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Q7it), Yn2|F2 2AIS shZst7| s YD Hute| 2AS e 22 A >

1. H9| AFERLE 0|8HE 4 UCt o
HEE D15t 200N 22| ALREIT Y ATMOIME LDE|FS T2 2 ;

_ [e] J =

Of Mestn QICh “YNAFL 0fE ()G YO ofEH HE)S EHOZ MM 2. 2403|= Mo| MA| =7 =z
Sh= & "o E ALt ZExtolch [.] 202|E2 & AR AU 22X siZS 2lst = o 2|2 sZ57| Q5 EREM A DE|SS X251, 0 2/ 7 E WA E
FAINE 2 4 U0k 0f2f5 i MHO|M HAE @A @2, £2, AlM Hito| -

&|0{(well-specified) 2L0{0f BtC}. &, 2XE YAlsH= A2 Ln2|Ee| A =210
Z]

— =
Ct. AFEZL RATL M| E o17| fIsiM= ot 242 = (input)2totof STt Sctsict mat o 2|2 2a|S HAOZ #Z5H| QEiME @M =0T 2
5

rok

J Yo =R XM2|E|0] LI”E 20| &3 (output)O|Ch 0|2{5H BHA|= A&t =R} M2 HAKOR 7|&E A 2X| 2 Btel5]o} 5t}
(computational procedure)S &3 ZahzIct.” sl 20ll= Mkt Feolsty| ofzie 2o tisiME 2na|Ee egst
2t 22| &2 olslist7| Ist A Hm =hed 2 =i ut E=2{0| £Si2IX| o|shst TR} 5H= A|E7F S0{LED QUL of|ZACH 20184 ME= ‘X|SH 3] OIAY K|’
= Z0|c. of2Holl M ATlishe AL R 22| F0 22 st Ao = =t ZeiZo QIS WEHCES 0|2{5t ZHELS EX X9 0 LS XRQHS M
30| Yaisiot FMQl 2Xto| 2|AET} =01, M2 HHEE 2Kt 2|AE Matn O X270 ‘Hatet Q12’2 FHEHCt T Sict HEXE T HOfM = SiE &
7t =30|Ct. S|P M MX O 2 HBE|= B2 YNE|F0 A M= L SHS D2|Z=0| ‘st 012'S oA Mot Q=X 27| O{ZCt 3K L DE|=SS X
2ol Folot= U0l Zekotx| STt SCHs 242 of5ket HENZE H Bty o| o|0|7H RoIQIX| HolE|of ks S =
7ty AM 22| F S YZsiEXL 07| Y2 0| X7t st ZH M0 SICL 2t 0[2{8t QAL =M 2 |ES 0|55t WIS QIsHAl= MEtst olZ’
(query)0| 22, Z312 3li'E ZHAH0{0f H|FO| 2 E S2H0| =2 & EMS2 S50 0] ofe7| Mo|=|o Y=X|E FHst= Z10| ZsHEICE 0|2{5t 2X|= ofzf X|3%t
C}. 047|M &3 Z0Pl ‘HAE Z240| =2 & EME'2 F& 2[0|2171? 0| X7t (ZDE|Bo| &M T} HEAM)0|M TS AM|517| CH2L},
U245t Tho 7L Bho| mEHE[0] S SE FLM0| =0t 2 = 911, CHE 0|8XtE
O| o Xt E2lstE EM7t S240| O =Ctn MZtst o~ QIrt M40l Hst 3. Oj|A: A etpg|=
H|O| x| 3 (PageRank) Z12|F1t 20| CHE EME0] 2ls o Bo| IE@RI)EE= i . )
S Ag7h EQE T} O} M2 A OICH Ifah A oAl oA Eo s istu 2n2|E =50 5| 7k MA Mot g5 ¥ du2E
(sii| 10| 5P X|Of f} £ 2 AA HXII} T SapFIC (sorting algorithm)O|C}. O|= 2|2 &M E LIPE 2XIE O|2| HalZl =MUZE &
