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2

 least upper bound 

  Greatest lower bound 

Max (maximum) 

Min (minimum) 

 

 

Iff (i.e, if and only if) 

L.L. (lower limit) 

LCL. (lower confidence limit) 

U.L. (upper limit) 

UCL (upper confidence limit) 
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treatment sum of squares SST 

error sum of squares SSE 

treatment mean sum of squares MST 

error mean sum of squares MSE 

block sum of squares SSB 

block mean sum of squares MSB 

rows sum of squares SSR 

rows mean sum of squares MSR 

column sum of squares SSC 

column mean sum of squares MSC 

degrees of freedom d.f 

maximum likelihood estimator MIE 

least square estimator LSE 
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best linear unbiased estimator BLUE 

asymptotic relative efficiency ARE 

uniformly minimum variance 

unbiased (estimator) 

UMVU 

uniformly most powerful test UMP 

uniform most powerful unbiased test UMPU 

likelihood ratio test L.R.T 

best esymptotically normal test BANT 

analysis of variance ANOVA 

complex compact weak complex CW 

finite intersection property F.I.P 



 15

3



 11



 11

  
sin B 

cos B 

tan B 

cot B 

sec B 

csc B 

 arc sin b. sin-1 b 

arc cos b, cos-1 b 

arc tan b, tan-1 b 

arc cot b, cot-1 b 

arc sec b, sec-1, b 

arc csc b, csc-1 b 

sinh c 
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cosh c 

tanh c 

coth c 

sech c 

cosech c 

2arc sinh x, sinh-1 x 

2arc coshx, cosh-1 x 

2arc tanh x, tanh-1 x 

2arc coth x, coth-1 x 

2arc sech x, sech-1 x 

2arc cosech x, cosech-1 x 
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  = eeexp xس                           ھ قھ

 

 

npr
  

 

 

nCr 

ر

)ن
r

n ) 

integ. x 
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4

52I 

Z 

R(z) 

Im.(z) 

||z| = modulus of z 

 |arg.z    argument, of phase, of z 

*z,َ z*   conjugate of z 
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5

N 

°N 

Z 

Z
° 

Q 

R 

R 

C 

 

Ø 

}{ P(x) 

5}5{ P(2) 
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C' 

Ā 

A =BdA 
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12

▼  cardinal number of N Nº 

  cardinal number of C c 

∆ nth simplex nδ 

 Euler’s characteristic X(x) 

 

 evalution map e (f,u)

 first uncountable ordinal Ω 

 rank Hi (X) (x)iβ 

  

   

▼ ▼ق  خ
  

   



 57

13

 A event 

  A complement of A 

P(A) probability of A 

S sample 

S sample space 

 َXsample mean 

5S2 sample variance 

S sample standard deviation 

Ƴ sample correlation cofficient 

R sample range 

P population 

µ population mean 
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5Ơ2 population variance 

Ơ population standard deviation 

D difference between two population 

means 

Ρ population correlation coefficient 

m’r rth sample moment about origin 

mr rth sample moment about mean 

µ’r rth poputation moment about 

origin 

µr rth population central mean 

E(x) expectation x 

E(x)/y) expectation of X, giveny 

fi frequency in class i 

 fij frequency in row i and column jھ

X(i) ith order statistic 
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S 
success in binomial experiment 

F failer  »        » 

P 
probability of success 

21-p 
»                  » failure 

22α 
»                  » type I error 

55β »                » type II error 

▼Hο 
Null hypothesis 

2 Ha, H1 
alternative hypothesis 

Z 
standard normal variable 

θ estimator o f θ 

βi 
regression coefficient 

ε experimental error in regression 

E 
error in analysis of variance 
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J 
Kendall’s rank correlation 

rs 
Spearman’s  »          » 

