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Abstract
If every subgraph H of graph G has §(H) < k, then G is k-degenerate. A planar
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graph without k-cycles (k € {3,5,6}) is 3-degenerate, this paper proves that an IC-
planar graph without k-cycles is 4-degenerate. This paper is further proved that the
IC-planar graph with 3-cycle not adjacent to 4-cycle, 3-cycle not adjacent to 5-cycle
or 4-cycle not adjacent to 4-cycle is also 4-degenerate. And we give an example of

4-regular IC-planar graphs without k-cycles (k € {3,4,5,6}).
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1. 5|5

AR SCRIT TR R PR A R T BTG R I SO ORI BT R TE W C 1), V(G), E(G) 7 Al RoR
BIGHITI sl AL S, 1 1 B2 BAE P 1B — RN, (A R 25 U A i i AR A SE. G T
i &, FATHF(G)RFmEIGHRITESE. WEREGH R AP b, SR &R 2Pk, W
PREY1-~F 1 B, % T ARV 1P I RN 1- ~F1f B2 Ringel [2] 19655 AT 701~ 1 B ) - 1 G
TR . A5 B GRL-T 1 B HAFE — RPN, 455 58 R L A S &2 G — 4
VG HE (R R P R 58 XA DY A o s B L), AR IR GAETC-F 1 B, 121 T R A PR OATC-F- T ik
. IC-1-1 &l 72 Alberson [3]#£20085F #2 H R ), JFA5 ABEENTC-1- i B AR AE5- R G 1. BeA A8 A ok
HeKral 5 Stacho [4JUEHIRAL. 2 B GRITC- T~ R A A2 H 58 RN B0 Fr A TC-~1- T i A\ R e/ (1,
AR HEIC-F- T R A iR EIC-"T- T HR .

WGRIC-F 1 B H 2 B AARIC-F Ik A. 2C(G)RGH AR X A MIIES, Eo(G)2GHA
BRI E SRS, T 8 LGRIRBCFIHEG*: V(GX) = V(G) U C(G), E(GX) =
Eo(G) U{zz,yz|lzy € E(G) \ Eo(G), Hz & Eillzy EAE X A}, MG i, HX{EEz €
C(Q), Hdgx(z) = 4. BC(G)FHHI SRR, V(G)F B SN . HIC-F 1 B 1 CFE =A™
BREG T AMAL, HE—MEREZ2 5 MR HHAR. HG R f 205 — AR SRR, W)
PR f AR A5 A SR IR PR THI PRy LT

v e V(G), oM BT A 20 S AR mo AR, 1Id/ENG (v). FRdg(v) = [Ng(v)|Hvf
FEHL §(G) = min{de(v)|v € V(G)}FA(G) = max{dg(v)|v € V(G)}7 MFAEGH] /N JE A i
KE. BGRIC-FIHE, f e F(G*). FR5IH fFAHSCIE B I EOA I f 1R # (5 2 L B IR, il
Ndex (f). v € V(G), deg(v) = k, > k, 8< k, WHRoNk-5, kT-mBk—-5L Kl 7]
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PASE k-1, kT-T0 Bk -, 2 f € F(G*), & fIILFt G AW B 07 18 H K R, vg, v, -+, o,
WAAEAEf = [viva---vp]. Hde(F)Mdgs (f) 70 AR IR 5 R k-1 S k-5 A 86 Hfi(v),
Sir () Af;- (v) 23 3 R ORG> T HosR BRIi-T, i -1 A -1 K3, Ho(v) R R ok BRI R3-
T FR 4

LRGN TRHEEH) < k, WHREGREE- B, AR E 8 E I Euler A 20T
1 F e H 5 TR — AP B #Z5-B 10, AT = — AN A5 3- B 7 1 B AR & 3-1B K 1. 20024,
WangHLih [5]F 672 F IR T A 5-18 1~V 1 B2 3- 184k 1. [FI4F, Fijvazss [6]UE B 7 AN 6-F8 1)
T B 3R A, ARSCRI A IR A R UEM] T A S k- (k € {3,5,6}) FIIC-F-1H Kl # 2 4- 1B 46 1.
HEE A EE-B(k € {3,4,5,6}) H4-IE N FIC-F i . [F I, A Sk — Pk B 13- B Fil4- P AN AH AT,
3- P 1 5- Pl A AH 41 B A- [ 11 4- P AN A 28 I TC-F- T P 2 4- 3R AL ).