S, LIS o||oj M KB HHCA| ZHEE{SH DA ES B S ofLICh M2 5H= Zdo|Ct 71 M =2 20| HH 7|52 0|25HH 4= 2t 71| H|o|E
HE{7} EX|57|S FEE ASe ot a2 8853 9I9ict ofZicy 1oy 12| T 2e BEYne NS ZEE 4 ULt 0] AR 22 E 2 A= Fiel
AO| A%t IEOZ olaizl ©2E|Co| ‘U= 0| FfZOFAS 5 ot na|Z0| KAHEC| 220|1, O 2 FalZl M2 HHE S20|ct” 2EXE MBS
ATHE]0] QUL Ol Q22| SRHOIRHD 50, QS Uzios 7t o Saoltt
orpa|moE otaX QICtY 0] HHS XIOIAE C}2 XIAE Li-0| 1 LIHA|IZ 71Ef et HbH O 02{SICE JHY (5, 2, 4, 1, 3)0|2H= X2 SE2 =2 Xt
ot THES UHEEIO = HChZOAE e ZIOIT Of2is W @l2i(s ) PRSSISES SIS S TS S S A S S A S S
of )3t E=(Z|CHS24) ZHe| ZAIE Hsl =2 AL Al(LHR M Q| HEg)o|2 2
5)gttiE Ln2|E0| FalAE (heuristic) 22 Si#S Wdst= A 7Hs3iCt 2n2|F0| shAsts 2Xl= thEX 2 &(Mo| ge YHste £/X{SHoptimization
2)Thomas H. Cormen et al., Introduction to algorithms, MIT Press, 3rd ed. 2009. “Informally, an algorithm is any well-defined computational procedure problem), 0f] EE= OfL| 2 2 E6t= Z & (decision problem) 2|7} ULt /X 3tH= 0{Al2{<(machine learning) 2 TA5H= =5t 2 n2|Z0|CL 7|AlEt e
that takes some value, or set of values, as input and produces some value, or set of values, as output. [...] We can also view an algorithm a tool for QIZto| AYC 2 EEH st&che 522 BEXMOZ AosH: Q1ZX|s2| g 20(2tn sict 12{2 2 J|AHsh&el EML H0|EH 28 EH X[Al2 §58HCH= ZI0|Ct
solving a well-specified computational problem.” Ol AIM o2 224l X|4l(hard-coded knowledge) = &=2|H 22 F25H= 72| (logical inference rule) 22 2E| XS 2 TTHH= A|A™(knowledge
3)Ln2|E0| chal| Bt 5t DAL s SXI|A CHE 2| EMQt =28 FHSICL Thomas H. Cormen et al., supra note 2. Introduction to Algorithmsi 7Heh it based system), XK OZ, M2} A|AB(expert system)TH= X10|7} QUCH LEFH O 2 H{Al2{d 2 DE|FS X|AIS 481X 02 EASHHmathematical

==
HOZ AEE|E= BIHAMO|0Y, XS] ME £9F5109 CLRS(Cormen, Leiserson, Rivest, Stein)2t = 25ict I ECH= ZHCHH LIE O 2 CH3 ol 20| RE3|C SHCHobjective function). |3t 2 02|E2 IUS F|CHslet=s HAZE 2HA517| /510 AR

Thomas H. Cormen, Algorithms Unlocked (2013). Panos Louridas, Algorithms (2020). Algorithmse &1 ZIEHSIHM E, | 20f G751 Q= QI X529