SSx 
Sum of squares of x 

SSxy 
Sum of products of xy 

r 
Number of rows in contingency table 

c 
number of columns in contingency 

table 

T 
treatment in analysis of variance 

J 
Jacobian of transformation 

R(θ ω) 
risk function 

L(θ ω) 
loss function 

F(x) 
probability density function of x 

Mx(t) moment generating function of x 

øx (t) characteristic function of x 
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 cumulative distribution function 

25 
joint probability density of x1,x2  

2

5 

joint cumulative distribution of 

x1,x2 

 imperical cumulative distribution 

of x 

25 conditioned desity of x1,x2 

 joint moment generating function 

 
cumulant generating function of x 

 factorial moment generating 

function of 

 standard normal distribution 

5 

normal distribution, mean μ , 

variance Ơ 

 

binomial distribution, indexn, 

parameter p 

 Student’s t-distribution 

 χ2  »  distribution 
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 Fisher’s F-distribution                                                                                                                                                                                                                                                                                                                                                         

lower X2 limit                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         

upper X2 limit                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          

Loopth percentile of  distributions                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         

bivariant normal distribution, with 

μ1, μ2, ơ1, ơ2 

100 (1-α) % of normal standard 

distribution 

likelihood corresponding to θ 

Central X2 random variable with 

rd. off. 

non-central X2     »         » 

Parameter Ө                                   

parameter space 

uniform distribution on (a,b) 
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 ∞← 

 

convergence in probability as  n → ∞ 

∞← conv,-almost sure, as n → ∞ 

2

5
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5

2 

5 

1  
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1 

 

 

   Unit of symbol Unit 

  length L m meter 

mass M kg kilogram 

 

 

 

time T S second 

electric current I 
A 

ampere 

temperature θ K kelvin 

substance N 
mol mole 

luminous intensity J Cd candela 
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plane angle rad radian 

solid angle Sr steradian 
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2▼2-2d deci 

2▼2-
5c centi 

2▼2
-1m milli 

2▼2
-6

µmicro 

2▼2-
8n nano 

2▼ = پ 2پ
-25P pico 

2▼2 فـ
-25f femto 

 a atto 
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2▼2da deco 

2▼25h hecto 

2▼21k kilo 

2▼26M mege 

2▼27G giga 

2▼225T tera 

2▼225P peta 

2▼228E exa 
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 72



 75



 71



 71

 

 mile     

 acre  1811  

Nautical milen. mile 22855 

3

 are  A ▼▼25 

 hectare  Ha 2 ▼▼2 

 litre  L ▼▼▼21

 angstrom  Å 

 decibel  dB 

 gallon  gal 

barrel bl 

º ′″

 ′″
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  α ,ß, Y,… plane angle 

 Ω sdid angle 

 l length 

b breadth 

h height 

d thickness 

c velocity of light 

v. s velocity of sound 

d diameter 

r radius 
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s length of path 

S, A surface area 

V volume 

 u,v, w                                                                                                                                                            velocity 

ω  angular velocity 

a acceleration 

g acceleration of 

gravity 

α 
angular acceleration 
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m mass 

e mass density 

d relative density 

 linear density 

 surface density 

 volume density 

f force 

p momentum 

L 
moment of  » 

angular      » 

L linear momentum 
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 mom. of inertia 

 mom. of  force 

W weight 

P pressure 

atmos atmospheric pressure 

G constant of gravitation 

 poisson number 

E modulus of elasticity 

G modulus of rigidity 

shear modulus 

K bulk modulus 

mod. Of compression 

p power 

 moment of couple 
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σ normal stress 

Y shear stress 

 strain 

linear strain 

 shear strain 

 volume strain 

η , ν dynamic viscosity 

v kinematic viscosity 

γ , σ surface tension 

Ep  potential energy 

Ek  kinetic energy 

qm  mass flow rate 

qu volume flow rate 

 

 

 

 

 



 81

 

T period 

T periodic time 

 time constant 

δ damping coefficient 

A attenuation coefficient 

β phase coefficient 

γ propagation coefficient 

 wave length 

 wave number 

 circular wave number 

F frequency 

N frequency, rotational 
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ω frequency, angular 

 

 
linear expansion coef. 

 surface expansion coef. 

 cubic expansion coef. 