2. 3-E 1 54-BfRBIC- T E R

EI 2.1. ~2k-B(k € {3,5,6)}) 89 IC-F & B A Z4-iB LAY,

MERR. WGRIC-FH K H CIC-FHikN, Eo(G)RGHANETE X SHIINARINES, Fi(G)RAGHE
A8 XA A RS A T ERIC-"F 1 B 52 LA, I Ey (G il 'S FIRIG 2K, HE (G)F
G PR IEN A, fEENG RN EE-B (ke {3,560 FHE. #HG 3-8, M
MGHR4-BALH. O
T 2.2. 3-B K~ 54-BAaAR & IC-F & B 2 4-B LAY

IERR. WG E B2 200 s B R /NI N R 1. BARGR IR, WGR RINIC-FIk . B4R
W = 2. 10T
#i52.1 0(G) > 5.
KNG 3- LA 5 4- BB AR AR 1 TC-~F 1 B, BT LA &5 2.2 3.
WiE2.2 F3-1-5 H3- A HH AR
#r52.3 f—A5-moR /b RERAN .
R, HoE 25— MEASR() < 2. Ya() = 0, BT F2.281f(v) < [, Hok B

At-TE N> do(v) — |29 | > 3. Ha(v) = 1, AT SuRBEIIES-TN f1 = [voivs] Hog 1B
L 50T H Dhovy 30 ST 2 4T -, BT 5 2.2 f3(v) < [9e=2] 41 = [ vk
BEAT-TH AN E> de(v) — [dGT(”W > 2. Ha(v) = 20, HoZR ZAHL—ME A, SoREK A
Be3- N fi1 = [vviva] F fo = [vvgus] Hug B AL e, 5ok H Blov, (Blvvs) il F i AR
T £ (B fo) W RAT-TH. SoZ /DR AT-THL. 27 L, B— A5 - i 2/ el N4t -1, O

#i=2.4 B MRAELZ RER2MES- T

WERR. IR, o, HILFEG™ T A28 A v, va, vg, vg HAESF T BRI £ 7 190 51
Movyvg € E(G)EU2U4 S E(G) @%ﬁfl = [’UUWQ], Jo= [UUQUS]&fS = [UU3’U4]%3-E. M GH 55 FH AR
54]3-%]011127131)17?”4-%]1211131141127)1, %}ﬁ F‘ﬁu, Q/F{E%‘EE%%H%?/I\ﬁ%&ﬁ O

R EFRAT PR LS T 1 77 9 5% B B2, 200 E W, Xo € V(GX), Leh(v) = dgx (v) — 6: Fif €
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F(G*), Zch(f) = 2dgx (f) — 6. EABITAR|V(GX)| — |E(GX)| + |[F(GX)| = 2FE T2, AL
3 F I E S

> ch(z)= > (dex()=6)+ > (2dgx(f)—6)=

2EV(GX)UF(GX) TEV(GX) 2EF(GX)

N E SE 2 B RE UN, HAERUE R S R T, EBONRFF AL, &ch/ (2)7e € V(GX) U
F(G)ELE B 2 Ja R ARL. ERIEMIX A e € V(G*) U F(GX), Bfch/(z) > 0. XFE
HiS L ISR ST &, AN 56 € B2, 2f(93IE .

FATE a0 UL AL R -
qutaMﬁﬁ%ﬂ”wmf%%ﬁ%ﬁgéﬁ
ZHRIZ )G, B— 5 -moIBCAS(v).
R2: & —A5t- K Rmax{0, 8(v) Y445 5 E AT I S
HIR1 A 57 5 2.5 L.
Wi=2.5 1) BN 4-TH R 25 BT R AL
2) BT AL 25 T SRR AL
3) BEAN6T- [ AL 25 BT IR A
FHEWAER TVe € V(GX) U F(GX), #Ach/ (z) > 0
Wf e F(GX). Hidax(f) = 3, Mech/(f) = ch(f) = 2dgx (v) — 6 = 0. Fidex (f) > 4, W HR1%,

o/ (f) = ch(f) = 22052 x dg(f) = 0.

o € V(G*). Hdgx(v) > 5, WHB MM, RERUEL(v) > 0. HEF2.3, B
FH2.5FR1A LLF FIB(v) > dax(v) —6+2x 2 > 0. ?Eﬁdgx(v) = 4. MW F2.150 8 AL
BoTEG> AN AT B Ny, g, v3, v BRI ARG £ 77 1 HES. 4 £l Plovg, v, 30 5T,
i=1,2,3,4Hvs = v;. HBIE2.181dgx (v;) > 5,1 = 1,2,3,4. HIC-Fii B AT, v, /EG™ H IR
m(BRodh) AN F A

