1. Please translate the following paragraphs into Chinese. (50 points)

(Source: Wikipedia Website)

Failure rate is the frequency with which an engineered system or component fails, expressed for
example in failures per hour. It is often denoted by the Greek letter A (lambda) and is important in
reliability engineering.

The failure rate of a system usually depends on time, with the rate varying over the life cycle of the
system. For example, as an automobile grows older, the failure rate in its fifth year of service may be
many times greater than its failure rate during its first year of service. One does not expect to replace an
exhaust pipe, overhaul the brakes, or have major transmission problems in a new vehicle.

In practice, the Mean Time Between Failures (MTBF, or 1) is often used instead of the failure rate. The
MTBEF appears frequently in the engineering design requirements, and governs frequency of required
system maintenance and inspections. In special processes called renewal processes, where the time to
recover from failure can be neglected and the likelihood of failure remains constant with respect to
time, the failure rate is simply the multiplicative inverse of the MTBF (1/X).

A similar ratio used in the transport industries, especially in railways and trucking is 'Mean Distance
Between Failure', a variation which attempts to correlate actual loaded distances to similar reliability
needs and practices.

Failure rates and their projective manifestations are important factors in insurance, business, and
regulation practices as well as fundamental to design of safe systems throughout a national or
international economy.

Failure rate in the discrete sense
In words appearing in an experiment, the failure rate can be defined as

The total number of failures within an item population, divided by the total time expended by
that population, during a particular measurement interval under stated conditions.
(MacDiarmid, et al.)

While failure rate A(Z) is often thought of as the probability that a failure occurs in a specified interval,
given no failure before time Z, it is not actually a probability because it can exceed 1. It can be defined



with the aid of the reliability function or survival function R(¢), the probability of no failure before
time Z, as:

- R(ty) — R(t;)  R(t) — R(t+ At)
T s —h)- Ry At - R(2)

where Z; (or £) and #, are respectively the beginning and ending of a specified interval of time spanning
At. Note that this is a conditional probability, hence the R(£) in the denominator.

Failure rate in the continuous sense

By calculating the failure rate for smaller and smaller intervals of time At, the interval becomes
infinitely small. This results in the hazard function, which is the instantaneous failure rate at any
point in time:

R(t)- R(t+ At)
)= im = At rE

Continuous failure rate depends on a failure distribution, F(¢), which is a cumulative distribution
function that describes the probability of failure prior to time ¢,

P(T<t)=F(t)=1-R(), t=>0.

where 7'is the failure time. The failure distribution function is the integral of the failure density
function, f'(¢),

t
F(t)= / f(z)dz.
0
The hazard function can be defined now as

| t
h(t) = %

Many probability distributions can be used to model the failure distribution. A common model is the
exponential failure distribution,

t
F(t) =/ Ae M dr=1—¢ N
0

which is based on the exponential density function.



For an exponential failure distribution the hazard rate is a constant with respect to time (that is, the
distribution is "memoryless"). For other distributions, such as a Weibull distribution or a log-normal
distribution, the hazard function may not be constant with respect to time. For some such as the
deterministic distribution it is monotonic increasing (analogous to "wearing out"), for others such as
the Pareto distribution it is monotonic decreasing (analogous to "burning in"), while for many it is not
monotonic.

2. HEBTEROHFPIXFHBEAKRY 250 BFH R L - (50 points)

(R AF4 : 8% BBC + x#@ic4)

TEARARKAMME—EFRHRY  RETLEHB HE N GECEOR S B ¥ 2 S N
T ER

TESRHRETARMARAD (188) 27 ARBKERRZSRTELG S R PHOEER
B - 5] 8F 4’@%%%%&%/&&%2%5&&%@@T%@z@,&/\&‘%‘ﬁﬁé@%ﬁ o b3 0 FH
HHMMERRARKAMOED  THELELAYARSAEGHEL - SULFEE ¢ EGEY
ERZAEEERTTYERRBIRABEAEYRES » BAREHE -

