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Preface

=2 A

REHA 15 B, Hob 1-4 BUBERE, S/ 4 57, 5-8 MZEZH, 58 7 79, AFEHEEEERFEET T
F2; 9-15 BUBIERAMEL, B 15 57, TR2sh e B EaEA.

Please check https://complex2math.com/blog/macmo-2019-release/ for any update.
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Problem 1. % BTG N R o~
A. 0.109 B. 0.019 C. 0.0109 D. 0.0109 E. DL EEFE.
109 " g ok 109 — (9 (9.

Solution. &% BAVE o = 15 x 02 TR 199
Problem 2. & N NifE/ifE L + L + L =1 AT =JTIERBEA (21, 20, 23) FIDE W N =

o T3

A1l B. 3 C.5 D.7 E. DA EEE.

Solution. %%%Z:ﬁﬁiﬁfcl<:Eg<x3,fﬁiﬂ‘]7ﬁl——+—+x—3_m CPTBL 2 <30 FH a2 =3
HEERZ ($1,JU271‘3)=(3,3,3). %17 = 2, l)_”J 12+;3_ ﬁﬁU\ Ty < 4. 715$2—4 HEEZ
($1,$2,$3)=(2,4,4),%32:3,/\ 7%(1‘1,1‘2,1‘3)—(2,3,6). ﬁﬁl//{— PHE1+3+3 =10 MERF=TT
4.

Problem 3. fEATAE/NT 1 IIEEEEZ A, 10 S NAR G2 EHE 2019 52, | S =
A. 1 B. 3 C. 673 D. 2019 E. DA EEE.

Solution. ‘&%S2 |E.| HEEE 2019 = 3 x 673, #&(18

ZUJI?

2&“’ k 29: 20%/6” 673k +201§019 2019k
2 2 2. 3019 ' 3019

=1010-337—-2+1
=672

Problem 4. n N RESNFA—RZ, BMBLS5HPAHET (BEAEHEONET), LEZRAR

BT RIPIihE S BT, U S =

A. n(nﬁfl) B. n(n571) C. @ D. @ E. [/J\J: E”3

Solution. EFRE [B. | HABEAL K — M, FHEFS HEVA S = (20— 2)n + (n— 1)n)/2 = 201
Problem 5. 1% A(0,4), B(2,2) WA E: 2 + & — 1 ]IFIA, M i B FIOE—4 T m A
|AM| + |M B| BYE/IME, M m =

Solution. FKATFCUERH R IR S| HE:

Lemma 1. & Fi,F» AWEA E ANEE, P RHEA L—5, A& (p RLE P SHEMDG AL,
il fp LF\PF, ﬁl]ﬂ‘)%’T‘ Sk,
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Proof. WA, IEKHE FyP 5 L, (618 |PL| = |PF|. 1% w 5 ZF,PF, B5MF5%, ol A RIEER
FTEHEZL w FMEE—R Q#P, 5. .Q AMEME E . T b W w 2 BL WP ES H=AA~ER
(eSS

2a = |LFy| < |QF3| + |QL| = [QF:| + [QF1].

ﬁﬁlx}(@p:w. |

[FE R, FEER A ZWHE B N— MR, BB —DNESHN C(0,—-4). NEEMNHEE m € R, FH L
15 |AM| + |MB| = m W5 M B E— ML A, B NESMNEE E. B m WR/NME B 5 E M
b1, B0 P, P BRERE |[AM| + | M B| &/ MY R M. &R P BS EBUINELEN (p, IF
BE (p WEME £, (U (K28 B\ P Z2BEEME EA), H lem 1 H (p & LAPC H1 LAPB
IINMESE R, FTDARRER P, B,C =fdtzk, T2

m = |AP| + |PB| = |AP| + |PC| — |CB| = 10 — 2V/10.

bR (10 - 20

Remark. BEREAAMENSETIE © = 3cosd,t = 5sind, MALKE m KNEFHET 0 RIKEL [RIEEL
NHEIXNRT 0 MRS HE/IME, BFENERNBELREARTIERE. FEERS A 2—MERE—
MREZAME.

