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7% (matrix) A ¥, t OBSE (function) ZRITIHFFDOR T P (vector) x(t) &

2 1 1 0
A=12 3 -1]1, x(t) = | y(¢)
2 2 2 2(t)

1) 1751 A DR (rank) 2K X,

2) 1751 A DEFE (eigenvalues) & FHIGT 2EHE T + L (eigenvectors) & T RTRD X,

3) P7LAP 33175 (diagonal matrix) ¥ 72 21759 P 2 —DK®, ZDL XD PLAP ko X,
)

K‘j—%o J’){—F@ﬁ:ﬁb:éﬁti J:o

4) WIEAZAF (initial condition) z(0) = 1, y(0) = 2, 2(0) = 1 &7z TS HER (system of differential

equations)
dx
E = AX
Df# (solution) & K® X,
2
5 b 6] rears, EUMSEER
2
dx
E = AX —_ b

DR (equilibrium point) 23K, ZDEEMN (stability) ZHIEE Ko
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M1 M1IRT &5 7% o OFAE (half-cylinder) H_E%E815 2 BE (mass)m OE S (point mass)
2EZD, vz FHY s M ERERETHEINRS L ORTAR (X 2), EHIEE (gravitational
acceleration) DR E &% g, EF] (gravity) DM EX —z FE Y T35, B (friction) R Ze&KIR
1 (air resistance) XWHRTEZ DD LT, UTOMWIZEZ X,

(1) BEROEME (z,y,2) % 0 ¥ z ZHWTEER,
(2) ERDS 75 Y7 ¥ (Lagrangian) % 0 ¥ = Z AWTHRE,

(3) BRIINT 25275 Y 258K (Lagrange’s equations) % BARHIICE % TH,

X1 X 2

M2 M3 IrRT L5, BEm OEAD vy FHLETHR (cuve)y = —ay/z (e > 0) D LD AZEH)
Cr&, ENNEEORES R g, EAOMEL —y AL LT, UTOMWIREZ X,

1) z BRI —RICEZEY LT, 750
TUREETH,

2) 1) DHBET, HRAD z [THE (conjugate) 72— y
fR{EENE (generalized momentum)p 7R L,
NIV =7 Y (Hamiltonian) H 23K X,

3) BRIZMNTZ NI Y DEEAER (Hamil-
ton’s canonical equations) % BARIZEET
,

4) 3) TRLEFESERY, 1) TRDET IS X 3

VIR LS V5P 2 HERNE
FZh 5 Z e 2R,
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fil 1
BET, ENPORGETICHLIEBNICDFALDFBRATNILT S, 4 F A HTBiLE
IZHIAEK (hard sphere) & L, BRBHNDORERMAE (gas mixture) IFFRIEKIE (ideal gas) & L TH .
SF A LT BIZETAT—ZiEER 1 0LBYTHD, ERD d m p ITFNFh, HFOER
(diameter), H & (mass), FHEE (number density) Tdh 5,

*1
T d,m | m,kg/molecule | p, m-3
A da my Pa
B d mg PB

1) BE T ORETTHTF A OFHEE (average velocity) 1F (ua) = [2EL ThB (kg IR Y=

mmp
TE4X, Boltzmannconstant) TH D, mp = 2m, DHEA, 55F A NDF B L EET B L & DLt
B (average relative velocity) (u,)4p & (up) & DL % BRD X,

2) GF ADNGF B LEET HHE (collision frequency) %KD 5 72 HOIZEZEME (collision cylinder) %
BETHZ LIT—RARFETHD, BHEAFNICEIC 1 BT AICERT 5, Z05F Al
(Up)ap PFEEIHREZ S > THBEIL T, EHEHEFETHI0F BIIBEBNOLERICHEIISFT 5 1%
5F B DMEBIIEEINTWD ERET D, mg=2m,, dg =3ds, pg=pa/2 THHL L, BEN
TI1EOSF ABSFB LERTIHEEE dy, pa, (ua) OEEE LTERD X,

R 2
BE - ENR—EBIZRIENDIEBENT, TRCTRTRE (D~Q)MNEE D, ZhdDORIGIT RS
B (irreversible elementary reactions) T 0, FiL 5 OEEFEL (rate coefficients) 1T ZFNFh, ky,
k, & ks THh5,

A+B — C+D (1)
2C — A+E )
D+E — A+C 3)

D W18 (1=0) I, FENIHTFALSTB LMY, FBIERIG (1) 2Ly, Kis#e LTHEE
L7en=®, [B] (B 43T DT /B, molar concentration of B) 1XBFREI DM & & bz LTw<,
TR LT, I FARKIG (1) THEEISRABRRIE Q) &R 3) TERENDTD, FOENL
REE [A] 1%, B&ONTE T 203138 2 F8EMEIEH B, 0 F D OFE/LEE [D] I25WTiE, &
PR B 0% TR T BRI D 5. %Y, BiE Lo & Do mrpscss

d[a]

