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The Number of Different Unfoldings of Polyhedra

Takashi Horiyama

An unfolding (also called an edge unfolding, a net or a development) of a poly-
hedron is a simple polygon obtained by cutting along the edges of the polyhedron
and unfolding it into a plane. The cut edges of an edge unfolding of a polyhedron
form a spanning tree of the 1-skeleton (i.e., the graph formed by the vertices and
the edges) of the polyhedron, and vice versa. gives Since Kirchhoff’s matrix-tree
theorem gives the number of spanning trees for any graph, we can obtain the num-
ber of unfoldings for any polyhedron. For example, a cube has 384 unfoldings (i.e.,
384 ways of cut edges).

Different cut edges, however, may have isomorphic unfoldings. In Figure 1, (a)
and (b) have different cut edges (depicted in bold lines), while their unfoldings have
the same shape depicted in (c). In actual, 24 unfoldings of a cube are isomorphic
to Figure 1(c). We consider two cases for counting the number of unfoldings. (1)
The number of labeled unfoldings: edges have labels and we distinguish unfoldings
according to their cut edges. (2) The number of nonisomorphic unfoldings: we
identify isomorphic unfoldings even if they have different edge labels. (We identify
mirror images as isomorphic.) The 384 labeled unfoldings of a cube are classified
into 11 essentially different (i.e., nonisomorphic) unfoldings.

As mentioned later in related work, the number of unfoldings are of great inter-
est for their wide area of applications. As for the counting for concrete polyhedra,
most of the results are on the numbers of labeled unfoldings, since they are ob-

tained by the matrix-tree theorem. On the other hand, few are on the numbers

€4 €4 —
¢ 588 63 67 y Ees 23 67 —
N 2l
” e,?")le_lz - 4 - ;9/-2_12 - ” | |
%10 210 —

(a) (b) (c)

Figure 1: Different cut edges (a) and (b) have isomorphic unfoldings.
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of nonisomorphic unfoldings (e.g., those of Platonic solids, and Archimedean n-
gonal prism with n = 3 to 14), while they also have rich store of mathematical
knowledge.

In this research, we address how to count the number of nonisomorphic unfold-
ings for any polyhedron. The naive way for counting nonisomorphic unfoldings
is to enumerate all labeled unfoldings and to omit isomorphic unfoldings. Unfor-
tunately, a dodecahedron and an icosahedron have 5,184,000 labeled unfoldings,

respectively, and the test for the isomorphism is tough. (The test may be re-

5,184,000
2

overlaps. Similar story happened on Platonic solids: When the numbers of their

quired ( ) times.) We here note that unfoldings in this paper may have
nonisomorphic unfoldings were first obtained in about 40 years ago, we could not
distinguish whether they are overlapping or not. In quite recent years, by enumer-
ating all unfoldings, it is proved that any edge unfolding of Platonic solids is a flat
nonoverlapping simple polygon.

For counting the number of nonisomorphic unfoldings, we follow the basic
idea for the case of Platonic solids, that is, to use Burnside’s lemma: given a
polyhedron P, the number of nonisomorphic unfoldings is obtained by u(I') =
muiltr\zgeAutF {T € T| T = gT}|, where I' is the 1-skeleton of P, u(I') is the
number of nonisomorphic spanning trees of I';, Aut I' is the automorphism group of
I', g is a permutation in Aut ', and 7 is the set of spanning trees of I'. Although
we can compute this equation by checking 7' = ¢T (i.e., T' has the same structure
with the permuted tree ¢gT') for every g € AutT’ and T' € 7, it is impractical for
large T (e.g., |T| =~ 2.18 x 10% for a truncated icosidodecahedron).

To overcome this situation, we follow the second idea given in the case of 4-
dimensional regular polytopes, that is, to use a quotient graph. A quotient graph
Q(T', g) is intuitively obtained by iterative contraction of two vertices u and v in
I satisfying u = g(v) (the edges are also contracted in the similar manner). By
analyzing the structure of Q(I',g), we can obtain [{T" € T | T = ¢T'}| without
checking T' = ¢T for each T € T. In the case of 4-dimensional regular polytopes,
Buekenhout and Parker analyzed three cases which is necessary to obtain the
number of nonisomorphic unfoldings of the five Platonic solids (in 3-dimensions)
and the six regular convex polytopes in 4-dimensions. We extend the technique so
that we can apply it to any polyhedron.

Another contribution of this research is the numbers of nonisomorphic unfold-
ings of all regular-faced convex polyhedra (i.e., Platonic solids, Archimedean solids,

Johnson-Zalgaller solids, Archimedean prisms, and antiprisms). Furthermore, the
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numbers of nonisomorphic unfoldings of Catalan solids, bipyramids and trapezo-
hedra are obtained, since they are the duals of Archimedean solids, prisms and
antiprisms. For example, while a truncated icosahedron (and also a pentakis do-
decahedron) has 375,291,866,372,898,816,000 (approximately 3.75 x 10?%) labeled
unfoldings, it has 3,127,432,220,939,473,920 (approximately 3.13x 10'®) nonisomor-
phic unfoldings. A truncated icosidodecahedron (and also a disdyakis triacontahe-
dron) has 21,789,262,703,685,125,511,464,767,107,171,876, 864,000 (approximately
2.18 x 10%9) labeled unfolding, and has 181,577,189,197, 376,045,928,994,520,239,
942,164,480 (approximately 1.82 x 10%®) nonisomorphic unfoldings.

Related work is as follows: Table gives the number of unfoldings of Pla-
tonic solids. In computational chemistry, fullerenes are of interest. Buckmin-
sterfullerene (also known as icosahedral Cgg, soccerballene, or truncated icosahe-
dron) has 375,291,866,372,898,816,000 labeled unfoldings . The numbers of la-
beled unfoldings of Handballene (also know as truncated dodecahedral Cgg, or
truncated dodecahedron) and Archimedean (also known as truncated icosidodec-
ahedral Cyg9, or truncated icosidodecahedron) are given in the field of Computa-
tional Chemistry. The number of nonisomorphic unfoldings of a truncated octa-
hedron is estimated to be approximately 2,300,000. Akiyama et al. are interested
in the tessellation by unfoldings of polyhedra with regular polygonal faces, and
the number of labeled unfoldings are investigated in their first step. Their re-
search gives the number of labeled unfoldings of a cubotahedron, a truncated
tetrahedron, and 17 out of 92 Johnson-Zalgaller solids. Archimedean prisms and
Archimedean antiprisms are also of interest. n-gonal prism and n-gonal antiprism
has 2{(2+ v3)" + (2 — v3)" — 2}and Z{(2+ v/3)" + (2 — V3)" — 2}labeled un-
foldings, respectively. As for the number of their nonisomorphic unfoldings, only

the cases for n-gonal prism with n = 3 to 14 are known.