. model). LIS 2 2 &1&0| 0|R0{X|= F=E LiEt = 345 Fo

E|=0|, EHEX A 5t (stochastic gradient descent) S0| CHEZ{0|C}

242 (deep learning)7HX| = 2705t QUCE John MacCormick, Nine algorithms that changed the future: the ingenious ideas that drive today’s comput- 6)QIAIEI AR, AIZ} X}2|0f| SH= & EHSH QIXY| HOFAHCE 2018, 12. 24.
ers (2012). 2|7} X2 AFEsHH Q= YN2|E0)| thet MHoZ = 9/2| 0215 vHe OFF 7HX| 22|58 EHEE 4 QUCh &5, QIBX|s, Cl0|EfH|0]4, 7e=ME Holots W e CrFet 4= QUCE UBHHo 2 £Xto| A= 1 37|of w2t @ EXH=D LHRIXkeo 2 HHE 4= UL 5HX|8H 2X19] ZR0|= Chaksh Bl
CIXE MY & ?IchEr 2n2|S0| A1 T ol &ME HolEt 4§ 3l she

[T} 718 SHO|M SIS =M 2 HiEsh= Y2 0 Chsich

4)Donald Knuth, The Art of Computer Programming, Addison-Wesley, 3rd ed. 1997.
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=
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IV. Z4M etnia|=o| Al o1, 7|E AlARIo 2= 0|2 M2 X2|5Hs 20| 27HS5HICE o
ghH, stLte| ZiMojof| CHE =l = MQlol = JTHst 2Fe| EA{7F Z=&HE|0f U, A| :_’
1. M QiTlo] Uk =tE Ri2| A0 F7I5HT YULE HHH, ALRXLZE BAO| Q= BN 1 F DE 24 1 | o
= RoAE QTE|Eel SR HE AlRE 22 24 AHlAe] 7|E7} 5 HO| Zof| Eatsict DM 7| Eo| ZA M| AT} RIZEtD QUH 7|9 E 0§ (keyword v
X|2 3 (PageRank) L T2|ES AHEC), YUK OR QIE|L HA ATI0| BHESHE matching) S4IEHS X831 O'R’“""”' ReiOlEL SR8 HEIFHBED] 02 2
Slal Cf2t Che Tl 2T oM HAo = A2 EE 2 Ho[K|e LIS ATt o Ch. B8 QR ZDZEL 0|42 H&5101 O|8XIolIA| Z238 B2 7} ofL|zt 2 o7y =
= 222l (crawling)0|2HT B IEals AH of o] ot o Ho|X|ZLE & Q2|3 ZTHE FAIGH= AlZIE USUCH 0[2{8 HH7401I M 22int ool x|= 7 F26t ;
HE F7|Mo2 JtN2Ct Y L2 o2 1 LIS #0150 H|O|E{H| 0| A 0| K&t 1= Qol0|gt HEIt RAQIX| MM o 2 WIlsts ZEJt QLEICHD AYZH5iCt
Ct. 0| AQl(indexing)0|2t 2 $IC} OFX|2H2E O 8X|7} ZA101S Qi2istm, Aol
ozHE| ZAojefe] BRNO| YT SREHCIT W2EIE HE 245101 0[S (2)EHOIXIB3 Za2[Ze] ML
HEAISHCE 0|2 £11 ZM(searching)O|2ka BHC} H|0|X|3 Y T2|FS QE Ao| 2 H0|X|7} 50| T I (hyperlink) S AHE
5| QIE{Ul 24 2 N2|Z2 TX| B2A0| U HWHO|X|S FH= NYo R M2t 5109 CH2 2l 10| K|t K ZE|0f QUCH= FHoj| A Zrotst Zi0|Ch € HO|X| A0|A HE
57| £iCh 3HX|2H 244 2 D2|Z0IM HN O SR8 22 08X SHE10] EAIE|= & Wz Al DR 2HE EAIEE S0|HZ s CHE ¢ Bo[X|22o| 0SS THs o
ME ZFste Zio|ct. B2A40| 9li= 2 T 0|X|Z 5H= 212 & (matching)ol2t SICL 0|7 B 5l0|HA AL THat =20j|A T2 =22 9185 24T} QASICH
2 5k3, 1 2912 AWt 1S BY(ranking)O|24D BT OHA PR O M A0t T A4ZHEE 4 QITE YHPHO R MEt =S0| ZREE IS 185D Y =2l 4
24870, 22 T 0|Ake| ¢ HIO|X|7} &HOFE 4 9loD 2, 0|2 & M¥sto] Ho{ZF T Xdo| gaR{o 2 e WULE|D QIrk? JCH € Hlo|X|o| ZRES Bt
