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20{o| HEl(Moore’s Law)tH2 EHHet 71= (=22 1) HFEE (Classical
Computing)0| @E49| $tAS SQtm of2f JHX| Cieto] 2AE| D Q=
Atgtolct. 2% A AHEE(Quantum Computing)O| 8t 7HX| CHote 2
HSRD oIrf B2 A8 8 QIO AXt HEEI0| 7|& HEE L0} w2
&E TS THE £ QL= O|RE Thed| UBHAIH 2EXQI AAL BHA9] K}O|
MHE0]| 2HSICE 7|2 HE-I0| Bit BH|Q] S0zt 12 T2 ALhS T
SUCHH, AXFHEEIL Qubit THIQ| HAHODZ 12 SAI0] AlAHE Tt
7|1E AEEELHAM STt E 2 QUCHs Z40] LRF ZHFE0f| CHEE eixie

7|&H 7|cHolCt.
Oloj| 2} IBM, 7=, OIO|ZZ2AIE  IONQ & 2 7|YS0| YA ARHE
A JHEStD ULt O] 7|1¥ES £ EHM|(Superconducting) Qubitet 0]

E3:(lon Trapped) Qubitet &2 Lttt 7|=s &Este] LA+ AHFEC
MsE A7 UL oS S0, ZTEH| 7[gte] UXt HFE = 02
2 2E0M 2SSt Y| Mol gle MEHE 0|88 =2 X2l £ E
7ts5H otH, 0|2 E® 7|&2 JiE 0|l2g TAP|HeE 22ty oty
E{Ql QubitE M|S It

QX AU TI2|ZE ZHY M= L12|Z(Shor’s algorithm) 2t I2E 2112|S
(Grover’s Algorithm)OI CHEMR! o= &elth 40 Fue[E2 2 +5
2QIEl{She O U0 1™ HFEHELC 2M HE £ HIoHH, 12Y
L 112|E2 C|O|E{H|0|A HAo|M 27Xl Hs efalS FSerTh
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FOCUS 1 |

(D)2 g1e[E 40 tist 7|& Lne|E(Classical Algorithm)zt 24Xt 2| Z(Quantum
Algorithm)9| ZHE JHAXMOE HOFLL YER AlZt0] HotLt A2|=XIE, XE2 LHH|0[He 37|12
LIEFLIED, 22 7152 71T 212|50] 7|EUA0|LE AAHLAl)| w2t 1 §50| S += /US2
=1 UL 53], 0| ZH2 E£7|0fl= 7|E L112[F9| H50| Rp5HK(RH AJZto] XLt 3 43 H|0]
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11, Algorithm 2= 1,000,000vn 0| QT 7PESHERE 240t 240] Stti= 7| & 12| E(Classical Algorithm

)
=2 7PEI9|1, CH2 StLt= 2RF 225 (Quantum Algorithm)E 7217 |H, E8 = HI0|E 37[0f| A Xt

—_

tAl 2o, = A2 7|E EREVHE W=7 H2ol|, A AREe O L2 21e52
IH8E Rk 7|1E AREEC O WS 4~ ACH= ZAO0ICE SEX|2F JHE0t SiEete, Xt HREZF S=20] 2
22| O[S MSsHAH, Y HI0[EIQ] 3 7[(N*)7F 23| 7{0F Bttt 0] F2, 7|S0| LA FE
= S22 QubitZh ¢NIE

AlNret 4 gl
C

2 Xt EHE (StEo)= oMl O =27 ASstER, St AlZh B9l (Y20ilAf) Lol 1 ZHFE 20 2

k=1
L =TT =

r=
A
rlo
-
=
o
4>
Oof
et
4>
ac}
il

32



2024 JUL Vol.121 NN

7|19 %Xt 22l(Quantum Advantage)= ‘EX 2H(0f| LR RE 7|E HEEE 571 4= = Yt

THRE{7F ZXICE = JHEO[CE SEXI2H 0] S0|A Pots YRt 22l= LAt AXIA 22(Quantum

Economic Advantage) = 'S4 £x|(%! = CI0[E{2] 37()ofl el Bt HIE2| 7|& HFHE 5712

= U= LR AFEHIFEXSICH = 20|k

21| 7Hg Xf0o|= ERotd], 1 0l7= 0] 20| 7|2 L} O|C|0{0]M Ydt= ARt L2|2t= CHE At

ZHE {0l CHslf CHRY| TiEO0|CH YXF ZHIAN 22| Moo= F 7HX| 3t Z710] ZSEICE Amy

LA AREE ZHE AL & s U2 SE9| 20k oirt. S, XAt ARFEE 1™ AFHECH T
=

de| AAoof oIt

1. 3 JHs-M(Feasibility)

TH7F LR AFEOf Cisl Al 7sdiX|eH, O AFEI A= 2HE ddY + US 2E 529
2150F 3t} 5ol SISO, 2K} A1 JHS A0l JHE BRE 7/0] R4 AIAHO| T3 J5
QF £ 7|58 A0 ZHIE A 5~ Qs T2 S0 QubitE 7HK[ 1 L=X| o E£0ICE Qubit =7+
St @F 0| JHME| met o B2 X171 Al 7HSsHE ZH0[CE Of HelolM & 4= /IK0], LAt
A 7S M2 sAE & U= 2X|0]| CHEE X|2F Z=HO|CE O] shAl2 EAIXOZ [T18] 3(a)]ol| LIEFLF RUCH
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FOCUS 1|

[2% 3(a), (b), (c)] ZXt ZHH 297t Ldist= Al™o| thet ZAIM BHOR CHSS Ietsirt (a) ¥l 7t Xt
HREPI S 25| 2715 12 213 B2 2t 2 (D)YDRASH O1F: Cf LIS Yxt ¢malzo| DH HEE2
45 0]HS 35 115 23 0|MS XJste F2 0] Ao TUSS SR (YR BRI 2912 2Kl Yol
LIEHATY.
(a)
Problem
size
Problems that
quantum computers
can solve
Year
(b)
Problem
size
Quantum computers faster
than equally-expensive
classical computers
Year
(c)
Problem
size
Quantum Economic Advantage
Quantum computers are faster
+
Quantum computers can solve
Year
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2. 212|EX 0™ (Algorithmic Advantage)
FHZF L1025 OS2 7HK2H, 1 22X A7(|0f chell LRt HRE{7F H|ot H|ge] 0 HREEL

= = ’
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FOCUS 1 |

40,0007H2| Physical Qubitg B2 = 2Tt 0] 7FE & HIEC = IBM Quantum Roadmapol| 2&sH 2CHH,

of #& HEEl(Quantum Computing)0| ZX]
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20283 0|

Quantum time complexity
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quantum

linear,

If classical is exponential and
quantum not, then quantum wins
only wins for very large problems
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