P28 NS S E NS

HIWT S 2.5%1, ch/(v) > dex(v) —6+ 1 x4 =0.
EAR2: v —AME3- Mk

Tﬁﬁixdcx(fl) =3, Blfy = [vviva]. W SosFlo A0 AR R AR E AL BT E2.250, f3(vs) <

[dox(a)=2], lﬂlvgzﬁ/[\—'ﬁdcx(m) — f3(vs) > dex (vs) = [*=G=2] > 340, AT B(vs) >
de(ug) 64+1x3 = 1. HR2HIv; BN L o, MW E2.5%51, ch/(v) > dex (v)—6+1x3+1 =0.

1H5R3: v 5PAME3-TH B

VXLf1 = [UU1UQ]E_f2 = [UU2U3] I)_lJ FH 3- l%lT ‘54-./?‘\BE1)1,02,U35/]/5B'Eéjjﬁ'ﬁﬁl U\"U1"U2yj
LS HANE T fo i o5 -, R B, Blogus 30 530 HAS R T fo i 95+-1.  H b 5 2.5%1,

O
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B(vg) > dgx (v2) — 6+ & x 2 = 3. MUHR2EI, B DR o, HEEE2.25 f3(vy) < [lexlid=2)
T Lhvoa B Hdgx (v4) — f3(va) > den (va) — [229=2] > 34N+ AR, AT T 25 2.55018(vs) >
dgx (v4)—6+35x3 = 5, HHR2Kv, B DHR S Ao, MEIWIF2.5%ch (v) > dgx (v)—6+2+5+5%x2 =

1
10°

W f1 = [vvive] Hfs = [vvsvy]. W, 54-Blovevgvgv KB, @ = 1,2,3,4. 3 54-F8 AL 50,
Ploy vy J9it it EASET f BT 4t =T, [FI3E, Plosv A 50 HASET £ BT A+ —TH. i W
F2.2M, folvg) < 1 [Hex Q) = pdax (1] G 19 3,40 M0 B Hdg (vs) — [ §2=1] >
34T —THKHE. AW F2.551, B(v;) > dox(v;) — 6+ 3 x 3= 1. HR2%, v;(i = 1,2,3,4) %/
LS %0, #eh (v) > dgx(v) =6+ 5 x 4 =0. O

Hi 58 #E2.27] 45 LA R HE it
i 2.3. NA4-B 6 I0-F & B 2 4-1R A0y,

FH e BE2. TR 182, 3T 43 DL R 8.

P 2.4. R2E-B(k € {3,4,5,6}) 89 1C-F & B 2 4-1B L4y

T HEERAIE BT R HER 2. AR S5 IR R R . B R A 3- Bl S 5- el 0 4- IE M IIC-F i 1. 1E
- T AR P R 2R B AN A- el R 4- IENTC-~F 1 8. K5 AN 15 6- Bl (1 4- 12 U IC-~F 1 14

Figure 1. 4-regular Bipartite IC-planar graph
1. 4-IEJ —HIC-~F &

3. 3-BE 1 55-BlfaMaIC-Fa E R

E 3.1. 3-B R 55-BARARG [C--F @ B = 4-B 8.

WEBR. G2 E F3 M) S RN S 5 . ARG IEIR R, RGR & M IC- PR . AR
F 31807

#r53.1 §(G) > 5.
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Bo € V(G)R—DHER. Qui, v, vgrto G B A HR8 m HAE 1 _E AR 405 FHE.
L fi A Vhovg, vo NI SR, Hbi = 1,2, [ dHvg = vi. & Ffi, firr, fi NAHLEN = AN
H3-FEAN 5 5- [ &R HI i, firr, firo T E — 4T - EUR3-TH. $Br 5 3.2807.
#i=3.2 - DE oA S =AAHGER E3- [ ORHK.
#i=3.3 A5 o b KE2 M.

