2. Dang 2: Cac bai sir dung quan hé chia hét

Bai 1:

Chtrng minh 3* —1 chia hét cho 2.

Tinh tryc tiép: 3* =81,3* —1=280.

R& rang 80 1a s6 chin (80/2 = 40), nén 80 chia hét cho 2.
Vi vay, 3" —1 chia hét cho 2.

Bai 2

Tinh s6 du khi chia 7° cho 3; du doan diéu kién chia hét.
Trudce hét, 7=1(mod 3) (vi 7 chia 3 du 1).

Suyra 7° =1° :1(mod 3).

Ttc la 7° chia 3 con du 1.

Diéu kién dé 7" chia hét cho 3?

Ta thiy 7 =1 (mod 3), do d6 7" =1" =1(mod 3) (v6i n 1a s6 nguyén
duong).

Vi bang 1 (mod 3), nén khong thé bang 0 (mod 3).

Két ludn: Khong c6 gia tri N nguyén duong nao dé 7" chia hét 3

Bai 3

Kiém tra A=89 c6 phai s6 nguyén t6 khong.

Ta kiém tra 89 ¢6 u6c nao nhé hon chinh né (trir 1)?

Céc ude tiém nang: 2, 3, 5, 7... (bat ky s6 nguyén té nao nho hon 44 1a
89/2).

89 chia2 du 1.

89 chia 3 du 2.

89 chia 5 du 4.

89 chia 7 du 5.
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89 chia 11 du 1.

89 chia 13 du 11

89 chia 17 du 4

89 chia 19 du 13

89 chia 23 du 20

89 chia 29 du 2

89 chia 31 du 27

89 chia 37 du 15

89 chia 41 du 7

Khong thiy bét ki s6 du nao bang 0 khi chia.
Két ludn: 89 khong ¢ wdc khac 1 va 89 nén 89 1a sé nguyén to.
Bai 4

a) Phan tich 180:

Budc 1: 180 =2 x 90

Budc 2: 90 =2 x 45

Budc 3:45=3 x 15

Buéc4: 15=3 x5

Vay: 180 = 2% x3* x5,

b) Tim moi u6c ctia 180 c6 dang 2 -3".
Trong 180 = 2-3%-5, dé bo qua thira s6 5, ta chi 1dy 23" véi
0<k<2,0<m<2.

Céc cap (k, m) co thé co:

(0,0):1
(1,0):2
(2,0): 4
(0,1):3
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Vay tht cd u6c dang 2°-3" (b6 5)1a: 1,2, 3,4, 6,9, 12, 18, 36.
Bai 5
Cho x=60 va y=284.
Phan tich ra thira s nguyén tb:
60 = 2% x3x5.
84 = 2% x3x7.
Tim UCLN(X,y) va BCNN(X,y)
UCLN (60, 84) : Lay céc thira s6 chung véi sb mii nho nhét
2:min (2,2)=2
3:min (1,1)=1
5 (c6 & 60, khong cb & 84) — bo
7 (c6 & 84, khong c6 & 60) — bo
vay UCLN =2°x3=4x3=12.
BCNN (60, 84) : Liy cac thira s6 ¢ & mot trong hai (hodc ca hai) voi
s6 mil 16n nhét
2:max (2,2)=2
3:max (1,L1)=1
5:max (1,0)=1
7: max (0,1)=1
40