Problem 6. {#i/& P(z)? — 1 = 4P(2? — 42 + 1) LR Z WA P(x) 2

Solution. EZSE | P(x) =2+ V5. | #i deg P = 0, MIEZMFIN P(x) =2+ V6. FHEMEE degP > 1,
BQ@)=Pt+2), Bl Q(t -2 -1=4Q(* -4t — 1), HR 2=t -2, 17

Qz)* —1=4Q(a® - 5). (1)
BHEL Qr) WEIMAREE 4. M EFRKSH
Q(2)Q'(z) = 4Q'(a* — 5)z. (2)
Wa=0,a,=+5+a, 1 AT n>2
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Claim. fTER a, #HNE Q(z) HIEA.

JRAETE, BRWNFTE a, 15 Qan) =0, RER AN eq. (1) B -1 < Q(an—1) = —3 <0, =1 < Q(an—2) =
1(Qan—1)? — 1) < 0, UK -1 < Q(a1) = Q(0) < 0. T2 -1 < Q(-5) = 1(Q(0)2-1) < 0,
—1<Q(20) = 1(Q(-5)?—1) <0,-1 < Q(20% — 5) < 0, IX5F lim,—,0e Q(n) = 0o FJ&E. KA, BL LTS
WEIFRIAT Q(0) # 0.

fE eq. (2) 2 2 =0,15 Q'(a1) =0, TE eq. (2) F2 2 = a,, 1§ Q(a,)Q'(an) = 4Q' (an_1)ay,, it follows
by induction on n that Q’(a,) = 0 MFEW n =1,2,--- L, X5ZMXAEERNMESTE.
Problem 7. ERIESEE «,y € 2° +¢° < 2,18 M N o +y BIRK(E, N M =

Solution. EZ2 Bl Holder ~NEAE

8> (1+1)(1+1)(2* +4%) > (v +y)* = M3,

Problem 8. #I|tHi# /& A N ARG EEBERS (z,v) (r,y) =

z Y
22 = 12",

Solution. HFZEE |(1,1),(16,2). | HEFENT

x 9y
$2 = y2 .

T (z,y) DAGHR 27 < 2% H 9y >z >y & (v,y) # (1,1), & p*||lz,p™|ly, HF p R, &ATH

n-2*=m 2% — o % =: t which is a fixed value for all p such that p | z,y. Kt 2 = y* where ¢

isapowerof 2, MOy >z =y HH t =280 ¢t =4. B¢ =2 Mt=2%" 1§ 9oy—y2 =1, FEELE
BB Mt =4, R 9y —y* = 2, HEEHE—EEEUE y = 2, IEH 2 = 16.

Problem 9. K&\ /NIERE n, FEELER n DPARBEFLEE 3 Da<b<c H 3|
(ab+ be + ca).

Solution. EZEE H zg, 21, 20 FHIFTR n DARFERVEEECER 3 & 0,1,2 BN & 20 > 2, MEUEE
RO 3 FUEEL R — DEUEREIAT. WER 2 > 3 80 25 > 3, MIEL a, b, c HFENME 3 FIRETA].
B n>60, 20>2,2>3,20 >3 ZFYFMLEZ AL

Yn=>5HK,FE A=1{0,1,2,4,5}, ZHEIE A FIEE 3 M a <b<cEBRHE 3| (ab+ be+ ca).

Problem 10. & X (up)n>1 w1 = 4 KANERE 2 > 16 uper = 2u, + /302 +1. K S, =

Ungo — Myt +uy 0> 1
Solution. EFZXEE ESd(NEE]
ui_H — Ay up +uZ =1 (3)

il

2 2 _
Upy2 — 4un+2un+1 + Upy1 = L. (4)

M eq. (3) Fl eq. (4) IZ1F wpso, up NITEE 2% —duppiz+u? g —1 = 0 BIPAR, ATEA wngo 4w = dun 1.

4
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Problem 11. HiEIEEEE S BUMALEL, FRIHAHEH.
S = (24 V/3)219 | (2 — /3)2019,
Solution. %%%iﬁszJr\/g,y:?f\/?:, Mz+y=4zy=1,
hy =" +y" = (2" " (@ +y) —ay(@" T ") = dhaoy — b,

Hthy =4, hy = (2 +y)? — 22y = 14. % a,, = hy, mod 10, Tl 1H a1 = 4,02 = 4,03 =2, a4 = 4,a5 =
d,a6 =2,---. I (an)n21 I/J\?)jjﬂlﬂ»:ﬂ, Qo019 = a3 = 2.

