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Bai 1. Ki hiéu Z la tap cac s6 nguyén. Tim tat cd cac ham s6 f: Z — Z théa man

f(2a) +2f(b) = f(f(a+Db))

vGi moi s6 nguyén a va b.

Bai 2. Cho tam gidc ABC va cac diem A;, B, tuong tng ndm trén cac canh BC, AC. Céc diém
P, @ tuong ting nim trén cic doan thing AA,, BB, sao cho PQ song song v4i AB. Diém P, nim
trén duong thang PB; sao cho By nam gita P va P;, vi ZPP,C = ZBAC. Tuong tu, diém Q; nim
tren duong thing QA; sao cho A; nim gitta Q v Q1, va ZCQ:Q = ZCBA.

Chitng minh ring cac diem P, Q, P, va (); ciing nim trén mot dudng tron.

Bai 3. Mot mang xa hoi ¢6 2019 nguoi dung véi mot s6 cap trong dé 1a ban be. Biét rang néu
ngudi dung A 1a ban v6i nguoi dung B thi ngusi dung B ciing 1& ban vdi nguoi dung A. Nhitng su
kien nhu sau c¢6 thé 1lan lugt xay ra:

Ba nguoi dung A, B, C, trong dé A 1a ban véi cd B va C' nhung B va C khong phai 1a
ban ctia nhau, sé thay doi trang thai ban be ciia ho sao cho B va C trd thanh ban cta
nhau nhung A khong con 1a ban v6i B va ciing khong con 1a ban véi C. Cac trang thai
ban be khac khong thay doi.

Ban dau, ¢6 1010 nguoi dung ma mdi ngudi c6 diang 1009 nguoi ban va 1009 ngudsi dung ma mdi
ngudi c6 ding 1010 ngudi ban. Chiing minh ring c6 thé xay ra mot chudi cac sy kien nhu trén ma
sau d6 moi ngudi dung 1a ban véi khong qua mot ngudsi dung khac.
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Bai 4. Tim tat ca cac cip s6 nguyén duong (k,n) sao cho

k= (2" —1)(2" —2)(2" —4)--- (2" — 2" ).

Bai 5. Ngan hang thanh phd Bath phat hanh cac dong xu v6i mot mat duge in chit H va mot mat
dugc in chit T. Thay Tuy c¢6 n dong xu duge xép thanh mot hang tir trai qua phai. Thay Tuy thuc
hien lién tiép cac bude bién ddi sau: néu c6 ding k > 0 dong xu v6i mat ngita la H, thay sé lat dong
xu thit k& ké tit ben trai; néu khong, tit ci cac dong xu déu c6 mit ngita 1a T va thiy dimg lai. Vi
du, néu n = 3 thi qua trinh bat dau véi cau hinh THT sé 1a THT — HHT — HTT — TTT, va do
d6 qua trinh diung lai sau ba budc.

(a) Chitng minh ring, v6i mdi cdu hinh ban dau, qua trinh sé dimng lai sau mot s6 hitu han budc.

(b) Véi mbi cau hinh C ban dau clia cac dong xu, goi L(C) 1a s6 cac bude bién doi ma thay Tuy
thyc hien cho dén khi qua trinh ding lai. Vi du, L(THT) = 3 va L(TTT) = 0. Hay tinh gia
tri trung binh ctia L(C) trén tong s6 2" cAu hinh ban diu c6 thé clia cdc ddng xu.

Bai 6. Goi [ 1a tam dudng tron noi tiép cta tam gidc nhon ABC v6i AB # AC. Duong tron noi
tiép w clia tam giac ABC tiép xtc véi cac canh BC, CA v AB tuong tng tai cac diem D, F va F.
Duong thing qua D vuong géc v6i EF cit lai w tai R. Duong thing AR cit lai w tai P. Duong tron
ngoai tiép clia tam gidc PCFE cét lai duong tron ngoai tiép cia tam giac PBF tai Q.

Chting minh ring cic dudng thing DI va PQ cit nhau tai mot diém ndm trén duong thang qua A
va vuong goc véi Al.

Language: Vietnamese Thoi gran: 4 gio 30 phit
Méi bai duoc 7 diém