Nén BCNN =22 x3'x5" x 7" = 4x3x5x 7 = 420.
Kiém chimng
X%y =60x84 =5040,UCLN (X, y)>< BCNN(x, y) =12x420 = 5040.
Trung khop.
Bai 6:
Biéu thure: P =5 —2°".
Tacévdin=1thiP=25-4=21va21khong chia hétcho 9 nénta
khéng can chirng minh
Bai 7: Phan tich biéu thirc: n(n+1). Day la tich cia hai s nguyén
lién ti€p.
Xét hai trudng hgp
o Trudnghop 1:M chén, nghiala N=2K,
n(n+1)=2k(2k +1).
Trong tich nay da c6 thira sé 2 (tir 2K ), vay hién nhién chia
hét cho 2.
o Trudng hop 2:M 18, nghiala N=2K+1,
n+1=(2k+1)+1=2k +2=2(k+1).
Vay: n(n+1)=(2k+1)-[2(k+1)].
Trong tich nay cling c6 thira s6 2 (tr 2(k +1)), nén chia hét cho 2.
K&t luan: DU n chan hay (&, tich n(n +1) ludn chira mot thira s 2,
nén n(n +1) ludn chia hét cho 2 dai véi moi sé nguyén n .

Bai 8: Gia s&r m chia hé&tcho 6 va 15. Tuc:
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= m=0(mod 6),m=0(mod 15).

6=2x3.
15 = 3x5.
=>m phai c6 dii cac thira s6 2 (it nhat 1 1an), 3 (it nhat 1 1an), va 5
(it nhat 1 1an).
Suy ra m chéc chin chia hét cho 2x3x5=30.
Két luan: C6. m s& chia hét cho 30.
Bai 9:
a) UCLN(36,54):
Céach nhanh: 36 =2%.3%,54=2.3%,
UCLN =2'.3* =18.
BCNN =2°.3° =108.
UCLN(48,90):48=2"-3",90=2"-3-5,
UCLN =2'.3' =6.
BCNN=2*.3°.5=16-9-5=144-5=720.
b)
S6 nho nhat khac 0 chia hét cho ca 36 va 54 chinh la
BCNN(36,54) =108.
S6 16n nhat dugi 200 chia hét cho 36 va 54 1a boi gan 200 nhat cua 108.
108x1=108
108x2 =216 (I16n hon 200)
Vay sb 16n nhat dudi 200 1a 108.
Bai 10:
Bai toan 101 vin: 60 chiéc banh, chia déu vao cac hop sao cho s banh

md&i hop > 5 va chia hét cho 3.
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Diéu kién 1: S6 banh mbi hop > 5.
Diéu kién 2: Chia hét cho 3.
S6 banh mdi hop phai 1a mot udc cua 60, dong thoi 1a boi s6 cua 3, va
phai > 5.
Liét ké uwoc cua 60: 1,2, 3,4, 5, 6, 10, 12, 15, 20, 30, 60.
Loaibo 1,2,3,4,5(<5).
Gitr lai: 6, 10, 12, 15, 20, 30, 60.
Trong sb nay, ta chi léy boi s6 cua 3: 6, 12, 15, 30, 60 — nhung 15 cé
boi sb cua 3, ok. Kiém tra: 15+3 =5, dé)ng v, 15 1a boi s6 cua 3.
Vay céc cach chia théa man:
Mdi hop 6 banh — 60/6 = 10 hop.
MJi hop 12 banh — 60/12 = 5 hop.
Mdi hop 15 banh — 60/15 = 4 hop.
MJi hop 30 banh — 60/30 = 2 hop.
M&i hop 60 banh — 60/60 = 1 hop (tit ca banh vao 1 hdp, > 5, van hop
1¢).
Bai 11:
Hiéu boi sb cua 3: Moi bdi sb cua 3 déu viét dugc dudi dang 3K , vai
K 1a s6 nguyén (thuong ta ldy k >0 dé dugc cac bdi sé khong am).
e Xac dinh gi6i han: Dé bai yéu cau “nhé hon 25”. Tirc 1a
3k <25.
e Tim gia tri K phu hop
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3k <25
=Kk <§
3
=k <8.33...
Vi k 1a s6 nguyén khong am (0, 1,2, 3, ...),nén kK c6thé 120, 1,2, 3,
4,5,6,7,8.(V6i k=8, 3x8=24 van nho hon 25; nhung k =9 s&
cho 3x9 =27 khong thda man.)
o Liét ké boi sd
k=0—>3x0=0
k=1—>3x1=3
k=2—>3x2=6
k=3—>3x3=9
k=4—>3x4=12
k=5-—>3x5=15
k=6-—>3x6=18
k=7—->3x7=21
k=8-—>3x8=24
e Két luan: Céc boi s6 ciia 3 nho hon 25 1a: 0, 3, 6,9, 12, 15, 18,
21,24
Bai 12:
Xét B=2x3x7+1=42+1=43. Hoi B c6 nguyén t khong.
Cén kiém tra 43 ¢4 wdc nao nho hon né (trir 1).
Thir cac uwde “nhé”1a 2, 3,5, 7... (dén 211a43/2)
43 chia2 du 1
43 chia3 dul
43 chia 5 du 3
43 chia 7 du 1
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43 chia9 du 7