L 40| 744 Mu|Ao| #AIN 7|50| ElCt, 8 ol = =20 SR T} WtEs 7|FS XS E|X| QST 5, 5257}
HO|X|Y3 LDE|FS 1 0|Z0l|A metEt 4 Q50| FO{ZI ZA0fQt IiEIE =2 ¢ B|0|X|&= CH2 ¢ B|0|X| 2E Cf Zo| 23 20|24 W2t 4 Urt
HO|X|e| ZHE SRLEE Fsto] 1 =& ZF™st= 12| F0|Ct ol 5] S| 51X| 0t Ctx| 5t0|H 2 37} Bto| O|20{Zl 2M2¥2t1 sjM ZHIZ =Q6t 22t
o| 20| U &t Zst LN2|Fo= YILEICL 1 CHEEE7| oYL} £ EM7ICIE 2ME 2asts ZR9t K| %2 HE
Tst Lot QIrt J2iM Ho|X|¥3 Yn2|5 1| ARHH | sigtets ¢ T
2. {|o|X|23 L na|= olx|o| ZREAX| B De{Fict ZAtN o2 Ho|X|Y3 Y2|5L 2t Y Hlo|X|
R OiCH B|0| X[ ZHS SOI5iCt 0] 22 @ & W|0|X| 2 HZHE sto|THYIZ Z3tst
L 20| H0|X|Y3 27 @ t0|HY IS 22U 7Hs S J510] AlAHEICt
HO|X| Y3 S 02|F2 OIXo|A| Fof0jstn S HHIH FIQIX] A2t Hlo|X|W2 Yn2|Fe| =5 2ol Ch2at 2ot ofE FH|S CHE of2f & Hlo|
O YItst= F(measure)E MAISICEH A MH|A = ofOro{Ofst 2k 2 H[0| X|SS XAFSHS ARRbO| QICHT MZbslEiX}p. 1= Qlo|= MEHE] 2 H|o|X|EE| 917
X| S0f|A 0| X7t 2tAlo] Q= ¢l H|O|X[7} 2QIX| M2 Jf2{Liofof STt H[O| AIZFSICE 2|3 X|23X|7| MIHK= 1 9l H|0|X| 2 EH 5t0|HA 32 M1ZE ot
MBI LURE2 018 4SROR +YL 732 YA MB0] BElSergei 2 2 10| x| 2 Q2|2 0|53} 7t0i s FRofl 23) BtCt. 22|10 X|F8HS 7|
Brin) 22|11 22| H|O|X|(Larry Page)2| XHst =22 1 ANZ|E2 Mo =2 A L 27t 0|2 =Z 5t a7 S7|Al0] BiCHH X[ 28 WA € 75 Me X7,
B D37 QO XIZEHS L7 E 7Hs M2 £8 HOITE 08 24| A4 (damping
=20 ZYE|AS A2 FE AM AT AMH|AAH Ok (Yahoo), LEHH|AEL factor)2t: SCh ZHA| Al4:7L 10) 7H7H2 42 0|50| Z7}510] R SOLEA|
(Altavista) 50| AlZO| BH2|5H= Mol #AlC 2 HMZ 2AsIILCE 0l= FBFO| £ICt 2213t H|o|X|< 0] 47} 0.850|2km 7HE5HRICt.
7|k 3110 ek 2 H| 0| k|7 = SHRACt Shot. CHoh-o 2t S B A 0|23t 28(random surfer)Oil A HO|X|2&43 ZS Qlo|2 ¢ H|0|X| = EMMsH=
= ZHNOR Hots 20|, Aol R AHO| 248 71S01= FAl= =@t Afzto| S8t 2 To|X|ofl W28t 7Hs A o|nj3ict. 0|2 olaHsts B0l Eg0|
X| OtL|IRACt. 2222 e WEIL 7|sIE+H o2 YEst = d8s 125t Okt Of| A |2 MZISHE XL 5lo|H A2 1A= U 71| & T|o|X|7F EXiEICD 71
21)Google M, “HAMof| M HEHE FM5H= 2 https://www.google.com/intl/ko/search/howsearchworks/crawling-indexing/ (2020. 9. 6. &tl). 23) E. Garfield, “Citation Analysis as a Tool in Journal Evaluation: Journals can be ranked by frequency and impact of citations for science policy studies,”
22)Sergey Brin & Lawrence Page, “The anatomy of a large-scale hypertextual Web search engine,” 30 Computer Networks and ISDN Systems 107-117 178 Science 471-479 (1972).
(1998). 24)0|MY sto|HYAE w2} @ HO|X|2 §0{R2= HZ 12|2| 5 ‘in-degree’2} SiCL

