dinh nghla ho~c tfnh chat d~c tnrng cua moi cap so: 

12 

• (U,) Ia cap so c¢ng <=> Un +I- Un = const, Vn ~ 1 

• 

¢:::> un- I+ un +I= 2 un' Vn ~ 2. 

(U,) !a cap so nhan <=> U n+l = const, Vn ~ 1 
un 

<=> Un_1Un+l = U~ , Vn ~ 2. 



 
   

{[[W+bz0FkV43GmRt7u4DpvuYxd]]} 

4) Cap so c(lng (Un) c6 5 yeu to: 

So hl;lng dau U 1, so hl;lng thu n (tuc Un), cong sai d, so so hl;lng n va t6ng n so 

hl;lng dau tien Sn . Neu biet 3 trong 5 yeu to nay ta c6 th~ tlm duqc 2 yeu to con ll;li, 
tuc Ia xac djnh duqc cap so c(lng. 

Tuang t~r, doi v6i cap so nhan cun'g c6 5 yeu to : u I , un , q (cong b(li), n va sn . 
Neu biet 3 trong 5 yeu to nay ta c6 th~ tim dtrQ'C 2 yeu to con ll;li. 

Doi v6i cap so c(lng hay cap so nhan YO hl;ln , chi can biet 2 trong 4 yeu to: u I , 

Un , d (ho~c q) Ya S11 , ta Se tlm dtrQ'C cac yeu to COn it;ti. 

B· vi n-v DIEN HiNH 

Vi dl,l 1. Biet ding t6ng cua n so hl;lng dau tien cua m(lt day so c6 dl;lng S11 = 5n 2
- 4n. 

Chung minh n1ng day so nay Ia cap so c(lng. Tim cong sai cua n6. 

LiJi gidi : 

Gia Slr day dang xet Ia (an). V6i n ~ 2 ta c6 

an= sn - Sn-I 

=5n2 -4n-[5(n-l/-4(n - l)] 

=!On - 9. V6i n =I cong thuc van dung, vi a1 = S1 =I. 

Khi d6 an+! - an =lO(n +I) - 9 - (!On - 9) =10. · 

V~y (a 11 ) Ia cap so c(lng v6i cong sai d = I 0. 

Vi du 2. Day Cun) xac djnh boi u l= 3, un+I=.Jun +6. Chung minh dmg day Cun) 

vua Ia cap so c(lng vua Ia cap so nhftn. 

LiJi gidi: · 

Tfnh tiep u2= .J3 + 6 = 3 , u3= .J3 + 6 = 3 , ... d~ doan u11=3 'v'n ~ 1 . Bang phtrang 

phap quy nl;lp de dang ket lu~n dUQ'C day (un) la day hang : un=3 . V~y Cun) la cap so 
c(lng v6i cong sai d = 0, dong thai n6 Ia cap so nhan vaf cong b(li q = I. 

Vi dl,l 3. Chung minh rang neu 3 ct;tnh cua m(lt tam giac l~p thanh m(lt cap so nhan 

h, b . ., , , h d ' h . . , . - J5 - I ' J5 + I t 1 cong 91 cua cap so n an o p a1 nam gma -
2
- va - ,

2
-

LiJi gidi: 

GQi m(lt Cl;lnh cua tam giac Ia X, khi d6 cac Cl;lnh kia se Ia xq, xq2 (x > 0, q > 0). 
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Theo tfnh chat lien h~ gifra c:k qnh cua tam giac ta c6: 

(1) 

(2) . 

T ' l) , ? 1 0 1 + J5 u ( taco q- - q- < => q < --. 
2 

-1+15 

Tu (2) ta c6 q2 + q -1 > 0 => 

q>---
2 

-1-15 
q< 2 

K - h d .· k. o - JS - 1 v· J5 - 1 JS + 1 
et 9'P !CU I~n q > ta CO q > -

2
- . ~y -

2
- < q < -

2
- · 

Vi dt.J 4. So do ba g6c A, B, C cua tam giac ABC theo thu tl;l' d6 l~p thanh cap so 
c¢ng. Biet ding C = SA . Tfnh cac g6c cua tam giac. 

Lai gidi : 

GQi d Ia cong sai cua cap so c¢ng , ta c6 ba g6c cua tam giac Ia A, A + d, A + 2d . 
Theo gia thiet ta c6 A+ 2d =SA. (I). 