Table 1: The number of unfoldings of Platonic solids.

| # gt | # e
Tetrahedron 16 2
Cube 384 11
Octahedron 384 11
Dodecahedron 5,184,000 43,380
[cosahedron 5,184,000 43,380
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Table 3: The number of edge unfoldings of Johnson-Zalgaller solids.

*: The numbers of unfoldings with * are given in related work.

’ Name H #(Labeled unfoldings) ‘ #(Nonisomorphic unfoldings) ‘
Jo1 45 8
J02 121 15
Jo3 1,815 * 308
J04 24,000 3,030
JO5 297,025 29,757
J06 78,250,050 7,825,005
Jor 361 * 63
JO8 3,509 448
J09 30,976 3,116
J10 27,216 3,421
J11 403,202 40,321
J12 75 9
713 1,805 99
J14 1,728 156
J15 31,500 2,010
J16 508,805 25,574
J17 207,368 13,041
J18 1,609,152 * 268,260
J19 227,402,340 28,427,091
J20 29,821,320,745 2,082,139,245
J21 8,223,103,375,490 822.310,337,549
J22 37,158,912 * 6,193,152
J23 15,482,880,000 1,935,360,000
J24 5,996,600,870,820 599,660,087,082
J25 1,702,422,879,696,000 170,242,287,969,600
J26 1,176 * 152
J27 324,900 * 27,195
J28 29,859,840 * 1,867,560
J29 30,950,832 * 1,934,427
J30 2,518,646,460 125,939,163
J31 2,652,552,060 132,627,603
J32 699,537,024,120 69,953,702,412
J33 745,208,449,920 74,520,844,992
J34 193,003,269,869,040 9,650,165,403,136
J35 301,896,210 * 25,158,925
J36 302,400,000 * 25,203,000
J37 301,988,758,680 18,874,379,520
J38 270,745,016,304,350 13,537,250,963,730
J39 272,026,496,000,000 13,601,327,004,000
J40 75,378,202,163,880,700 7,537,820,216,388,070
J41 75,804,411,381,317,500 7,580,441,138,131,750
J42 20,969,865,292,417,385,400 1,048,493,264,659,994,295
J43 21,115,350,368,078,435,000 1,055,767,519,017,973,725
J44 5,295,528 588 * 882,609,105
J45 13,769,880,349,680 1,721,235,971,518
J46 32,543,644,773,848,180 3,254,364,517,723,165
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’ Name H #(Labeled unfoldings) #(Nonisomorphic unfoldings)
J47 9,324,488,558,669,593,960 1,864,897,711,733,018,792
J48 2,670,159,599,304,760,178,000 267,015,959,942,030,583,130
J49 672 173
J50 5,544 1,401
J51 42,336 3,549
J52 16,744 4,201
J53 153,816 38,526
J54 75,973 * 19,035
J55 709,632 * 88,776
J56 707,232 * 176,967
J57 6,531,840 * 544,680
J58 92,724,962 9,272,497
J59 1,651,482,010 82,580,526
J60 1,641,317,568 410,335,964
J61 28,745,798,400 4,790,966,400
J62 28,080 7,050
J63 1,734 289
J64 8,450 1,409
J65 1,245,456 * 207,576
J66 54,921,311,280 6,865,163,910
J67 90,974,647,120,896 5,685,916,514,256
J68 68,495,843,558,495,480,625,000 6,849,584,355,849,548,062,500
J69 936,988,158,859,771,579,003,317,600 46,849,407,942,992,327,926,343,838
J70 930,303,529,996,712,062,599,302,400 232,575,882,499,181,854,544,317,560
J71 12,479,653,904,364,665,921,377,091,740,032 2,079,942,317,394,110,986,896,181,956,672
J72 206,686,735,580,507,426,149,463,308,960 20,668,673,558,050,742,614,946,330,896
J73 211,950,222,127,067,401,293,093,928,960 10,597,511,106,353,370,064,654,696,448
J74 211,595,653,377,414,999,219,839,524,608 52,898,913,344,353,749,804,959,881,152
J75 216,255,817,875,464,148,759,178,607,616 36,042,636,312,577,358,126,529,767,936
J76 21,081,520,904,394,872,104,529,280 2,108,152,090,439,487,210,452,928
J77 21,635,458,027,234,604,842,992,000 2,163,545,802,723,460,484,299,200
J78 21,638,184,348,166,814,636,938,752 10,819,092,174,083,407,318,469,376
J79 22,171,247,351,297,062,278,807,776 11,085,623,675,648,531,139,403,888
J80 2,163,645,669,729,922,583,040 108,182,283,486,496,129,152
J81 2,094,253,294,125,015,611,392 523,563,323,531,253,902,848
82 2,151,245,812,763,713,106,752 1,075,622,906,381,856,553,376
J83 197,148,908,795,401,104 32,858,151,465,900,184
84 8,640 1,109
85 1,291,795,320 * 80,742,129
J86 84,480 21,204
J87 652,846 326,423
88 2,002,440 500,959
J89 32,373,600 8,094,150
J90 519,556,800 64,950,268
Jo1 870,912 108,936
192 235,726,848 39,287,808