HERR. HvEZ 5 —MES A Fa(v) < 2. Ha(v) = 0, HETF3.2%10f3(v) < LMGT(”)J WOEUPS
Hhdex (v) — f3(v) > dex(v) — [MGT(U)J > 241 Ma(v) = 1B, AP oREIES-TNf =

v E DK Bdgx (v) — f3(v) > dgx (v) — [29eWD | > oA+ (. Ha(v) = 20, HoR LML
1ij)§\%ﬂ, Evﬂéﬂfﬁgﬂﬁ/l\fﬁii’)-ﬁﬂ\é‘j‘jﬁ = [le'l/z]*ufz = {UU2U3], E_’Uzj'ﬂﬁﬁ‘ﬁ\ /?\fls» f4ﬁ7guuvv3yﬂiﬂ
FHH HAF T fo A oo, AR HARFF AL #dex (f3) > 4Hdox (f1) > 4, WoZ /b CE
PIANAT-TH. #dax (f3) = 3, B fs = [vvgv,], W H13-FEAS-55- B8 40 A1 Llov, NI 30 HAS AT f5 10 T
K fa NAT-TH . WMo E /DR, 45 b At KRB N T O

N HFRAT FH B R B 56 i e B 3. 1R IE B,

AT R 5 78 BE2. 240 [7) 19 4 46 L R 280 S B B BN, 42 R ok, FRATT 7R BEAEBA X BT A M €
V(GX)UF(G*), & ch' (x) > 0. #EH 5 EHF2.2—FERIF &, M58t & B3 1HE .

HIR1 A 1507 5 3.4 L.
WS 3.4 1) fN-THALL 45 T ORI A

2) AN T AL 2 45 FT SRIRIF) 2i

3) N6 - FE AL 145 i IR A5

THBAEXTVe € V(GX) U F(GX), #fich (x) > 0.

Wf € F(G™). #dax (f) =3, Weh' (f) = ch(f) = 2dax (v) — 6 = 0. Fdex(f) > 4, WHR1H,

o/ (f) = eh(f) = 2052 x da(f) = 0.

Bo € V(GX). Hdgx(v) > 5, W BN m, RERIER(v) > 0. @i K 53.3,
Wr F3AMRIFTHIB(v) > dox(v) — 6+ 2 x 3 > 0. Fildex(v) = 4. BB F3. 1500 & A
WOTEG™ 1 1A 4B 5 vy, ve, vs, vg BLTE P T _E ARG &1 5 1/ HEB. 4 fis Blov;,vv 8120 57 1)
M, i=1,2,3,4Hvs = v. AW 5 3.1%dgx (v;) > 5, i = 1,2,3,4. HIC-FH K2 LA, v /EG*H
AR (BRvAN) RN, = 1,2, 3, 4.

fB1: o5 AME3- ok

M f1 = [vvive], fo = [vvavs], f3 = [vvsva) B fa = [vvgvr]. oy R 5 —AME RUH S Flo ZEG*
Brosb i) Ho R 48 S B RN E LA 2 oyvg B A HASFE T £ 89 1, £ 52 Bloge, A8 510 HAE
?f45@ﬁ/7\f/ = [U102$1"'$k].;§dGX(f/) = S,Eﬂf’ = [’01”02131}, W\UGEP@$H§BE@3-U1U2$1U1$D5-

SHlxy, 0 & {v1,ve,vs,va}, WGH A AR 13-l vy vozy v MI5-Boy zomyvovgvy, FJE. #dgx (f') >
5N AR, dox (f7) > 5T W 53.4%0, B(v) > dox(v) — 6+ 2 x 2 = 3. HR2H, v B> #
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KL . BT, vn, 03, 04 8 ZDRERE o L, ch(0) > dex (v) — 6+ 4 x 3 = 2.
BR2: o5 = AME3-H L.

AN f1 = [vorva], fo = [vvaus]H fs = [vvsvy]. FilEdgx (f4) > 6. FHE L, WHRdgx (f1) = 4,
Bl f4 = [vvgzvs], MW F 3. 1502 ¢ {v1, v, v3, va}, G EAHLEHT ) 3- B 01 vomy vy FI5-FE vy vavz04 201
TIE. WRdgx (f1) = 5, Bl fy = [vvgzi29vs], AW 3158021, 20 ¢ {v1,09,v3,v4}, FTLAGH &
FH A () 13- Bl vy voy vy FAB-B vy vzvaizovr, FJE. FTEA, dax (f1) > 6. HWTE3.3F13.4%1, B(v) >
dox(n1) — 6+ 3 +1 = 5. HR2H, v B0 G0, A, o 2O E0. B, ch/(v) >
dgx(v) —6+1+ 3 =0.

1BA3: v 5 PAME3-T JCHK.