Q quantity of heat 

Ф heat flow rate 

Q, φ density of flow rate 

 coef. of heat transfer 

M coef. of thermal insulance 

C heat capacity 

c specific heat capacity 
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Cp  Spec. h. cap. Under: 

constant pressure 

Cv  »       »       »   volume 

Csat »       »       »   saturation 

 ratio of spec. heat cap. 

T, θ absolute temp. 

 .t, θ Celsius tempْ ح

 β   Pressure coefficient ەضـ

 αp   Relative coefficient /ضەضـ

 K Compressibility ض

 λ Thermal conductivity ص

 R Thermal resistance ق

 α , k Thermal diffusivity ش

 S entropy ج
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 isoentropic exponent  عـ

 S specific entrepy 

 u, E internal energy د

 H, I enthalpy خ

 A, F Helmholtz free energy ھـ

         «       «    G Gibbs ج

 specific internal energy  د
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 I electric current ت

 .Q charge, quantity of elect ش

 ρ  charge density (uol.) هجـ

 «   σ   surface هسـ

 E elect. field strength ٥ك

 V elect. potential جـ

 V pot. difference, tension جـ

 E electromotive force ق د ك

 elect. flux  كت

 D »     »  density كهتـ

 charge density (linear)  لْ
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 J current density ث

 ε0 permitivity 

 C capacitance س

  relative permitivity 

 elect. polarization  كط

 F farad ف

 electromag moment  ع

 energy density      «     طت

 resistance (to d.c.)  م

 Ω  ohm أ

 R reluctance عـ

 A permeance فـ

 Z impedance (complex) ع
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 modulus of impedance  | ع  |

 ß  susceptance ثـ

 P power قد

 magnetization  غ

 B magnetic induction هغـ

 M mutual inductuance م

 «   L self ذ

 H mag. field strength غہ

 mag. vector potential  غ

 Um mag. pot. difference جــ

  permiability (of vacuum) 

 Ф mag. flux غت

 ß mag. flux density غتْ
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  relative permiability 

 k coupling coefficient ر

 mag. susceptibility  غثْـ

 X relative susceptibility نثْ

 mag. polarization  غط

 Poynting vector  و

 ض

 
velocity of propagation of   

elect. mag. waves in vaccum 

 conductance (to d.c.)  مـ

 ρ resistivty همـ

 γ conductivity هصـ

 phase difference, displacement  هط

 X reactance فْ
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 Y admittance ـح

 modulus of admitance  |حـ  |
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 f, v frequency د

 ω angular   » 

 λ wave length ل

1  wave number, repetancey 

  circular repetancy 

 I radiant intensity ش

 L radiance شـ

 M radiant exitance شخ

 E irradiance ع

 ε emissivity 

 ن)ل(

 spectral emissivity 

at spec if. wave length 
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E(λ,θ,Ø)  directional spec. em. 

K luminous efficacy 

K (λ) spectral »    » 

 max   »  »     » 

 V luminous effeciencyک

 «    « spectral  )ل( ک

 CIE  » tristimulus values  )سَ،صَ،عَ()ل(

 و
 linear attenuation coef. 

     »  extinuation  » 

       » absorption coef. 

 molar      »         » 

 refractive index  ن

  radiant energy 
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 rad. Energy density  ط

 radiant power 

radian energy flux 

  Rad. Energy fluence rate 

 spectal conc./ rad. Energy  لط

 Ơ Stefan-Botzmann Constant 

 C1 first radiant constant 2ث

 C2 second radiant constant 5ث

 I luminous intensity ش

 Ф          »      flux ت

 Ø quantity of light ك

 L Luminance ر

 M Luminous exitance نخ
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E illuminance 

H light exposure 

 chromaticity coordinates 

 spectral absorption factor 

    »      absorptance 

     »     reflection factor 

    »     reflctance 

     »    transmission factor 

    »    transmittance 

     »    radiance factor 
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Acoustics