-35-




VR 264 TR B — B

H 6 i) N N A H 63 ) N N
2 |BIEE E2—REYTITAE 8 |F23EEVEA—REVIITEE
9 |FE2EtEA—RAVIITEE 15 [$F24EtE2—RE2YTITEE
16 |FE3@EUA—REYTITEE 10| 21 |SINET/—FEEESZER)
23 |E4EIELH2—R AV TITE 22 |(FE25EIEA—REAVIITE
7 |ESEEVA—RAVIITEE 29 |FE26[E I A—RAVTITEE
14 |E6EltEUA—RAYIITEE 12 [F27E+E2—RE2YTITEE
16417 F1EREL X FERICHEERES L F28E U A—RAVIITEE
(&RKZE) 21 |CTCEHIE
21 |FEIEEA—REVTIEE 26 |FE29[E L A—RAVTITEE
24 |CTCEHIE 3 |FEIOEtEA—RAVIITEHE
28 |EBEITVI—REVIITEE o |EEEHREFUTAEEERBCER
4 |FIEELE—REVIITEE #4)
1 |FEoEEVA—REYIITEE 10 [E31EE2—REVTITEE
a5 |[FRAELS A —SENERMARSE| 12| (PEEBREES T I+ —SLTDIS
e (BEXEHHERD IR —ERBHHENTEE(RR)
18 |FE1EIEVI—REYTITEE 17 (32| 2—R 2V 7 TEE
25 |[FE12EtE A—REVTITEE 22 |EEREE
2 |FEI3EItEVA—RAVIITEHE 24 [EIBEEA—REVIITEYE
9 |F14EIEVA—RFIVIITEHE 7 |E4EEA—REYTITEE
16 |E15EIE 42—V AE o |EIOEEEAER—/—avEa1—T4Y
17 |giIsEEEAZR—/S—a E1—F 0| 1 JEMEAR
JEMEER 14 |E3BEIEI—REVITITE
23 |FE16EtEA—RAVITITEE 21 |E36EEF—REVTITEE
30 |FE171EEA—REVTVITEE 4 |FEIIEIEUA—RFAVIITEHE
6 |F18EIEUA—RFVIITEHE 2 [ 14 |FE3BEEVEA—REVIITEHE
27 |E19EEA—RAVTITEE 21 |EEEA—RIVTITEE
29-50 | B2SEEMAID 1> 51— FH48 2438 B it 5 |40EtLI—REVTIE
RE(EMKF) , |10 |[BUEE AR TTEE
3 |HE20EEVE—REVTITEE 17 |F42EE 2—REVIIEE
9-10 | F10EE LK% AERR L 2—105E 24 |FABELLE—RFVIITEE
SRE(FEKRS)
17 |[B21EtE2—R 2T EH ¥ 22—y TTE R ITRIEEETD
24 |FE22[E L A—REVTITEE [ 28— ByIRE 1ZHHLELO

-36-



TR 25 FERIES - FHESS SIS

THTIvI 7797 FEROFXY NU—20DHV 5
HHB:4H 198 (&) £8: 79 " AT v FNEIL NE . |
SDN DHATHEEE & KFIZEBIT DA FIEIC O W TS IE M TR AR %
1To7,

INTEROP2013
AB:6 130 OK) &5 @kAyE 20 /NI
Ty bV =7 A — D AL OGBS E TR e AT LT,
A=A LR EAT o T2,

IR RAATHT IV I 74— A

AH:6H28H (&) &% : Iy RFU» - 2T— ZNFE /NI
VA AEDE K ORGEN R OFEI & RFOBNEF 2R LTz, BIK
& DIFMAHO LN 2 [ - T,

Dell Solutions Roadshow2013

AR :7TH2H8 (k)

EWCANAA U H = TFRUBVERTIVE BINE ik
BEREARITELEI T —IZBIML, NIL O7h T Iy 27777 RICHE
T LEOREGE, K ONEEOENEMICET 2 IFMINEZIT T,

Big Data Solution Seminar
HHE:TA1TH OK) &% /=7 ah—n 2N Hig
By 77— 2 OIEREHBECINE LZERZEDL S ICE Yy 7T —4
ELTHIHTED LI 2 oW T O E % LT,

% 25 [EF LI v ¥ —SH Y EENF S
AH:8H29H (R) ~8HA30H (&) =% BECKY ZNF : HiE
ZINENL KRFEOBLIREE N T, BB CIIERGHEAT T
v NOHEULOEENCHSOWTE AR E B I o7,

% 10 BIEN KRFENE L Z—RHES FINERAUEFRES
AB:9H9H (H) &% FERE &4& /DI
FAEREAE, HE VAT LA, HREX 2V T 4I2EDL, KRRV
—DOWFEFEG 2 FRIZ K MR LT,

-37-



=10 HEMNKRFEAE LV —RHES RS

AH:9A 1008 (k) &% TERY & 81, /NI, HiE
FRNIAZER S R L LTEREF 2 U 7 IZBEE L2 RPHE
R BT BRERIEDO S LU >V Tl L2, FHRITSCHRREE B IO
E TP ZEAT DR, HE TR L S XD OBENBERH Y |
KRESZ L Ip o0z,

J— FfYHELSE
HAH:10 H21 H (H) &% #iebetr¥— 204 Hig
SINET FIJ FH#Eha) & Y SINET a1 « [AHp e FIFHEE I Z DWW TN & - 72,

=TT ak—va RS

AH:11H 148 OK) &% Ry 2% Bis
Moocs %, RFEOHEHBIFEN O A — T L AUIZOWTOREIT & zm Uiz
FEEEBRICOW T O 2 BGE L7

BAFHRREEIT—

HHBE 11 H26 B (k) &8 SWEEHRESEY b 2E - /NI
KERFLR BRI ANTFREZ T 2D, ARNEHT 2 HIEIC OV THEE
ERINT 4 ATy va UETEH, KPR T HEROZE L L,

FRERERA— T T+ —T A

AR 1270118 OK) &% ENESRAOEsT 2 - [
SINET Zi¢H L7227 T U N33 O X SINET OFTE HIZ DWW T O
AT > 72,

THATIvI 779 FEKRBES
AH:2H 138 OR) &% ket — & : HE
THTIv 7770 RIZBTDGE - #5% - A9t - BRIl S8R
F LD ONTETERRIT OV T O 2 B L7z,

_38-



% 25 EFE HEIRSFA— —a L Vo — Xl s

T e L G K 4 !