S = [vniva)5fy = [vugus]. Filkde«(fs) > 5. FE L, WRde<(fs) = 4, Bfs =
[vvszvy], W WS 31802 & {v1, va, vs,v4}, BGHEHHARII3-PE vy vovgvy FI5-PElv  vszvsvgvy, T JE.
Wde (f3) > 5. HXFRYE dox (fa) > 5. BN E3.3R3.4%0, B(vg) > dox(v1) — 6+ 2 + 4 = 3.
HR2%, vs B S dho. XS RN vy AR Sho. BIL, HWTE3.4%1ch (v) > dox (v) — 6 +

4 3 _1
2><g+2><10f5.

E“&fl = [’le’l)z]%nfg = [’01)3’(}4]. %‘d@x (fg) > 5Ezdg>< (f4) > 5, Z_\‘;U\j&dgx(fg) > 5, I)_I\IJEEH‘:E
FH3B3MBAH, B(vy) > dax(v1) — 6+ 3 + 7 = 5. HR2F, B2 0B ESH0. B, vy 2O
WA L. IBABWIE3ARCH (v) > dox(v) —6+2x 2 4+2x 2 =1 Fildex(fo) = dox(f1) =4,
Bl fo = [vvevs) I fy = [vvgyvy]. BB E 31 M2,y & {v1,v2,v3,v4}. 2 f R Llogax Nl Fil H AN
T AMH, B = [vozz -+ 2], Fdax (f) = 3, MGH & AR 13- Blvoz 21 vo F15- 8 vo 21 2030409, 7
J&. Wdax (f1) > 4. ZEIAT LLE B oy vy A0 S0 BAS[F T f (0T 9a+-T8. B 3.4%0, B(v) >
dex (v1) —6+3 x3 = 3. HXHFRIE, AB(v;) > 1,0 =2,3,4. HR2AI, v;(i = 1,2,3,4) 2L L.
Itk HHIKT S 3.4%1ch (v) > dax (V) —6+2x L +4x 1 =1.

1BF54: v5—AME3-HREL.

ARG Bedex (fi) = 3, BIfi = [vvrvg). BT F3.281, fy(vg) < [2Wexl=20) 0 W o, 58 b
Bed (vs) — f3(vs) > dex (vs) — [P0 0I=D] > 34T, T 3450, B(vs) > dex (vs) — 6+
3 X 3= 5. HR2AI, vs BORR %o, B, HBE3 4RIk (v) > dgx(v) =6 +3 X § + x5 = 0.

1E55: oA S5 3-T KEk

WIS 3.4%0,ch' (v) > dgx (v) =6+ 5 x4 =0. O

4. 4-B R 54-BIHEBAIC-TF & B RIR 1L 1%

EIE 4.1. 4-B 1 54-B AAReY [C-F & B 2 4-1B 404y,
WERR. WG e BA LM SR N S 1 . ARG E TR, WG R ICF RN, 2R W7
LR
Hi=4.1 0(G) > 5.
Wo € V(G —"NHE . 2y, vy,dots, vgieolEG> H A [ A0 m H 78 ¥ 1 b AR I £ 77 1)

DOI: 10.12677/aam.2021.1010356 3396 I FH# e


https://doi.org/10.12677/aam.2021.1010356

FH 28 3%

HEH). & fi &2 Plov,voy o A SR n T, Hi = 1,2,--- \dHuvgy, = vy, H4-FE A 54-F8 48
I fis fivrsfipo PO —/NAT-THEARS-TH. #WTS 4.25%07.

Wr54.2 AP E oA E =AM E3-THOCEK.
AT 5 3. 3HIUE ], AT 45T 5 4.3R45L.

#iE4.3 A5 T-moE KB4 -1

WiE4.4 B MEME L CE3MES-TH.

MERR. ot s, HILAEG T HJANEE 1901, vg, vs, va T BAEF BRI £ 77 [ HES. Woyvs €
E(G)Huvyvy, € E(G). % fisg Blov Mo, NI FLal i, K = 1,2,3,4Hvs = v, HAE
Wf1 = [vvivs], fo = [vvaus], fz = [vvsvg| Hfs = [vvgvi]. WGH & A AF 194-F vy vavzvgv, F4-
vy vsvgvovy , FJE. FTEL, B —AME R A 2 RI3ME3- 1. O

N ITHATT IS R RN 52 pl s BRATIE .

AR AT 5 78 BH2. 240 7] 19 4T 46 B o B0 S B R LU, 127 oK, BRATT 7 ZLAE X BT A e €
V(G*)UF(G*), &Hch/(x) > 0. NMHED 5 E#2.2— BRI JE, I 5o 2 B4, 1HJIE .