M~t khac , A + (A + d) + (A + 2d) = I80° (2) 

{
d=2A { A=20° Tu (I) va (2) ta c6 h~ 

0 
¢:> 

3A +3d = 180 d = 40° 

Y~y ba g6c cua tam giac Ia 20°, 60°, 100°. 

Vi dt.J 5. Tfnh t6ng cac so tl;l' nhien tu I den I 000, khong chi a het cho 3. 

Lo'i gidi : 

T6ng S can tfnh btmg hi¢u gifra t6ng S1 cac so tl;l' nhi en tl.r I den I 000 va t6ng S2 
cac b¢i so cua 3 tu 3 den 999. 

Ta c6 S
1 
= (1 + 1 OOO).lOOO = 500SOO. 

2 

Cac b¢i so CLia 3 tl.r 3 den 999 l~p thanh cap so c¢ng ( un) v6'i u I =3' d= 3' un= 999. 
tu c6ng thuc un = u 1 + (n-I) d ta c6 999 = 3 + (n-I).3 => n = 333. 
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Do d6 S2 = (
3 + 999)·333 

= 166833. 
2 

V~y t6ng can tim Ia S = S1 - S2 = 500500 - 166833 

= 333667. 

Tim c6ng thvc t6ng quat cua lin. 

Lai gidi : 

De thay moi so h~ng cua day (u11 ) deu dtrong. Dat 
1 2u + 1 I 

V =- = n- l = 2 + -- = V + 2 n n- 1 
lin un - 1 un- 1 

=> v11 Ia cap so c(lng v6i v
1 

= -
1 

= ..!_, c6ng said= 2. Thea c6ng thvc xac d!nh so 
- u, 3 

1 
h~ng t6ng quat CUa cap SO c(lng, ta CO V n = VI + (n -1).2 =- + 2(n -1). 

3 

T ' d, - - 3- ( > 1 l1 0 lin - n _ ). 
6n -5 

IV. CAN SO VA LUY THUA 

A- KIEN THUC VA PHUONG PHAP CO BAN 

1. Cho so tt! nhien n :2: 1. Can bac n ci:1a so a Ia m(lt so rna luy thl.ra b~c n ci.ia n6 
thl b~ng a. 

V6i a :2:0 ta c6 c~rar =~=a. 
2. Chi c6 so kh6ng am m6i c6 can b~c chan. 

* V6i n = 2k (k E N ), v6i m9i a ta c6 
21{;ik = Ia I. Dac bi~t, .JAi = IAI 

V6i n le (n = 2k + I), v6i m9i a E IR luon ton t~i duy nhat can b~c n ci.ia a, 
' . 2k+~ 2k+l ngoat ra, a = a . 

Can thvc Ia m(lt d~ng bi~u thi d~c bi~t ci.ia luy thl.ra, c6 th~ chuy~n ve d~ng luy 
thl.ra M de dang tht!C hi~n cac phep tfnh (v6i dieu ki~n cac bi~u thvc deu c6 nghia). 
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Cho so tht.rc duang a va so hGu ti r = m' trong d6 m E z' n E N *. 
n 

m 

Khi d6 ar =a-;;-=~. 
3. Cdc tinh chat cua luy thita voi so' mu thl;(C 

3.1. V6i a> 0 ta c6 aa >0, VaE IR; 

V 6i a > 1 ta c6 a a > 1, Va > 0 . 

3.2. Cho a, ·b > 0; a,~ E lR. Khi d6 
a 

aa.a~ =a a+~ ; ; =a a-~; (ab)a = aaba ; 
a 

(~)a = ~ ; (a a)~ = a a~ . 
b ba 

3.3. Neu a> 1 ta c6: a a >a~ khi va chi khi a>~· 

Neu 0 <a< 1 ta c6: a a> a~ khi va chi khi a<~· 
- H¢ qud 

I I Cho 0 < a * ]. Khi d6 a X = a y khi va chi khi X = y ; 

2/ Cho a > 0, x Ia so thl,!c. Neu ax = 1 thl ho~c a = 1 ho~c x = 0 . 

3/ Cho a, b > 0 : x la so thl;l'c. Neu ax =: bx thl a= b. 