18 19




SHRH! 4).%9 0] AL[OIM O WEXL7} EXEH 2 HO|X|S Wae hsMe 2 xpAlo| ZAA Q10| “5HLEZ} OFLl 02 JHe| YnE|Zo 2 TME| AT, “ZM o
2 sto| 1%3 | 442 7|Z 02 AlAret 2 QUCH 9 ALlOIME A sto|mT = Ofo| £hof, Ho[X|o| BEM U S8M, x| MEM, AFBXI2| QX Y MHD 22 >
8701, 1 5 A 2MZ S0{QL 0|HY T 270|202, A BME W2S 75N Ciebst QA S TB[HCH] T SICH 3 “ZH A0 MRE|= JHEXI= ZAj0(o] A o
2 0.25(=2/8)0|C}. DFEI7LX| Q| W o 2 Bl 7Hs A2 0.375(=3/8), C2| 7HsMe Zof e ZapZIcH] D St PHX O R Ho, ZAjofo| o|n|S o|sstn BAEts o
0.25(=2/8), D2 M54 0.125(=1/8)7} EICt. Gl AFRE|S ©10f @HO| 97, 1 o|n|9t UR|sHs HEI ZEHE|0 Y2 IHsMS & o
HX|2H O] &= 183t 2 A7} UNILt ZL3H HQIX|S T2Y5tX| 22 Aol Aoz mEksts oS BHO| ATt ALRXLS| 2719t /X, A L AIFo M2 & =
H X3 L N2|EL O Z25 SMZHE QIR EM7I M =2 S HEE M = ME2HE JHQISHE RUE QIrt m
H=|0] QICh Z, A9 EQE = B2 £RE20| 277} EICt. 0= 50| 9| 91 7 J30t ofL 2} Ch2 24 MH|AE OFEZIX|O|CE HIO|HE O A 292 & ©
Z0f mat m.*alcr J2|3 Bo| EQEL ChA| A2l £QE2| 277} Eict. | A Hate Ol Q0| T, T A} ZM0] Zto| A, 2M XtH|2| EX, 0|8Kt M
5 120| 0|20{7! 510|H2 A7} Exfist= AL HO|X|3 ZHS ZHIR AlAtst7|= T 52 8 12{3ICtT BITH QARNS O|8XL7} 2t ZA07 2 A Liol| oLt
O{3Ch 1202 YKo H0|X|YIAL UHEHO R ZHe N0 Ests HiE o F2 HIE 2 WAT|=X|, 2A LHoj| OffH SIXI0|M LA =X S Jt2|7|= 20|
12| &(iterative algorithm)oi| 2|5t0{ AH|AH=ICE =M EH2 6T 2M0 Z2l F39| 4, Chst HEfe| FE xE o7, EME =&
02{3 WO R AMSHH <E 1>Th 22 H|0|X| 3 Zho| ZEEICE 0] Ap= 5t ALO|E2| HEI0|E ME S8 7}2|7|= Ho|Ch 3HH 0|8 MBE L STt 2M0]
THX| 50| 32| £0+2 Ma{5t ZRoHs BiLE Xt0|7t ULt S5 ZRET HITH AOIL} B2 O| XL WE=X|, O|8XL7} STt SMo| YOt Q2 HES =X S
=2 AN B EM7L S 235t T Qs C 2M0| =2 H0|X| 3 o] HofEict 2 7l2|7|= Zolc} 3HH U|o[{= ‘C-Rank'2e L T2|EE 08510 st 2 M7}