MAB T @RZE  AREANEGHEM K ARSHABNEE THOIBEXAE S T2H
T RARGAF LGB RGFET -

HELTRREAE MBI RZE TEABHMSFRE LN 3 A 24-26 B XM LR -
RERFTAA L P - RHBRPOARGERERIMBE T 4T HE A RER o

ABNEER LR EAETEA LA HEF XAk - RS S i S b
AR HEFEBMAH > AR BURBABEIE ? 3 BAG AP EFLRRIERE o ML E
FoRBMEHARRE  ARWOBEXTRIERET - 1237 TR EZH GRS EL
BAOHHRE MEERANTHLEEGESZ TR - TPEAK 1994 FHENET—RMEA
REGREUR HEHERZART IRESGFEL AL  S—FR AL HER AR Z
HARAE ) - B EMAE -

E*%@@ﬁﬁA&#ﬁﬁ%mﬁiimﬁ%~ﬁ%ﬁﬁz%’¢@A&ﬁﬁmﬁ&ﬁ$ﬂ%
@%%ﬁﬂ%ﬂﬁk&ﬁﬁﬁ%%%&ﬁﬁ@&%'K%%AR#@$@%&%&°ﬁﬁ%



Ao ARRRTARR AR ARARYE R MMEEI ML —BRIEEGCE - 44 -
ABANXRBBEARNOVE  —LRBELRSRANGES CRREBRIEREGRALFREN P
B-ARAETE  VEAAGAGASFR T —H00E  ARERENE - SRS RZ A
R%ﬁﬁﬂ%m%ﬁﬁoﬁi’?ﬂ%zﬁ%%é?ﬁ%rﬁ%mﬁJ&iﬁA&%ﬁﬁé%
REEAANGRE - WFEFE ERERAREABOPARE R T LA LRGP

Flof > £ AB T ABPKRBERGMEREL Tiie T B 4 "EEBYER | AT ¥ Eb R
AR HABA RER LR TERBHEE | - PERIEFLRBEAR QS 54685 H
E%#ﬁignﬁﬁaé%m%imﬁ$%oﬁm%&’ﬁ%%—m@%?ﬁﬁﬁﬁéﬁﬁx
%’@m%%%ﬁﬁ%%ﬁﬂTéﬁﬁ%%+ﬁoﬁ#@%&$%+ﬁz£i$%%+ﬁ’%
ATBOTR LARFEAYGFR CEFRANALE T Beints - B ER > ERMH
FERX-EREONNEE > CEL BRI -

=B AL GB R R R @M INF > b ey —18E BMAE T B0y kR4 B i8R A H
RFEEMEITAHB - §4K RBLAR BERARM  HEBEHEH O HBBER? 24
EERAERATH  EHRERZSTBINAGEEFER -

T EH AR AR A o BB SR ? R ARBA TR E TR E S
ABRRLORF) ARV ETANE O ERRRETH - A ARSA BT ERAS
REBANTE > KR T RSB HORA - KT ARBAMBERBRHFSHRA - flhoe
AU E KO A - RN BN THOE RS BARRBANE U - o R ARMEA
RIEFBALBEE  ERMAERRAG LA SHEBFTRALATHAFTESMiELGE D -
I ARBAELRE T BL TR BAFHFE > o g > HMIsersE B %2 i
e TRBABERRWRGER @Y —EEROEEABTRAECE R BBED £ DR
BHEEA MR RWA > BT R BH @ EWR LR R 2 — o

B2 FEOBENEEMFBARFARFBEADATREHER - B ARSAEGH
BFEERA KRS ? Bk REBAR - - EHRBE ARG MBI - > PER
R@ERQAFEALTRER - L RAFBRGRE > M & BTR\LGZM - LK Lk
BT AR A BEABTE Y E M F oA 5T RN BER GRS -

Bt mRAEARARK A SR T AEEBR OB ERBNERICT  ARAFALEEY &
HUERF B RRREFRRABEN G - 5B E  ARSAEZARGAMEE  BE L LHE
R LARAE ERRE LTI HFARS A AP AEL BB - RRE T B
%ﬁ%’@%Aaﬁ—i?&**ﬁﬁ°ﬁﬂ'%ﬁ§%’?@K%@#%i%*@ﬁﬁ%ﬁ
FRAETEAFASHRETRRALERES AT O TR G EE o