T F TR R OIEE

LR O B RO OB OB 7 L= U X A0
g | o | TREE e

[ 7E %]

AMFZEE CHFE O FERFRE A RS KL O R 563 2 20 B0 sy EIRTaTE O 5L F
HEOWE, WNT, Ya X K- 7axy HIEEFHET LI Y X AOWHULFREORTF 1T I,
ARFFEE, BRAILL RV DOT AT ) ZAOYE L FATF L THEDTHEY | BRAE L~ DT LT Y
R INZEER 22 72812, SR16000 =T, £3°, PC LUV O BMEREE TIZEITTE WL 9 A kK
BATHNZ K L CTHR R B EN G SN D 0 OMEGER 2TV, £ D%, BIRLSLDT VA Y X LD
FIZfE S WHHEFIEDO LB 217> T b,

[AFFER S & 7= 1]

AT, S FREA BRI T 2 2 0B O NEHIREDT LT Y X LDORR I, FATH
MO Z TP 2 SO, FRFIZ, BHANZ M a2@EBEICHE T —FEEBR L., EH
M DOMFTE24T > 72, SR16000 LTk, EHAEULIELIEENS X A 7 ORI ESFATIN S LT,
BEA N7 MIVOREERFRTCN DN ORERZITV, o, 7T ) ZLAOERIf S WL FiE
D BIZONTRETEITo 72,

BT R s FES- BEH 130 SR TR E DM & vy 7
W Ha . ks F— 2 2 h O
(%%

BRI E— A N (EDM) IFRE S HRAMEMNI G LD &, TR OREMER 2B % /-
WBROBRE/RFELE 72 5, EWRFIZIZIB TEAT & BHRE— A NOBESMBRL UL, v
TE—AVNEMENIYHELZBEL, K FIZEDMEARMNT, BITE, vy 7E—2A Y OB
BTN OO T N—TIZ L 0 ITHI TN D0, I EIZE SN T WD 72 DR OfF M1
vy, E72, FFOEDMOIERERIL, %o0DF 126 LT ERENEONTWVAITEE 220,
2T, ABFZETCITEA 2 B 2 TR RN L 0, B RS 130 SISk O JR TS O R R R &
15 L3z, vy 7E—A Y NORHEOIEHET 5,

(A 7ER% 3 % 7= 1k ]

AWFFE CIL V5 % 8 2 T s L 0, BB 130 fEIR O JR TS E DR E TR 21T 5 &
i, vy TE—AY FORFINCEHI A S 2R o7, FHT, 129Xe TIE, FEBR{HE & 64 LBkt
HZ EEITH T,

_39-




A —HHEN

AT 4 TR ¥ —TlE, L TFOV AT AOBEHEE 2T TWET, Zb0FHICIE., &%
FEREAME T, BHEHESET, B ¥ —DFh—L2R—TU%2BB LT,

£z, HREZE=a—F—1%

MEXF RBE~-Y

2410
n27-E

RT7 I SRE, FRECODLEVRAR,
TFOlogoutRE- &ML TLFAL

*7#’7—7“50&»!‘-‘7»{‘/?6!"?:?& A—HFIDEART—FEANLTK
&N

http://www.itc.saitama-u.ac.jp/
RITTHYETOT, ZRLTIZEZN,

Z2ARYMNI=DIATL
4 N e
e LHBHREE YT A
== X785
X 283 & —
((‘x’)) k=
S TAN =

/

7 4 IVAKIER Y Tk
SOPHOS

~

PIIVT—3Y
4 MSC R
Matlab Mare
i

A 7 Marc/Mentat

astran

STAR-CD Mathematica
K Patran /
é A B =%y b

[ HARKRA—NN—a /Pa—F ]

_40-

\

/ BRERATIVTY—EA \

A=IRAT4H
Web RAT74 05
Y—NFERRERT
DNS iRAT1 VY
DB hAT4VY

)

NIIVTHF—ER

A=YIGIAM—ER
HKERA-ITELA

FAQ—HE

=
p—]

=

KTV 2 X3 H



LR EE& A T AR

AH [EE AT F A AN JRIA] XA
% BEL P 24y AT R~
IASA |MFy FU—7 (HEEE |[BIE~— U BERS AL TG Py 7 bR IRERT
ia%%A%ybU~7xy%+yz 8:30~17: 16D, HHMichblsxy MU —2 1 AT FUA
BEAE S 2F A A FF L [11:00~13:00 A —/LH—E R « Web A —/LH—E R (Active! mail) - A—U > 7 |, |
SATR 13 YA - REA—AT FLRA « A—AFRAT 4 LV 7 HF—E AL ATT e
5H16H |#EARLAND SR DERLANT 7 & AR A v b ThaE R PR AR AT M
6H11H |TCP25HFR— 7 a v KA — LB OMHEE LCICP2HK AR — F T 1y 7 %479 PR A — L EE %R
6R160 | TN IT AT AT A AT RLABLEOA—ARAT 42— RO I AUTFUR
TRan |7 AT ABAT 47 F— AR ARAT (7P —EAD—EEHAFIH AR A DBY —ROUER T u A58 (= =BT O, SEk
P—EADEE L TR oTo7d et Ax FHTEREIED
KFA =P —,3 (@mail. saitama—u. ac. jp) /ActiveMail — N .
THOR [A—ABBS—EADRE (A= V27 )R M EA/REA—AF—E X/ A—LRAT (/P — R [WERAS [ St A
K —E R L, SEOMIN D DA — L& T EARVIREE, VA
EWEH R Y BT —ISINETADEKT —H U X —IZBIT B AT 2D
. _ NJISRIN 00:00 ~ 06: 15D IZ1053 AN D(EF1E, A v & —x v FHEARA] NISUIN
SHISH |y NI =7 ALTT LA oo — S, KFEA—, A—U L7 U R NF—E R, ERART 17— | X 77T
v 23R AT,
WebR X7 & 7Y —EAMEE Webh AT 4 > 7 H —E 2O —FOH— NIZFEHFREAEL, AF—NTESHT | o S gy A
SRR | ) VB ok A S BT SR o T e
ofsH |7 ENTARAT A LT |T AN ARAT AT O = ACRERREL, —HOR— A= VBRI DB —AORERT e AN [ -2 BB R, LER
= TERUVVIREE LTV ARPoD) ot A& FH TR SE 5
A ) g - - S )~ 31 N 2 s T RET 7 ®RCE DY ==l | RET 7 ®RAET 7 AT U4 —
9)2195 WET*’X@L—}QLT%@{DKECI /THUEF'\ {*ET&&vkb ’CPF/ 1\17 7N Ofﬁﬁ D&-<l/ 'Ij((hi ﬁﬁ: ]v‘tij}é_éiﬁgﬁﬁ:—»_iﬁﬁ
9HI9A |AvTF v A TR = - moodleD A T F 0 & AVTFUA
10g2p [Aorobat ReaderBRIRTEA | gt sty - Bt - I ThorobatReader s FIA T ikt |5 0 DAMHOLID. T g p 2 pon
s L s e | T ORE I
104 10F |17 A — o4 0 A= (post) 7 K L % 2 FIFAFE ~D A — LRI TP OWEBIEIC LSS AID | e Up 20 L
L0 A LR -
THLG A R
HHWIﬁQVX?A%XXV?TV mwwg&%\%m%ﬁyx%Axy?%yz@t®\é#%wﬁéyx%A% FErSR
A KA L
L= A CLEEE T S AN X ey VR HE WEA—NZT gV Z YT |, 75
11A24H | A —LZEREE A—VREBILTE B0, ZENTERVIREE DHEEDON— P Y = T HlE WA A
12A22H [{EEFE
AR |F A AY =SBl SR 7 R BSRCE R R S TROTmEARERL g, miEm
tAan |7 EIITOAETTS sy e TP ADRE D, A— ML (6:00~T:00) AT N
1H23H |ActivelMail A > 7 F & IEINCKHST 272D NRR—=Ta v T v/ AT F A N—=Ta T v