Ts period 

f. v frequency 

ω angular frequency 

P static pressure 

P sound pressure 

ω sound energy density 

P »     »   flux, power 

I        »   intensity 

Lp sound pressure level 

Lp    »      power      » 
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T 

time constant 

relaxation    »  

Λ logarithmic decrement 

R 

sound reduction index 

  »    transmission loss 

T reverberation time 

LN loudness level 

N loudness 

λ wave length 

2k wave number 

e mass density 

Ζ sound particle displacement 

u    »       »       velocity 
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a sound particle acceleration 

q,u volume flow rate 

c velocity of sound 

Zc impedance of medium 

Zs acoustic impedance 

Zs specific     »       » 

Zm mechanical        » 

δ  damping coefficient 

α  attenuation      » 

β  phase    » 

γ  propagation     » 

δ  dissipation      » 

r reflection     » 
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T transmission coef. 

α  acoustic absorption coef. 
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0

R, Ro, t latice vector 

a1,a2,a3;a,b,c fundamental lattice vector 

G reciprocal lattice vetor 

251b1,b2,b3; 

a*,b*,c* 

fundamental recip. lattice vector 

d lattice plane spacing 

θ  bragg reflction 

k order of reflction 

σ  short-range order parameter 

S long-range   »    » 

b burger’s        » 

r, R particle position vector 
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Ro  equilibrium pisition vector of ion 

u      displacement   »   »  »  

k, q      circular wave number 

Rf      Fermi       »      »      » 

QD, KD      Debye      »      »      » 

WD Debye circular frequancy 

γ, r     Gruneisen parameter 

α      Madelung constant 

 mean free path of phonos 

  »      »      » electrons 

NE, Q density of states 

QR  residual resistivity 

L Lorenz coefficient 
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AH, RH hall coef. 

E thermo electromotive force 

S Seebeck coef. 

II Peltier      » 

U, T thomson   » 

Ф work function 

A Richardson constant 

EF, eF Fermi energy 

Eg  gap energy 

Ed  donor ionization energy 

Ea  acceptor    »     » 

n, n_ 
electron number density 

p, p+ 
hole    »       » 
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ni 
intrinsic number density 

nd, Nd 
donor    »       » 

na, Na 
aeceptor   »       » 

*m*  effective mass 

b  mobility ratio 

T relaxation time 

Tn, Tp carrier life time 

L,Ln,Lp 
diffusion length 

J exchange integral 

Te 
Curie temperature 

TN Nèel   » 

Tc super conductor transition temp. 

He thermodynamic critical field strength 
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Hc1 lower critical field strength 

Hc2 upper   »     »      » 

ΔΔsuper conductor energy gap parameter 

 Lλ London penetration depth رل

 ζ Coherence length مـل

 K London- Ginzburg parameter جلث

 οФ Fluxoid quantum ▼ف
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ع
 Re Reynolds number رن

ع
 Eu Euler number لر

ع
فر

 Fr Froude number 

ع
جر

 Gr Graskof number 

ع
فر

 We Weber number 

ع
مخ

 Ma Mach number 

ع
ند

 Kn Knudsen number 

ع
تر

 Sr Stranhal number 

ع
فو

 Fo Fourier number 

ع
بك

 Pe Péclet number 

ع
لي

 Ra Rayleigh number 
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Nu Nusselt number 

St Stanton number 

Fo* (etc) Fourer (etc) number for mass transfer 

Pr Prandel number 

Sc Schmidt number 

Le Lewis number 

Rm magnetic Renolds number 

Al Alvén number 

Ha Hartmann number 

Co Cowling numnber 

 Debye – Walter Factor 
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Z 

proton number 

atomic     » 

N neutron   »  