Problem 12. HiEFTH EREE n, #15 S, = 25 + 27 B FI7E, HULIHEH.
Solution. &% FATE v2(S,) = min(8,n), ALY n < 8 WX JMEEL, N n = 2k, 5, =
22k (1 +28720) |k =1,2,3, BARXEE S, BAZBTERFTTE, T’ n>8 FMIE S, =281 +2"8) A%
PFTHEHMNYE 1+27 8 =1+2"(m=n—8) AFERFE. W2 =1+2m M 2" = (t+1)(t - 1),
BUE e+ 1,6 — 1O 2 WU, HEER ¢ =3, N n =11
Problem 13. WE 00 & AABC WZVIA, VRN D, E,F. & R 2 00 W12, KiE:

2R 1-+sin(Z£A/2)

I QL S

BC —  cos(£LA/2)

Solution. FATRFIE
iC> cos(LA/2)

2R ~ 1+sin(£A4/2)

EEFIME
BC BD CD 1 1 sin(4B/2+ £C/2)
2R~ 20D 50D 20D 2(tan(4B/2) +tan(£C/2)) = 2 cos(£B/2)cos(£C/2)’
F
C
O
D
A B "
AR, B L(LA+ ZB + £C) = 90°, FiTbA
cos(£LA/2) sin(£B/2+ £C/2)

1+sin(£A4/2) 1+ cos(£B/2+ £C)2)

DL
1+ cos(£B/2+ £C/2) > 2cos(£B/2) cos(£C/2).

T EXAR 1> cos(£B/2) cos(£C)2) +sin(£B/2) sin(£LC/2) = cos(£LB/2 — £C/2).
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Problem 14. BV _ER 2019 DN BIGENLL ek W, (515 DUMT— T Ao OB B E AR
PR R IE SN R R AE, B .
Solution. ERR TIRLL SABE DG, BTN i, vy, AR BOERRE ¢, O,
R Cy, C; AR, BARZTER by, b, X f(ei,¢) = {b, b} (ATLUR k =1), BUEX f(ei,¢)) = @.
5

X :={(ci,cj) : ciyej BARH i < j}.
M ERRET, 34 (i,5) # (s.t) I, fei,¢j) N fles,e) = @, FEBA f 2 X _ERIESS, T2 f HY image
EEEL 2 x (T) = m(m — 1) DMRRITES, o m — A BRI RS R LR

m(m —1) > 2019 —m = m > 45.

AN S NMEZ N 2019 — 45 = 1974, W ENEURE] 1974 ROMYEIR:

HFRLE 45 NMLSSRIESTE o B ERY (0,1) XIAE, SLRERUEX 45 DA FEFEZZ1F 2] 45 x 44 = 1980
AT
Problem 15. 4 1,2,.--,120,121 53h% 11 4, B4 E 11 M, 8 MCREEE, #HEKHTHH >
FESAESE, REAIMR? FHREMIETE FHIRISIES — D BRI, SNIGRHE .
Solution. BEXRE TR 1+2=3,44+5=9,64+7=13,10+11=21,14+15=29. £ = =61
NEE, BATEW N DHTTE:
{x+i:i=0,60,59,58,57, 56}
{z+14,2+ 15,2 — 29} U {z £ i : i = 55,54, 53,52}
{z — 14,2 — 15,2+ 29} U {z £ i : i = 51,50, 49, 48}
{x+10,2+ 11,2 — 21} U {z £ i: i = 47,46,45, 44}
{x =10,z — 11,24+ 21} U {z £ i : i = 43,42, 41, 40}
{x+6,2+7,0—13}U{z+i:i=239,38,37, 36}
{r -6,z — 7,2+ 13} U{x £1i:4i=35,34,33,32}
{z+4,2+5,x—-9yU{z+i:i=231,30,2827}
{z—4,2—5,x+9yU{z+i:i=2625724,23}
{r+1l,z+2,2 -3} U{x+i:i=22,20,19,18}
{z—1,2—-2,x+3yU{zx+i:i=1716,12,8}
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