-41-




Rk 25 AR

EWRHEES AT LY 7 b7 —&

SRR 25 FEEREIERBE AT DA VA M= VEDY 7 vy =TI, LFO@EY) T,

O S|, Windows 7 T,

s VI =T 4
BASIC 575 0 1 BASIC 7.4.6
2R T TERY — v - Ngraph 6.03.53
3DY 7k + Google Earth 6 + Google SketchUp 8
CADY 7 k + JWCAD 7.04a - PRO/Engineer(#% T.5F} H)
PDF 7 7 A VEHE Y 7 b + Adobe Reader 10.1.1
web 2T UYRRT T ITA - Adobe Flash Player
Web 7' 7 74 - Firefox 8.01
DYFEYTY T B + ClustalX 2.1 - TreeView 1.6.6
LT ARV AN - Imaged 1.45
UNIX EBREE LB Y — /L + Cygwin(G77,gcc,Perl,Emacs 72 &)
FA77Y + LAPACK 3.4.0 + OpenCV 2.2
5 4K + Terapad
YNVNFATF 4T AT VEAEY T R - Windows Media Player 12
e BHSE BR B - JDE 1.6 R +- ECLIPSE 3.7.1

TAEEYRAY T b

+ Microsoft Office Standard 2010(Word, Excel, PowerPoint, Publisher)
+ LibreOffice

77 A JVEEEY T b

+ Filezilla 3.5.2 - WinSCP 3.8.2

7 7 A VMG « fiEER Y 7 R

+ Lhaplus 1.59

~A v K=y 7Bk Y 7 b

* FreeMind 1.0.0

Bt - BEm#EE Y 7 b * Microsoft Mathematics
THMTHEER 70 77 v 7 SRERE * Scratch

TIOHN F =T A F 2T - Audacity

Java A%+ > K -+ Java JDK

USB >V 7 LR — Mg K7 A4 + PL-2303 Driver
Arduino F BB EREE + Arduino
Processing 5B IS ER + Processing
A 2T A - %k Mathematica V9

Bt~ b

- *%*MATLAB 2012b

BFHBE AT LPC~DY T NI 2T DA A =LA LAHEITE 2 [EfT-> TWET,
VT NI =T ONR—2 3 NIREEDRNEY RFOLDEA A M—L L ET,
k~—27 DY 7 by =T ITHETT, AHAPFBICOWTE FRt URL 22 L T 7230,

http://www.itc.saitama-u.ac.jp/modules/pico/index.php?content_id=30

_42-




—

> == Ll == > -~
i 25FEEIFHMAT AT ImEKEF FIRT (BITEA)
B IR L2 A X K x S
‘ HER/ || 25 |FAEREB4A HEHE| A% | F5 (FHERBES HEHE | A 25 (FHEREA HEHE | A% || 25 |FERB4 HEHE| AN 25 |FRERB4 HLUHE| A
ERATATIHKRE
(1)
ERAT AT IR E B2 (HRERET-T—5 [ BE-FE- HBE |REER - "
oo | @ HoER |6 (E) Ea |88 23 |Ep0E I | %
N TEAT AT MR E
10:30) (3)
— T2eup |EaR Al | #4980 T3up |15 sRaLR =850 | 120 || T | siEmein 1 % | 110
EERAT AT IHKRE
(4)
ERATATIHKRE
(1) =
EERELE 74T 64
ERAT Tz FER =
2@ [T T 20 e i | 40 ||mew s s | so | B e a5 | 40
(10:40~ ——""—— n &
1210) [P e st | FE | s |
454 T 17 R e AA | o
(4)
4%#&»%(’;7)%3@ e e EeEs I -8R 15 || BRI (MEFERI HAE-8K| 15 || I2H|(HBIEEIF— =F 8
EERAT (T IR BE [AEmER ()| 80
BB |1 o) ) | R F% | 50
(1800~ e re e
14:30) 7777 5)" L [WHEREEOD)| mEk | 50
———— — T 280 (SRR X 90
(4) s |Z5BH118) = TR (4/108) =
"‘E*&"fﬂ'ﬂﬁ*i mea pErERT  |BR-BA| 15 |BxnwErser | Brsk| 5 [|Tom|mRTeess— 27 | s
alp  |[TTTEE AR e st | 45 | ZX lmmamome)| k| o0 | BB mesn O i e S OH ag | 0
(14:40~ [ ———J== " ;i 5
16:10) [[MHA7THRE s T | ERLERE (k%) | 60
— T38| TossosEE| 2 95 BF |fRmER (2| 120
AT (7 HRE (%) mesy [EREMFRE | ap | 45
(4) TR (4B108) =
"%*ﬁ"*(”ﬂﬂﬁ*? T [ T s — &7 8
$F5 & ik F 423 LR i
s [P TeRE RA RHERE M = AR (EEQ)| MK | 40 il L SN e BT MNHEROR |ge. e 50
(2) g [IRAEHELR W | EE2DER 7
(16:20~
ERATATIHKRE
17:50) T |ERuEEs (k&) | 60
(3) 24 x| %%%;9X7—_ 2 24 1| F==- " s SIE1 E‘@J”
THRAT AT IHEKRE T LA EIE 0 | TEH|TRTIITRE #) % i fab HBEEY P ERER = i 45
(4) TR (4B108) =
ERATATIHKRE
1
— f )m — BF |IEmEn ZEIK 80
6|3E EERAT AT IHKRE
(2)
(800~ | s
19:30) ™ T(g)m =
ERMATATIHRE
(4)