4/ Cho 0 < x 1 < x2. Khi d6: 

Neu p > 0 thl xj <X~; 

Neu p < 0 thl xf >X~. 
- Cac trubng h<!Jl d~c bi¢t 

I/ V6i a, b > 0; m, n va k Ia cac so nguyen duong. Ta c6 

~ = Jfa.~ ; ~ = ~ ; (rita = mJfa ; 

rj;;k = ( J{;;) k ; n~ = ~ . 
2/ Doi v6i hai so a, b khong am va n nguyen duong, ta c6 

a = b <=:> r{;; = ~ ; a < b <=:> r{;; < !fh. 

Cac tfnh cha't tren day la CO' sad~ nghien Cllu ham so lily thtra va ham so mil, cling 
nhu M giai phuang trlnh, bflt phuong trlnh mG. 

16 



B- Vi Dl) DIEN HINH 

Vi dt,Il. Chung minh dmg 

~20 + 14J2 + ~20- 14J2 = 4 . 

Loi gidi : 

D~t x = ~20 + 14J2 .+ ~20- 14J2, ta c6 

x3 = 20 + 14J2 + 20- 14J2 + 3~( 20 + 14J2)( 20- 14J2) . x 

= 40 + 3~202 - 2.142 .x = 40 + 6x. 

Suy ra X Ia m¢t nghi~m cua phuong trlnh 

x3 -6x - 40= 0 <::::> (x-4)(x2 +4x+ 10)=0. (1) 

Vl x2 + 4x + I 0 = (x + 2)2 + 6 > 0 nen phuong trlnh (I) c6 nghi~m thl,l'c duy nhat 

Ia x = 4. 

V~y ~20 + 14J2 + ~20- 14J2 = 4. 

Vi dt,I 2. Giai phucmg trlnh 

( 
r;-;;,)x

2
- 2x 

4-~10 =1. 

Loi gidi : 

Ta c6 4- JlO > 0 nen tu phuang trlnh nit ra x
2

- 2x = 0, suy ra x = 0, x = 2. 

V~y phuong trlnh c6 hai nghi~m X= 0 va X= 2. 

Vi dt,I 3. Tim gia trt nh6 nhat cua bi~u thuc 

Y = 2x + i -x . 

Loi gidi : 

Tac6 y=2x+_3_"2:2J2x. 
2 

=2J2. 
2x 2x 

D~ng thuc xay ra khi va chi khi 

2x =~ <::::> 22x =2 <::::> 2x =1 <::::>X=_!_ . 
2x 2 

Yay miny = 2J2, dat duac khi x = _!_. . . . 2 
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V. CAC PHEP TiNH LDGARIT 

A- I(IEN TRUC VA PHUONG PHAP CO BAN 

1. fttnh nghfa 

Cho a !a so duang khac I. Logarit ca so a cua sob, kf hi~u loga b, !a sox sao cho 

ax= b . 

I, x =log a b ~ax = b 

Luu y. I ° Chi so duang moi c6 logarit. 
2° Voi mQi so a duang khac I, ta c6 loga I= 0, loga a= 1. 

2. Tinh chat 
Cho 0 < a -:~ 1, x > 0, y > 0, a E IR.. Ta c6 

1° log 3 xy = loga X+ loga y ; 

2° log
3 
~ = log

3 
x -log

3 
y, log

3 
_!_ = -log

3 
x; 

y X 

3° l a - 1 1 n/ - _!_ 1 ( > 2) · og 3 X - a oga X, Og
3 

V X - og
3 

X n _ , 
n 

4° log a X=__!_ [og
3 

X, Jog_ u. X a = log
3 

X; 
a a d 

50 1 
_ Iogb x 1 

Og 3 X- , loga b = -- (0 < b :I 1) (cong thUC dtSi CO SO). 
Iogb a Iogb a 

3. Logarit th~p phdn, logarit t~t nhien va tinh logarit being MTBT 
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- Logarit ca so I 0 cth m(lt so duqc gQi Ia !6garit th(,lp phan cua so d6. Thay 
cho log 10 x, ta viet lgx hay !ogx. 