ﬁ,wo%—g+%?20ﬁﬁbﬁo:&%ﬁ%ﬁio

2)%%CM&E(&iﬂﬁ@xﬁﬁ(@ﬁ%%#bf%@,%@%EKH@%MEE%?@@%K
R R T B, S0 b, EEEHEWEOTLBEORKE LTRD L,
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R 1 fEdk (crystal) B X OE(L (dislocation) (22T, BLTORBEICEZ X,

1) #2585 (body centered cubic structure) DEZAZEL (coordination number) ¥ L UZ2fiFEiE
2 (atomic packing factor) %R K,

2) 7T OD#EETS (crystal system) D95, #£J5dh (orthorhombic), EEHdm (tetragonal), 38X
Feh (cubic) DW= TNEEFEE (lattice constant) DEHFEZEIT,

3) fEdhAEE (crystal point group) 2DV TELBERE X,

4) FIRENT (edge dislocation) & HHAERNL (screw dislocation) % & TeEI DR FELFNZ-DUNT
X, £/, N—H—X X7+ (Burgers vector) bEFIZRYE,

R 2 wEdeo b omEr (diffraction) 122WT, BLTORMICEZ X,

1) fESROEAM (unit cell) RIZET (atom) 2% nBFEET 2 5AORKEEERT (crystal-structure
factor) OXERYE, 72721, nFEHDORFORFEERET (atomic scattering factor) #f,, I 77—
¥ (Miller index) #hkl, n&E OFTFEZE (atom coordinate) Zx,y,z, & L, T bZHAWTRKE
AN RGP

2) Fe R F TR SN AL HHEED S O X BREH (x-ray diffraction) (L T, MREERF2 b
EICEPTRRENSTHEIKT A&REEZRD L, 7L, Fe BFDO XBORFHEILRFiLfre T 5,

3) fEdmhL (crystal grain) OHHE(L (refinement) 12X Y, FEfbLlCE £ A BEMBOEIZE L < Bl
L7234, BEIFREDOSA (distribution) ([ ED X 5 RERE U BH, SHAYE X,
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i1 @J&Fe /LY (iron crucible) HIZIRADER kSR (1) (ferrous oxide) % AdL, IBE T TH A (gas
phase) & - (equilibrium) X¥72, Z DL EXLUTOBWIEZ L,

(O BRfe# (D) ZIEFERIIEEY (non-stoichiometric compound) TH 5728, {LFER (chemical
formula) (% Fe O L RFEIND, t DEDOEB (range) K X,

Q) ZDOFROHEHBEE (degree of freedom) f R X,

(3) B OIEND Fe,0 1T Si0, WM LT, FerO-SiO K (solution) Z1EV, “h&B-oiF - Rk
VISR EXOHEHE f 2RO X,

4 () TR BHAMOFEEERE (oxygen partial pressure) 23pj, Th o7z & &, Fe O-Si0, HK+
7 Fe:O DIEE (activity) appo RO K, 72720, BE TIZBIT 5 OROKIGEDIEREY 7 2 = 3 )1
F—Z{L (standard Gibbs energy change) ZAGR,, o & ¥ &,

tFe (s) +305(9) =Fe,00) ~ @

2 AZxgEN, BExgEMEELTIIEADAB?2RSREIR (binary solution) Z1ERKT A L XD
FTRAZRNF—EE, BEXT AR X—Z(L (Gibbs energy change of mixing) AG,,;, & "
5o TOLE, UTORWNMIZEZ L,

(1) AGpixy >0 DEEZIX, EOXORBEZENEE Dh,

() BETICRITZEEEK (ideal solution) DIEEF 7 A= X NX—F(L AGE, #7RE,

(3) IERIAW (regular solution) {Z- D\ CHEIBLIZFHA® L,

(4) A-B2 A RBBDIBEE T Z NV E—Z(L (enthalpy change of mixing) AIE (positive) 1272 B4,
B (negative) [ZRBBE, TNENLDEMEH] (specific example) R4,
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Bl MIToMIcEZ X,

1) ERETF (nitrogen atom) DEFELE (electron configuration) %, & (principal) BFH (quantum
number), J5f (angular) BFE, WX (magnetic) BEFH, A (spin) BEFHEZIEE L TRE,

2) EREF DFETFHIE (atomic orbitals)ls, 2s, 2p FLuBDOBIERRA (radial function) % MRt X,