RERRDE, —BRFAOAF. AZTEEEA,

FER B 20 EROBRE. — AR, 7=7=L. F=ITBERALBENHYET O T B/RITEREL TS,

_43-

8H22B(K).23B(£) 9:30~16:50HK B RFREFLHEZT 504 (IHFK=E1.2)
9A5H(XK) 10:00~17:005 M FEERA 254 BN KAHM—LE (IHEKRE2)




T k254 EE R AT 4 7 Mok SR AR (2 20)
DY K A &

Haa
BIR £H A

HERTE MR B4 |EHA%E) AK R B % HIHE | AR Fi8 |FHERES HEHE | AR 58 |FAERE S HIUHE| A R B4 HLHE

a0
z
a0
z
i
2

TEIRAT A 7 i R

(1

1 BE IHRAT A T IHRE
(9:00~ (2)

[EHRAT T IR E

10:30) (3) BIERHET L

i:i:

75

ERATATIRKRE JYXLEE

(4)

TEIMAT A 7 IR =
(1)

T8 1 EREE A7 70

ofp [E T TtRE 3R B BT 59 B (EEREAE M3 40

(10:40~ |2

i %
o6

"
i
2

FTERR T FE 45

THRAT AT IRE

(4)

[ ——— Bt T Ao
TR we | ? Ty BEMRIER | e | 1 10~

T A T8 (BERiTFES PN
iG] TATY

(13:00~ [T 7 &) N E| e | amane FE | 45 |mea|aman 55 | 40 B El | EMEERB(12100%)| HE | 45

14:30) A 50

FESP AT (TR KT 24 I4— FIUTEE)I0ADH
BRATATIHAE|| —— s | LA EIT INE 40

ﬁﬁ IR HH | 6l
(4) TFE G Ennz) ]

O TEE | #MH I — &F 8
BEM M T
T | 1 B me i il I

BEAT AT IHAKE cngn [PEREM R TR s

EBEE I b(GER)

15 (10/240 %)

10

[ —— BHERE B 64
ey B4R 2LHE B | 47
4R

(14:40~ P57 TR Ty lwimzostmm (2Rl 40 B | EMERRB(12/1904) | BE | 45

16:10) ey VISR L 50

IERAT AT IR E == - ST EE)10RDH ) -

4R T(Z)m £ [ ﬁ;éggj NG 40 e s T8 (MBI ¥t — EF 8
BEFTH T

TE 11 AR e LI ey 15

ERAT AT IR snn [EREM B TEE HE (BEXEHEERD
(1) T8 e s |15 g £ |10

(10/24MD #)
TEHAT AT IR E 50~

60

2 TEER|TX67113 (SIRELFE SF
$

HERMENPHE | am 1m

SBR sz rsike s (YTEN >

(16:20~ (3) T2 MBS  ([BR-EB| 40 :
B (M EERB (12/19D &) L 45

17:50) TRUS30T R

. 2% 110

mepn [PETERI OO wo | s0 8 R

AT (T IR E 2 - 53U Y RE) 10ADH ‘ §

T T e | mngy | M| 0 T [T e by — 27 | s

* TE %ﬁ%#ﬁ%lﬁ;‘ggﬁm Fhils 15
11 Ll g

TBERAT A7 AR
(1)

6 [EHRAT 4 T IR E

. ~ (2)
(18:00 TERAT 7 IHRE -

19:30) (3) P | EMPRBRB(12/190H4) | HEE | 45

HRAT AT IHRE

(4)

REREDE, —BFADAF, AZTEEEA,
BT B BN ZERMOERIE. — MM, =720, FiIRELALEELRHYET O T, BRITEEL TS,

_44-




T 26 RS HAT (T R EH BT EE R

i =] A X K VN &
R - - - " -
HMERM |FE| MFEMBR |(HIEHRE| A F5| HEHERER [(BEAHE| A% 8 FEERIES |[HIAHE| A% =5 FEERIESR |HELHE| A$ | F58 FERBE4 HAHE| A#
e - T |1§HAR(7/24) | $HE g e M ORISR | BB | g
EERELRE E7 80 " — .
(g || e | RERER ) RK ar g BT 73 [HEs | o0 B BERR-RAE | x| o
9:00~ |——22 EERILE(E)  |NI-RE 224 =
10:30) TBERAT A TIHEKRE T T T
(3) v == 4k ‘@'U—I ] == %3 §WE (= 7
4%#&%?(‘47)% = fﬂ AERERE .z | 80 fﬁ EE5E-35 am | 120 fﬂ HAERRAT I £F | 110
4 A R [=]
TBERAT A TIHEKRE
(1) HE
provm— O fEERE 2& | 67 — _
o [T RE T S| wmmm | sp | a0 |mes| wmmm | s | s |22 mmmeE | &' | 0
(10:40~ Fab b
1210) "9 Flmem smmma1 | FH | 45 -
|g$&)(—~ T =4 x| ,l‘gﬁzi&gﬁﬁ W* 180
THRAT AT IRRE =
(4)
ERATATHRE s - = " = = BE |BRARSEHRE| .
1) s Y EE D pren 15 |ERER| HIRPERER2 pren 15 psrs |22 2 (5 /160)3;)‘ & 15
( 3R 'ﬁiﬁh(gﬁmxi HEEE IHERERE F% | 50 T WMIFEIT— &F | 24
13:00~ | ————— —
14:30) | "EA7 LTS s S fff%jf?*‘%ﬁ 24 | 45 " "
—— 25 FREREED)| KA | 100 o memaw 2| w0
(4)
TR mpn| mEesme | LY | 15 |mes| pEesme | B | s
B WOSTE AR | mmaw | 2e | 4 | BE EEsmeBo) sk | o |ZH | mEsm | g5 | 00 |Te6|@HIresr - 2F | 2 [aTeiodSEORRE ge | 5
14:40~ = . : :
_ EHRATATHAE o | ETREYEER | o
16:10) (3) E JO4s53Iu4 N EFE (4/9D M) = 45 £ - BE = £k W
[E——— b ;E’EI E‘é’“l 95 - 'IH*&%E% WE(?&E) 90 ?%ﬁ 'lﬁi&‘%ﬁﬂi (2) 80
) & |” T FHROEEE | Bl | 50 | BB
TBERAT A TIHEKRE
(1) BiE .
prov—— vt EREHRE #K | 80
OB e e 2T rmamorme)| wa | a0 |77 T WHTEsr - &F | 2 [BTRIIHEEORRE gg | 5
16:20~ 2 -
_ ERATATIRE ELSEFVRT g | EREVFRR | o
1750 177 @) | T |LxPs I I lgaysss | oa B 4902 el B
AT THRE| o, |(4/285/12, 5%} %0 5 |EE =& | 05 .
(4) b 5/19,5/26) i I8 FHRUEEE Al 50
TBERAT A TIHEKRE
(1) % ,. oz
ERATATHERE e (E A &K | 80
6fR (2)
(1800~ | ars
19:30) (3)
TBR/AT A T IR E
(4)