43 chia 11 du 10

43 chia 13 du 4

43 chia 17 du 9

43 chia 19 du 5

Khong thiy 43 chia hét cho bét ky s6 nao & trén.

Viy 43 khong c6 udc nao ngoai 1 va 43, nén 43 1a sé nguyén t6. (Néu
dé mudn “chtmg minh B 1a hop s6”, ¢ 1& thay 1 bang mét gia trj khéc.
Nhung vé6i “+1” & day, hod ra 43 lai 1a s6 nguyén 0.

Can doc ky dé&: “Ching minh ... 1a hop s6 hay khong?”

— K&t luan 43 1a nguyén t5, khong phai hop s6.)

Bai 13:

Tim cac N < 200 sao cho N chia hét4 va n chia hét 6.

Chia hét 4 va 6 = phai chia hét BCNN(4,6).

BCNN(4,6) = 12.

Céc bdi s6 cua 12 nho hon 200: 12, 24, 36, 48, 60, 72, 84, 96, 108, 120,
132, 144, 156, 168, 180, 192. (Tiép theo 204 > 200).

Vay tap hop tét ca:

{12, 24,36,48,60,72,84,96,108,120,132,144, 156,168,180,192} .
Bai 14:

Tim m<100 dé:

m chia3 du 1 (m=1(mod 3)).

m chia 5 du2 (m=2(mod 5)).

m chia 7 du4 (m=4(mod 7)).

Céch giai (tom tat):
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Liétké so =1(mod 3):1,4,7, 10, 13, 16, 19, 22, 25, 28, 31, 34, 37,

40, 43, 46, 49, 52, 55, 58, 61, 64, 67, 70, 73, 76, 79, 82, 85, 88, 91, 94,
97... (dusi 100).

Trong ddy do6, chon nhiing s6 = 2 (mod 5) :nghia la chia 5 du 2 — ¢o

dang Sk + 2.

Thi du: 7 (5%1 +2), 12, 17, 22,27, 32,37, 42,47, 52, 57, 62, 67, 72,77,
82,87,92,97...

Giao vdi day 1 (mod 3), ta tim duogc: 7, 22, 37, 52, 67, 82, 97 (déu =1
mod 3 va =2 mod 5).

Bay gid kiém tra = 4 (mod 7) trong nhiing s6 trén:

7 (mod 7) = 0 — khong dat.
22 (mod 7) = 1 — khong.
37 (mod 7) =2 — khong.
52 (mod 7) =3 — khong.
67 (mod 7) = 4 — dung.

82 (mod 7) =5 — khong.
97 (mod 7) = 6 — khong.

Vay thoa mén ca ba diéu kién va 67 <100.

Bai 15:

Vi khi chia 1am nhém 3, nhém 4, nhom 6, nhém 9 déu vira di nhom
nén sb hoc sinh 16p 6B 1a bdi chung cta 3;4;6 va 9.

Ta tim dugc bdi chung nho nhét cua 3:4; 6 va 912 36 (HS ty tinh toan)
Vay BC (3, 4, 6,9) = {0; 36; 72; 108; ....}.

Ma s hoc sinh trong khoang 30 dén 40 hoc sinh. Vay s6 hoc sinh 16p
6B 1a 36 hoc sinh
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