- Logarit ca s6 e c(ta m(lt so dtrac gQi Ia 16garit w nhien cua s6 d6. Thay cho 

loge x , ta viet lnx ( s6 e !a gioi h<;tn lim (1 + _!_Jx, e ""'2,71 ). 
X-++-~ X 

- D~ tfnh logarit cua m(lt s6 btmg may tfnh b6 tui, ta dt!a tren cong thuc d6i ca so: 
1gb In b 

log 3 b =- , log
3 

b =-. 
lga Ina 

Chlmg h<;tn, tfnh log 2 126. Dung may tfnh b6 tui lo<;ti CASTO fx - 570ES hoac 

cac loai may c6 chuc nang tuang duang, ta l~n ltrqt bam cac phfm 

CEJ 126 G CEJ 2 G 



M~m hlnh hi~n ket qua (gan dung) 6.977279924. 

Y~y log2 126 "= 6,98. 

4. So sanh hai logarit citng ca so· 

Cho hai s6 duang x 1, x2 . 

- V6i a> I , ta c6: loga x1 < loga x2 ¢::::> x1 < x2; 

-V6i O<a< I, tac6: loga x1 <loga x2 ¢::::> x1 >x 2 . 

Oic tfnh chat tren day Ia co s6 d~ nghien cuu ham s6 logarit, cling nhu dt gia i 
phuang trlnh , bat phuang trlnh 16garit. 

B- Vi Dl) DIEN HiNH 

Vi d1,1 1. Chung minh dmg log 4 18 Ia s6 v6 ti. 

Lai gidi : 

Ia s6 v6 ti. 

Gia Slr tnii l~i, log23 =E., trong d6 p va q Ia s6 nguyen , q > 0. 
q 

VI log23 > 0 nen p va q cteu nguyen duang . Ta c6 2P = 3q. Dimg thl'rc nay kh6ng 

th~ xay ra, VI ve tni i Ia s6 chan, con ve phai Ia s6 le. Bai tm\n dUQ'C chung minh. 

Vi du 2. Tfnh log6 16, biet dmg log 12 27 = a. 

Lai gidi: 

4 4 
Ta c6 log6 16 = 41og6 2 = --= --­

log2 6 1 + log2 3 

Bay gio phai tfnh log23 theo a, hay bien d6i log 1227 dt lam xuat hi~n log23. 
Ta c6 

Ttr d6 

3 3 
a=log 12 27=3log12 3 = =---

log3 12 1 + log3 4 

= 3 = 3 _ 3log2 3 

1 +2log 3 2 1 + - 2__ 2+ log2 3 
log2 3 

a(2 + log2 3) = 3log2 3 => log2 3 = ~ (hitn nhien a =f. 3). 
3-a 
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V~y 
4 4(3-a) 

log6 16 = 2a = 3 +a 
1+--

3-a 

Vi d1;1 3. Chl'rng minh ning ba so duang phan bi~t a, b, c khac I thea thu tl,f l~p 

thanh cap so nhan khi va chi khi 

log a N _ loga N - Iogb N d, N O 
----=-"-------- - , tron g o > . 
loge N Iogb N - loge N 

LO'i gidi : 

Taco (1) ¢:::::} logN c = logN b- logN a logN b.logN c 
logN a logN a.logN b logN c- logN b 

b 
logN -

<=>I= a 
log ~ 

N b 

b c b c 
¢:::::} logN- = logN- ¢:::::}- =-

a b a b 

¢:::::} b2 = ac ¢:::::} a, b, c l~p thanh cap so nhan. 

(1) 

a 
Iogb c __ clogb a Vi d1;1 4. Cho a, b, c > 0, b :f. I. Chung minh ning 

LO'i gidi : 

Xet logarit co sob Cl!a hai ve: 

Iogb ( a 10
gbc) =(1ogb c )(Iogb a) (I) 

Iogb ( c10
gba) = (Iogb a)(logb c). (2) 

Tu (1) va (2) ta thay hai ve c6 logarit (co so h) btmg nhau, suy ra dieu phai 

chung minh. 

Vi d1;1 5. So sanh cac so Iog34 va Iog45. 

LO'i gidi : 

xet ti so 

Iog4 5 = log4 5.Iog4 3 < (Iog4 5 + log4 3)
2 

= (log4 15)
2 

< (log 4 16)
2 

=I. 
log 3 4 2 2 2 

Suy ra log45 < log34. 
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