A 

neucleon   » 

mass    » 

h Plank constant 

 a
 º 

Bohr radius 

R
 º 

Rydberg constant 

Eh Hartree energy 

Lw Larmor angular frequency 

NW nuclear precession angular frequency 

cW cyclotron ang. freq. 
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α  fine structure constant 

er electron radies 

cλ Compton wavelength 

∆ mass excess 

ß    »    defect 

r∆ relative mass excess 

rB »      »    defect 

T level width 

 A activityش

 a  specific activityش

um atomic mass unit 

em (rest) mass of electron 

pm (rest) mass of proton 
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nm (rest) mass of neutron 

e elementary charge 

μ magnetic moment of particle   Or nucleus 

Bμ Bohr magnet on u 

Nμ nuclear     » 

γ 
G 

gyro magnetic coefficient 

Q nuclear quadrupole moment 

R nuclear radius 

ℓ particle angular quantum number 

S Total   »        »         » 

I Spin (intrinsic)  »        »        

n principle           »        »        
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M 
magnetic quantum number 

f 
packing fraction 

b 
binding        » 

T 
mean life 

 T½25م
half life 

 λ 
decay constant 

αQ 
alpha disintegration energy 

ßQ 
beta        » 
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 ơ cross section ض

 T ơ total cross section 

 Ωơ angular        »       »  

  spectral        »       » 

 «       «     .ang   «      ض

  macrosopic  »       » 

  total      »     »       » 

  cross section density 

  total     »     »       » 

 1/2d half – thickness  2/5س

 1S total linear stopping power لقد

 Sa total atomic stopping power ذقد



 218

 

Sm total mass stopping power 

iW average energy loss per pair formed 

Wi average energy loss per elementary charge 

α recombination coefficient 

D diffusion coefficient 

nD 
diffusion coef. neutron number density 

Ød 
dif. coef. for neutron fluence rate 

D dif. coef. for neutron flux density 

ℓ mean free path 

5
s

2L slowing down area 

52L diffusions 

52M migration area 

Q reaction energy 
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rE resonance energy 

Φ particle fluence 

Ø 
     »     flux rate 

     »     fluence    »   

ψ energy fluence 

ψ     »     »      rate 

J current density of particles 

ℓU linear attenuation coefficient 

mU mass       »                  »       

cU molar      »                  »       

aU atomic     »                »        

eR mean linear range 

mR     »     mass      » 

eN linear ionization by a particle 

 



 222

 

1N total ionization by a particle 

μ mobility 

-, n+N ion number density 

n neutron     »     »         

ν    »       speed 

Ø 

   »       fluence rate 

   »      flux density 

S total neutron source density 

q slowing down density 

p resonance escape probability 

u lethargy 

ζ average logarithmic energy decrement 

sL slowing down length 
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L diffusion length 

M migration length 

ε fast fission factor 

f thermal utilization factor 

K multiplication factor 

∞∞
K infinite medium mult. factor 

eff
k effective mult. factor 

ε energy imparted 

έ mean energy      » 

z specific    »       » 

L linear energy transfer 

K Kerma 

kْ Kerma rate 
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ν neutron yield per fission 

η »       »       »    absorption 

A non-leakage probability 

Q reactivity 

T reactor time constant 

A activity 

D absorbed doze 

H doze equivalent 

•D abosrbed doze rate 

X exposure 

xº exposure rate 



 221

6



 225

tA relative atomic mass (of A) 

1M relative molecular mass 

N 

number of molecules (or other entities) 

AL, N avogadro constant 

M molar mass 

mV 
   »     volume 

)m, (EmU 
   »     internal energy 

mC 
   »     heat capacity 

mS 
   »     entropy 

n 
number density of molecules 

BC 
molecular concentration (of B) 

Q 
mass density 

 BQ 
   »     concentration (of B) 
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 BW mass fraction (of B) 

BC concentration (of B) 

BV volume fraction (of B) 

13X mole      »        »      

B, mBb molarity of B 

BU chemical potential (of B) 

Bλ absolute activity     »            

BP partial pressure       »         

 fugacity of B 

B
θλ standard absolute activity (of B) 

Bf activity coeff. (of B) 

 activity (of solute or solvent of B) 

 relative activity 
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π osmotuc pressure 

 osmotic coeff. 