BEEMDIX. —BAAOAIZ. AZRTEEFFA, 8/21(K). 8/22(%) 8:30~18:00 ¥ EARHPREHRETUREKE1. 25 A)
9/2(K) 9:30~17:30 4YFEERA(BBEYFEE) (GakK=E2F1A)
BERI B LHOERX. —SBKRE R, =1L, FIcBENABBERHYETOT. BRICEEL TS,

_45-




S 064 FE G 3R AT« 7 I R B HI AT & (12 4)
W K

EH B X &
B . " - . - : - -
MELH ¥ BHENEL |Buza|Ax| x| BENEL |Buza|Ag| | MEnEs |(Bugs| A% en | MEnEs Eoge| A% e8| BEnEs |Huzs
1EERAT A T IR E
(1)
(9:00~ AT (7 IR
10:30) |77 20" .
R - T I
WHATATHRE| gy |[TURLEE =
(4) i
TEIRAT A TIRE
) lma| . =
o G | fEEREE 2& |61 | ¥ | tEmE® | ATUI| 70
(2|!E o £ med|  fSHER | W | 45
10:40~ ——
12:10) |FT  lmen srmmmmn | FH | 45
TEERAT A T IR E
(4)
1BEAT A TIHRE
(1) 241 6]
‘ TEEREHE #AH | 62 F 8- A | 61
4 A vy = 4 vy 2k g
s |"TT I e TEMTES | g | a5 | 7T i I8 RIS — | 2F | 2
(18:00~ |—————— proyTe—— -
1430) | M hmny g | FH | 4o fmew|  mEsm | FH e [TemEEoRTT | g |15 | Tem | miEmineRE v | 40
AT TIRE s un| IEREM FL T2 g | EVVFEERB
A T e 1 fg | 15 BEH|12/1802) A | 4
1EERAT A T IR E
(1) 0
m EHREHE A | 64
40 4T T R4 = itk ¥
gl gy s BB T
16:10) PRGN S | tAEmRER | 248 | 47 TE Sy | | 15 T
gy . 2 | TRIS3UTEE &l
AT TR I‘_‘mﬂ’f%MIi;iE' BN | g [z EEMMTIE wis | 15 smes gy [T REAB e | 45 fﬂ JRISVTRE | KA
(4) TAARET) 25 MES ) " T [a2/18m3) -
TEIRAT AT IR E
(1)
= = s e =4 = Yy N =4 .
s |, e TN k| 45 Tl HTE | s |5 | Tem|wHTres— | 2F | 2
(1620"’ [ERAT A TiIERE S| ;
1750) |3 T Saysssy L ngimt%um LS | %0 | ¢
EYS 7|:| 55> =l s = [ == Y g 3131 N
WA uRE | e WHTERE | B | 0 | agereTe | L. | o | g [%B BR | 10 lmepan smempans0 | mag | 45 | 3 |7O77ITRE | RAN
(4) (11AXZFT) EE EERIN TP |1ESRER2/181150) =E:3 50
TEERAT A T IR E
(1)
B e B2 | wmnmsm | #k | s
18:00~ ————
1 930) Tﬁ#ﬁ)‘?»éT)umﬂii
1EIRAT A T IR E
(4)

BRERMDE, —BAAOHF. AZTEEEA,
FET H AN ZRMORRIE, —BEARERH, =L, FITRENADIBENHYET DT, BRITEELTEZL,

_46-




BEVAT AR 7 by = 7GR

BEWMAT 4 THME X —TlL, FRROV 7 b =2TIZONWTTIA B A8 ER AT
BY., BHEBIOWEMAICHEL TWET,

Wk 24 FENGIFEAIE LT, Y7 MU =TIZhh» 5 ExFHAEEHEE LE L,
MAHALE LTo [FIFE) X, ZEFMRHOLEEIRBEGERE D) Z Lo, FREFIAO
SRRV I 1 FRAE R E T,

B, FIHFEOZNY 7 MIEFOICFARS LD EEZ, Yo —LRfAE LD
WTamEZ DL TNET,

FHICET 236, BWA T« TR Z—D Web X— T2 S ML TS ES0Y,

http://www.itc.saitama-u.ac.jp/modules/pico/index.php?content_id=30

[xt5>Y 7 b v =7 LRI 4%]

Mathematica 20,000 H/4
MATLAB B XY — ViR 7 A(FZ 74 V) 10,000 FJ/4F
STAR-CD 90,000 /4
MSC (MARC/Mentat,Nastran,PATRAN) 75,000 /4%