HR1A] 13181 5 4.5 507
WiS4.5 1) B4R 25 BRI AL
2) BT RS 25 T SRRV AL
3) FEAN6T-THI AN 145 BT SRR A5
N IIERTVe € V(G*) U F(G®), #A ch/(x) > 0.
Wf e F(GX). #idax(f) =3, Mech/(f) = ch(f) = 2dex (v) — 6 = 0. Fidex (f) > 4, W HR1%,

o/ (f) = ch(f) = 22052 x da(f) = 0.

o € V(G*).Hdax (v) > 5, AL RSN A, 75 50AE B (v) > 0. W 5 4.3, W F4.4RR1H1B(v) >

72V B AR £ 7 FHES. Wows € B(G)Huywy € E(G).A fife Vlovg,vv N 320 51 1,
i=1,2,3,4Hvs = v;. HWTFE445, vB L RE3/ME3-T. HWTF4.18dex (v;) > 5,1 = 1,2,3,4.
HIC-FIH KR E LA, v LG AT R (FRvib) BN E A, i =1,2,3,4.

{1 o5 =AMR3-TH RHK.

AGIEfr = [vorvs], fs = [vosva] T fa = [vvgey]. Fikdex(f2) > 5. FL L Hdex (f2) = 4,
Bl f4 = [vvazvs], WK F 4182 ¢ {v1, v, v3,v4}. BGH AL 4-FE 01 vozvz 0y F4- v vovgv301
FIE. B lhdox(fa) > 5. AL Lo A R0 BRETAKE. Edex(f) = 3, BIf =
[vivey], HHWT F4.150y; ¢ {v1,v0,v3,v4}.  BGH E FH 2B 194- v, yy vovgv, F4-TE v vvgv301,
J&. Fdex(f') = 4, Eﬂf/ = [vivay1ye], HWTE4 1Ry, o & {v1, 02,03, 04} ,01, Y20 H 5L, MG
/EH‘H QB EI‘J4—v1v2y1yzv1ﬂ]4—v1v2v4vgv1, %}E E&dcx (f') > 5, U\ffﬁﬂﬂiﬁ%éﬁ%ﬂ, 5(02) >
dgx (v2) — 6 + % X 2 = % FHR2%M, v ﬁ&“%ﬂ%?ﬁv. X R P, v zﬁ&“%ﬂ%?ﬁv. H Wt
FASHCH (v) > dgx(v) =6+ 2 +2x 2 =0.
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TBR2: v 5FANME3-TH K.

JeW f3 = [vosva] Hfa = [vogen]. SBUEfFL fort /DH — A5, HE L fi = [vvaw] Hfs =
[vvayvs], HIWTF 41512 # yHar,y & {v1,ve, v, 04}, BB GH & FHAR ) 4- Bl vy 204000, F14-PEvoyvsvgve, 7
. WUy A A RS- T A28, fa(vy) < [ 0=DY i BB B g, (vy) —
F3(v2) > dgx (vg) — [20ex D7D > 3 Ayt AR, BT 4550, B(vs) > dax (v2) —6+ 1 x2+ 2 = 4,
HIR2M, vy B AHER G, BT E A58 () > dex (v) —6+ L+ 344 = L

H¥fi = [vorwa]fifs = [ovsvy]. Fikdg«(f2) > 5Hdax(fa) > 5. HFLE, BXHREA
Wik fo = [vvemvs]. HWTE41H # yHa,y ¢ {v1, v, v3,v4}, (HGH EHARHI I 4-Fl vowvz 0400 H14-
1}11)2’041)3’01, %E E&dcx (fg) 2 5E_dg>< (f4) Z 5. EB%E%ZLE)%H, ﬂ(vl) Z dgx (UZ>—6+%+% = %, 1=

1,2,3,4. HR2%1,v; BOHB E %0, =1,2,3,4. HBIE4.5%ch/ (v) > dex (v)—6+4x S 42x 2 =2,

TBA3: v —ME3-HKEX.

ARWiBdex (f1) = 3, B fy = [vvrvs]. FIBTE4.250, f3(vs) < [2ex0)2D) g 28 /b Bd g (vg) —
fa(v3) > de (v3) — [2420) > 344 HHE. BWTEHABH, Bvs) > dex (vs) — 6+ L x 3= 1.
HR240, vy ZB/DER L 4. I, HIBIF4.58ch/ (v) > dex(v) —6+3x 1 +1=0.

1&h4: v A5 E3-THREk

WU 4.550, ch' (v) > dgx (v) — 6+ 5 x 4 =0. O
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