BV stoichiometric number 

A affinity (of chem. reaction) 

eK standard equilibrium constant 

m mass of molicule 

p,u electric dipole moment of molecule 

α »    polarization   »       »  

Q, Z canonical partition function 

Ω micro canomical  »       » 

 grand partition 

q molecular             »    

g statistical weight 
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R molar gas constant 

K Boltzman constant 

ℓ,λ mean free path 

D diffusion coeff. 

Kr thermal diffusion ratio 

αT       »     »     factor 

DT       »     »     coeff. 

Z proton number 

e elementary charge 

Z charge number of ion 

F faraday constant 

I ionic strength 

α  degree of dissociation 
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K, σ electrolytic conductivity 

Am molar       » 

tB  
current fraction (transport number) 

of ionic substance 
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8    O oxygen 8 

21Al aluminium 13 

28Ar argon 18 

18In indium 49 

52Sb antimony 51 

68Er erbium 68 

76Os osmium 76 

77Ir iridium ir 77 

85At astatine 85 

88Ac actinium 89 

85Am americium 95 
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88Es einsteinium 99 

1Be beryllium 4 

5B boron 5 

28K postassium 19 

15Br bromine 35 

16Pd palladium 46 

56Ba barium 56 

62Pm promethium 61 

78Pt platinium 78 

81Bi bismuth 83 

58Pr praseodymium 59 

81Po polomium 84 

82Pa protactinium 91 
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81Pu plutonium 94 

87B4  berkelium 97 

55Ti titanium 22 

11Te technetium 43 

55Tl tellurium 52 

65Tb terbium 65 

71Ta tantalum 73 

71W tungsten 74 

68Tm thulium 69 

82Tl thalium 81 

81Th thorium 90 

 Ga gallium 31چ12

51 Ge germanium 32 

 



 251

 

61Dg gadolinium 64 

56Fe iron 26 

11Zn zinc 30 

66Dy dysprosium 66 

78Au gold 79 

17Ab rubidium 37 

11Ru ruthenium 44 

15Rh rhodium 45 

75Re rhenium 75 

85Pb lead 82 

86Rn radon 86 

88Ra radium 88 

11As arsenic 33 
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11Zr zirconium 40 

51Xe xenon 54 

81Hg mercury 80 

21Si silicon 14 

52Sc scandium 21 

12Se selenium 31 

18Sr strontium 38 

55Cs cesium 55 

58Ce cerium 58 

65Sm samarium 61 

22Na sodium 11 

8F fluorine 9 

25P phosphorus 15 
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51V vanadium 23 

17Ag silver 47 

87Fr francium 87 

211Fm fermium 100 

51Sn tin 50 

6C carbon 6 

26S sulphur 16 

27Cl chlorine 17 

51Ca calcium 20 

51Cr chromium 24 

57Co cobalt 27 

16Kr krypton 36 

18Cd cadmium 48 
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86Cm curium 96 

88Cf californium 98 

1Li lithium 3 

57La lanthanum 57 

72Lu lutetium 71 

211Lr lawrencium 103 

25Mg magnesium 12 

55Mn manganese 25 

11Mo molybdenum 44 

212Md mendelevium 101 

7N nitrogen 7 

21Ne neon 10 

58Ni nickel 28 
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12Nb niobium 41 

 Nd neodumoim 60כ61ּ

 No nobelium 102 نو215

 Cu copper 29 نح58

 Np neptunium 93 تو81

 H hydrogen 1 هـ2

 He helium 2 هي5

 Ho holmium 67 هل76

 Hf hafnium 72 هف75

 I iodine 53 ي51

 Eu europium 63 يب61

 u uranium 92 يو81

 y  yttrium 39 بت18
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 yb  yttribium 70 تر71

 