= Fo| &0|5Lt ZstEl 22 09| M| T S m2{Fict D St
24
Ho|x|22 2t 29l V.E=
A =M 0258 ; OlAtollM ZnE|Z0| 7|2 2RO OfIEH 20|17} Q=X AHIKOI AZIE S
B 0250 ’ S AT EIQICE 22| Z0|2 OfiH 2R|S s1Z5t7| S5 YTt B2 te| 2AZS H
cEA S : ol 2 ZlA HAL2 0|3 4 QUCE. O|u OftH BXIS AT A0 L5}
i e : SISHMS Z0IZl 2RHIE TAIOR 7|28 AL SHZE EHeIsH0F BT}
D 18 a0 Sael - Lozt 22| ES E2 AT HEA0|aHs 7|FS S5 BIE £ QICHs Mz &
QI 2 na|Ee| EE2MS BIIsH| QIsiMs B3] Azt BRTEH= JHES At
QZiCY, H|O|X|2 3 A TE|SS O L2 2l T|0|X|2EE{ 2137} 0|20{Fl 2 M0 8sh=0|, Yt 2N E s As= Y 12|E0|2t1 SEEHE (53] M2 X2 EOo|
Chs =2 HM42 Hojsith= M2 7|20 2 5|, 27 =2 EMZEE 0|2 oSt AR) 8 AlZHol| 0| 2 X}0|7F L lE 4= QUCH= FE HQUCE ESH 22|
ozl 2130 O =2 MAEZ =205t grAlo 2 Ym|0|X|2] 292 AAsH= 22| B2 YEE2 MLE 7|EL 2 o0 HWotet = Q=Cl, 0| 2 ¥ 12|F0| FH =5t
=ol2tm 0|5l £ QUct AL AN2|Z0| A2 SFAIF|X| Rt A9 A XX 7L R MAE AL
2 28 & QT £35| X0 YOIAES AIFS MG BHE0|M FHE TEo|
3. CIAtsH 22| A etng|=0| £5H M (CIHHSEL} FoMHOR) ZEE|7| OFH0|2 R, Atefe] A BFEo|M 2|5
o] Aba| & Qisto] Ch3t 247t O| 201X TRt QICHs FAE S| HESIICH
Hlo|x|23 2 na|Zo| et ZHE HO|X|H3 242 WHo|X|o| ZRES Ut DX/t s Siae] 2iM et alEes & et = Ho|X|Ma euz|Ee] HzlE
LR EEshe A 72 AR MEILIL IS BR2 duH d5 S nsand Botrt Ho|X|AT A NBES sto|HYRE J|Eo Y Ho|X|o| H4AE Hofst
OIS Hlu=d ast JiCka Yt £2 2. SX, A Hoxle 3228 1 L wrAjole], o] 244 IFI0] MB{sHe of2f 24 B SHLIY ol 222 Zats
X 510|HZATHS DS T & 4 US HO R 7|ch57 |2 ofHCt of B4R 25T ol 2144 9T 1 O|2|o|iE Cioks RASE TEfakT olct
JPfM P2E HOIX|WA LB FES SUS EE 2 AFSH= U2 OfL|C 22
26)Google, “HAo| gla|”, Google M https://www.google.com/intl/ko/search/howsearchworks/algorithms/ (2020. 9. 6. &Ql).
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