KL LA DHFE 1T LRC@ROFE L 720 £
XAME OMEE, LEIZSC TaBEEHEZ AET b0 L LET

Y7 Ny =7 OFRHBRERMNFABE I BIZLLTO®EY T,

Matlab P 25
i m iFZEH
Mare | B n 3 EH
0
STAD-CD IOI
0 5 10 15 2 25 30

VR 25 AR HERIRDL

_47-



WA 26 V7 b U =T R SRR AR

YIHI T o e R %f“f" o~
Mathematica BFEE EFER 1 1
T8 RIEHAEFH 2
(EIZHMREM) |#BRIEH 6
WEEM A TR 3
BEHRIZH 2
FM AT LIER 3
BREFVRATLIER 3 19
izl EReZ5 1
EBIZHRM) | HFEH 2
WEZEE 2 5 25
Matlab BHEFE BEEH 1 1
TZE i FRAEER 1
EIZHMEH) |REHEZH 1
WM IR 9
BEIZEH 3
| AT LITER 4
BREFIRATLIER 3 21
il ERLZZ5 3
CETFEHMER | £AHHIEER 1 4 26
Marc/Mentat T5E IR 1
EBIZHRH) |EHIFH 1 2 2
STAR-CD T%H e T 5 1 1 1

(BIZHER

_48-




K7V A FRAY—ER

RE TV RIEBRAT AT EBELUE—1F TILFATATEICREBESINTVET,
FEARRI—DERFICTERZEN,

FIRREE  AZOBBELEIVEBEDOHATERFLEE

AN
Rl X

14#%500M
BOHYAXET

Fri25% 1A~12A OXRHTISF ARKR(EE - 2585

FEGEE Fi FIAANE FI A
TR 9 39
BRETIFH 4 10

st FHRORATLIZH 4 57

Lol i A2 R 4 12
R B TR 2 23

BERITEH 9 78

o ) 1 2
T MIEEF 14 82
BEEFE 6 21
BEFY 1 3
A 1 2
EFEER 2 6
HRFEER 2 2

BEFH Z Dt
1% 3%

BHEFH
6%

—49-




HRFR R T Y o 2 FIHHRE CER254E 1A ~12 1)

kv d
A
Bl IFE | BFEE [REFI|BEFN|HEBLI| HAEEE| 25 | L% &&t
B
148 11 4 15
2H 11 35 46
3H 31 23 2 56
47 11 8 3 22
5H 17 3 1 21
6H 35 1 36
78 7 3 3 2 15
8H 28 1 3 2 34
9H 33 6 4 43
108 14 2 7 23
118 14 3 1 18
12H 7 1 8
i 219 84 0 21 3 2 6 2 337
60
50
HTFEER
40 FFEER
= IR AR
30 m HEFE
B HEBFEH
20 Fp=3=ad:il
mIEFE
10 - B I5E
0 T T T T l
1A 2B 3B 4R sA 6B 7B 8A 9B 10A 118 12R

-

.

KTV ADFRAIZIE, RILFATATRAEZICAET DO DNRAA—FBBETT,
INAA—FRIF1421,000 (R EIRE) TIRELTOET , T FHRATATEB LU 2—FHET
HHLEBETI DT, BRLHIZELY,

KE TV ADEMIT, TRRESSERFZE,

http://www.itc.saitama-u.ac.jp/modules/pico/index.php?content_id=28

~

e
f——]

———

HP Designjet T2300ps

J

-50-



5
v E—F

= H o=

o2 —#HE

o1 B O& HALHE

N H 7 ARG (~FR264F1 H R)
MR AL B CERk264-2 H ~)
s oM ok 2 FMEHEEA

(B T2 e B R 71 s )

VAT LEHSE

H % ®# & HMHENE

Nl g — B EN B

O K "5 HEMEINE
S

Mok EHRE FEEMEE

o [ moR FEMER

RIS N FHEMER

REfR AN L — 2 FEBHY (B8] SEAK254F10 A
T % & & HIAFER 14K
N i BT ZER 1 AR

e £ R £ HIFHER 1HFR
N oK BETEMER 1R

g K g A& BILSAEFIERN 1 AR

AT ¢ 7MY — I B4

(CFRk264E3 A BLE)

yoshida@mail.

horiyama@al. ics.
hiuchida@mail.
taino@super. ees.

yoshiura@fmx. ics.

tnb@mail.
kogawa@mail.
hsaito@mail.

muramatsu@mail.
ichioka@mail.
bayern@mail.
(saitama-u. ac. jp H)

P 264-8 1)

B ERFPRETE MBI TE R AT 7R ¥ —HRIZ, A—2X—U2 BB L TFEN,
http://www. saitama—u. ac. jp/houki/houki—n/reg—n/2-2-10. pdf

URL

-51-



FERIERRDYE T L VB LA OIE, MESNHEE SRV =, FIRZHORBOA-T-
HE AT B TY, ZOPITITEARIRNDNIEN > TWNBED0, <L LR HETE
ZFRHE ., BEEY BT E OB,

iz TN TV E S £I2id, FRPERRIEROREZ TRV 22 LT,
OB BLEED L TOBIEIT TE R biEL CEVET,

Z L Thak TR E S o 2R ORI D S Aoy IS ZTHHLK ZE > T EE O
TFxIZIE, o5 THRSELBE L BT £,

HONWESTINFELE

BERFIERAT 4 7 Hefg v o 7 —4FH
I SwWwi=F |
Vol.21 2014.3 (SFp% 26 4F)

FATH WERFERAT 4 7B X —
T338-8570 XUz E HIRLX R KA 255
Eh 048-858-3674

Email 1itc@ml. saitama-u. ac. jp




	01_巻頭言
	02_SDNとは何か
	03_教育システムについての紹介
	04_ソフトウェアアップデートとサーバ管理
	05_無線LAN設置箇所と設備維持啓蒙活動について20140807
	06_学術情報基盤オープンフォーラム20131211
	07_nenpou-horiyama
	08_平成25年度活動報告
	09_平成25年度研究会・研修会等参加報告
	10_平成25年度東大スパコン利用報告一覧
	12_平成25年度障害、メンテナンス報告
	13_平成25年度全学教育システムソフトウェア一覧
	14_平成25年度情報メディア端末室利用状況
	15_平成26年度情報メディア端末室利用予定
	16_平成25年度教育システム有料ソフトウェア利用状況
	17_平成25年大判プリンタ利用状況
	18_巻末名簿　25年度



