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Proof of Euler's Polyhedron Theorem with the Idea of Unsaturation
(Tokyo University of Science) OMasayuki Inoue

The presenter explores learning materials that approach math from the perspective of
chemistry. In this presentation, the proof of Euler's polyhedron theorem will be presented with
the idea of "degree of unsaturation " learning in chemistry. The degree of unsaturation u in a
hydrogen compound X,H,, of a hypothetical element X (valence is x) is defined as u =
[(x —2)v+ 2 —n]/2. The degree of unsaturation is expressed as u=e—v+1 ; the
number of vertices (X atoms) is v, the number of edges is e, and the number of faces is f. If
a X,H, molecule has a three-dimensional polyhedral structure, u = f — 1. Then in
polyhedron molecules, Euler's polyhedron theorem y, =v —e + f = 2 is shown.
Keywords : Euler's Polyhedron Theorem,; Degree of Unsaturation

HE I FEORRNSEETT 7o —FF 5 BB 2 Hat LT %, AGEE Tl
LA THEBE T L TREERE | DB 2T 5 A A 7 — DL EREROEH Z {9 %,

RAETESE X (lifx) DOKFBILEY X H 21T 5 A us u—%[(x—Z)v+

2—n] EEETH, WEX HTHEOESITTNTHESTHY . X R THEOMKEE
BEE X AR S LR OV AREEIMEEICEETCE b0 LT 5, XH, 7F
%'i’ﬂﬂ‘?}:%i AFEIITES XET) 0%z v, UOHE e, MOHE f. 1 DODHE
R ICEFIHOEEqETDHE, Y 16=2eTHDINE n=3YV_(x—¢) =vx —

2e L7125, L?‘:ﬁ‘io’Cu=%[(x—2)v+2—(vx—26)] =e—v+ 120D,

THOB X 512 X H, DEREETH 255 13u =0, BBIEETHH5LA 10T u =
f Y S0, BRI A 2 IR I | ﬁ‘éfﬂ/\ X HJRT% 2 ﬂﬁl/)fo& #h Tk
W, TOEE u N, FR2BINTHDOT u=f—-1080 >, hbDZ &b A
AT —DLERER y, =v—e+f=20/rEN5, Ml CTHENTZEKEEZ v -
o &L XH, B 1FL&ExD (EfEEr NEEOmREE 2 5) & LRHWNT
WIRWDNIIRETE DWW T RIS g = 2 RV SED T ENBETE 5, FE TR H
WIESHRRTED H A T — Bl xg RO DT2DODEZ ST BN T 2,

¥ B B B R B
u=20 u=1 u=2
f=0 f=1 f=2

© The Chemical Society of Japan - [C]C301-2am-01 -