3) 2F7)F (nitrogen molecule) D7 FHE (molecular orbital)¢ 2 LCAO ¥ (Linear Combination
of Atomic Orbitals approximation) ZFAVWTRT L X, 2 00ZRFFD 2sHE LS L, BXU2p
HEY 5 LOBEITHTT, o Bul, 788, EEH0E (bonding orbital) ¥ RAESHE (antibonding
orbital) & W5 BEE AWTEHAAE X,

4) BEEDTFODFHED T XX —¥ENK (energy diagram) 2R, =X L, FMEOBEFOLE
(occupation) ZEF DAV IRED ¢ TRE,

5) BERTFHIMES 0 TFHE 2 —BLKE DT (carbon monoxide)CO H3E 3 - FHEOEL S R N E
2% K2R,

fa 2 LICART &57, I (width) BaT, RFVy¥¥ L VHzr<0z>aTV =00 0<z<a
TV =023 HFERT V> %)L (square well potential) FICTEFET 52 B & (mass) m DRLF
(particle) D z 771AITD—RITEE (one-dimensional motion) IZDWT, MTFORIICEZ X,

1) ZORTFITHT 2 EHEIREE (stationary state) 1B} 2> a Z
L—F 4 Y H—7#3 (Schrodinger equation) %, EHBEK
(eigenfunction) % ¢ (z), TXN¥ —EHME (energy eigen-
value) Z E & L TR¥E,

2) 1) TRLES 2aL—F 4 YH—HRREMT, TATO
IANF—EHEE CEHBEH (z) 2R X

l
(=]
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Barkl & L TE < AV b b mFEH(carbon steeDiZ DWW C, FREOBWIZE X X, BEIZHELT, T
R LTESET—Z2HAVWTHERE,

1) Fe-Fe3;C REEREER (equilibrium phase diagram) % C B 0~2.5 mass%, {&E 20~1200°CD
i CTHRRYE &L
2) BAUEA MIBITS CEE(mass®%)EBEIc Lok L, #hXa2PERT+52 L,

LIT 3)-10)1%, %4 S45C (C % 0.45mass% & AN DOV TRER &,

3) 1000CH SR LN HHAI Lz & & OnHItE (cooling curve) #RE L.

4) HDOEHBIZIBWT, REZRNIE (invariant reaction) 2SR SN AEEEICEIT S I 7 v ik
(microstructure) DOEEIEZR~t, R L& BICE&HE2RT &,

5) affil vy HOBEAME (unitcell) Z2ZNFHERL, #2112, CHEE(solid solution)d 2 7fE % 52

5 “X” TRE,

6) #EAN (quenching) L7z & & Fe S FOBEMIMERIRL, T2, CREETAMNELTE “X”

T,

7 BEANRIAMELEEE < LT P A F(martensite)iZT 572D, BEAIETOMEVEE O FIRE %

T &T5, D)THERELURERTIEE Tzt

8) BEX7c 5 L (normalizing) % L7z D5 3EHA B (tensile test) TH LN B8 A— O il

(stress-strain curve)!Z_EFE(R S (upper yield point) 2334 BB % 50 FLIN TR X,

9) ) DBIFERBRIZBNT, BREEBAZH Y, OFHEEMIHEVSNENT 5, ZOBEBEZHETFR

K& (lattice defect) DELEMND 50 FLIN TIHYE X,

10) Bex 7206 Likic, BV (heat treatment) % i LT, 7|3RIME (tensile strength)is L OEIME

(toughness) & HIZH EX 5 77-DI21E, ¥ &) RBABEELENETD, £-F0EALZE5HET 50

FLNTRBARE X,

11) yHOBMBOKDE xyz 8l CEE, 28 HFAIZSIRAMEEZ D 2E LD, al
DED H LEFEREI T E(slip plane), 3V E L TRERFEIT Y FE(slip direction)iZ 72
HHDETH, AERDY 2y MAF(Schmid factor) ZEHEIZ L VKDL, FD L EDFT Y
ER LT Fran I T —EEHMiller index) b fEER L, BwPREATTH L,

2E7—5 (BEERLE, EEOT —F LIXETFRERIBEIZR>TWAETLH S )

ik DA EEIE E (phase transition temperature)] a©y : 912°C, y&6 : 1394°C, RiA : 1534°C
[C D& KEVEFR(solubility)]la : 0.02 mass%, vy : 2.06 mass%, 6 : 0.09 mass%

(G155 Bt (peritectic reaction) [ E & ra OFERL : 0.17 mass%C  ALGEIEE : 1493°C,

[3t& K i (eutectic reaction) 3 S S DOFERY : 4.3 mass%C, IERIEE : 1147°C
[FE#T R i (eutectoid reaction) | ZEHT SO : 0.76 mass%C, IHATIRE : 723°C

[z A% A F(cementite)|BiA - 1252°C

[HF+&l C:12, Fe:56
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