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PERCENTAGE POINTS OF THE y2-DISTRIBUTION

P%

Value of y?
given in table

99.5 99 97.5 95 90 10 5 2.3 1 0.5 0.1

Degrees of Freedom

SO eAD h bW —

0.00 0.00 0.00 0.00 002 271 384 502 6.63 7.88 1083
0.01 002 0.05 0.10 021 461 599 738 921 1060 1382
007 0.11 022 035 058 625 781 935 11.34 12.84 1627
021 030 048 071 1.06 7.78 949 11.14 1328 1486 1847
041 055 0.83 .15  1.6] 924 11.07 12.83 1509 1675 2052

068 0.87 124 1.64 220 1064 1259 1445 1681 18.55 2246
099 1.24 1.69 217 283 12.02 14.07 16.01 18.48 20.28 2432
1.3 1.65 218 273 349 1336 1551 17.53 20.09 2196 2612
1.73  2.09 270 333 417 1468 1692 19.02 21.67 2359 2788
216 256 325 394 487 1599 1831 2048 2321 25.19 29.59




PERCENTAGE POINTS OF THE t-DISTRIBUTION

P%

0

¥

Value of 1

given in table

P 10 5 2.5 I 0.5 0.1 0.05
(2P) (20) (10) (3) (2) (1) 0.2) (0.1

1 3.08 631 127 318  63.7 318.3 636.6

3 1.89 292 430 696  9.92 223  31.60

3 1.64 235 3.18 454 584 102 1292

4 1.53 213 278 375 460 7.17 8.6l

5 148 202 257 336 4.03 5.89 687
6 1.44 194 245 314  3.71 521 596

£ 7 1.41 189 236 3.00 3.50 479 541
S 8 1.40 1.8 231 290 336 4.50 5.04
8 9 138 1.83 226 282 3.25 430 4.78
=10 137  1.81 223 276 3.17 4.14 459
T 1 136 1.80 220 272 3.1 403 444
g 12 136 1.78 218 268  3.05 393 432
B 13 135 177 216 265 3.01 385 422
o 14 135 1.76 214 262 298 3.79  4.14
15 134 175 213 260 295 3.73 4.07
16 134 175 212 258 292 3.69 4.0l
17 133 1.74 211 257 290 3.65 3.96
18 133 1.73 210 255  2.88 361 392
19 133 1.73 209 254 286 3.58  3.88
20 133 1.72 209 253 285 3.55 385
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THE NORMAL PROBABILITY INTEGRAL

Area given in

table
0 X-#
o

: ;“ 0 | 2 3 4 5 6 7 8 9
0 0000 0040 0080 0120 0160 0199 0239 0279 0319 0359
¥ 0398 0438 0478 0517 0557 0596 0636 0675 0714 0753
2 0793 0832 0871 0909 0948 0987 1026 1064 1103 1141
3 1179 1217 1255 1293 1331 1368 1406 1443 1480 1517
4 1555 1591 1628 1664 1700 1736 1772 1808 1844 1879
5 1915 1950 1985 2019 2054 2088 2123 2157 2190 2224
6 2257 2291 2324 2357 2389 2422 2454 2486 2517 2549
7 2580 2611 2642 2673 2703 2734 2764 2794 2822 2852
8 2881 2910 2939 2967 2995 3023 3051 3078 3106 3133
9 3150 3186 3212 3238 3264 3289 3315 3340 3365 3389
1.0 3413 3438 3461 3485 3508 3531 3554 3577 3599 3621
1.1 3643 3665 3686 3708 3729 3749 3770 3790 3810 3830
12 3849 3869 3888 3907 3925 3944 3962 3980 3997 4015
1.3 4032 4049 4066 4082 4099 4115 4131 4147 4162 4177
1.4 4192 4207 4222 4236 4251 4265 4279 4292 4306 4319
15 4332 4345 4357 4370 4382 4394 4406 4418 4429 4441
1.6 4452 4463 4474 4484 4495 4505 4515 4525 4535 4545
1.7 4554 4564 4573 4582 4591 4599 4608 4616 4625 4633
1.8 4641 4649 4656 4664 4671 4678 4686 4693 4699 4706
1.9 4713 4719 4726 4732 4738 4744 4750 4756 4761 4767
2.0 4772 4778 4783 4788 4793 4798 4803 4808 4812 4817
2.1 4821 4826 4830 4834 4838 4842 4846 4850 4854 4857
22 4861 4864 4868 4871 4875 4878 4881 4884 4887 4890
2.3 4893 4896 4898 4901 4904 4906 4909 4911 4913 4916
2.4 4918 4920 4922 4925 4927 4929 4931 4932 4934 4936




Tables of Transforms

Laplace and z Transforms

Definition f(r) fromt =0 = F(s) =L[f(r)] = [ £(r) . exp(—st). dt F(2) = LIF(0))e=cxpiry
Sum afy(5) + bix(1) aF(s) + bFy(s) aFy(z) + bFy(z)
First derivative (d/dn)i(r) sF(s) — £(0-)
ath derivative (dYdem)E(n) :s"Flg) - §"(0-) — s"HNO0-) . . ..
=)
Definite integral 1
J; f(r).dr 2 F(s)
Shift in ¢ f(t — kT).H(t — kT)  exp(—skT)F(s) 27*F(z)
Expunential multiplier exp(=ait). (1) E(s + &) Flz exp(aT)]
. X ; g
P@cﬂmﬂon(penod T) (1) — ,,:,(_,n L RO
Initial value f(1), t = 0+ sF(s), s~ =
Final value f(t),t— = sF(s), s — 0
Description () F(s) F(z)
1. Unit impulse: at r = 0 &(¢) 1 lorz™®
att = kT &(t — kT) exp(—skT) 7%
2. Unit step H(r) 1 z
) z=1
3. Delayed step exp(—skT k1
s =]
4. Rectangular pulse H(r) — H(t — kT) 1 - exp(—skT) z— gz kt!
(duration kT) s —
5. Unit ramp t p 3 Tz
¢ @-17
6. Delayed ramp -~ (t = kDH(r — kT) exp(—skT) Taerérd
s @-1y
7. Acceleration function 1£ 1 ’ T2z + 1)
s @-1p
8. nth order ramp " n! o g z
e 1:-( 1)“%;(: - exp(—a-T))
9. Exponential decay exp(—oa1) 1 2
s+ o z — exp(—aT)
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Description f(r) F(s) F(z)
10. Exponential rise 1 — exp(—at) @ _ [1 —exp(—al)z
s(s + @) (z = 1)[z — exp(—aT))
11. Exponential x ¢ r exp(—ar) 1 Tzexp(—aT)
(s +a) [z = exp(—aT)]
12. Exponential x * " exp(—at) n! (—1}"'3:- [ z ]
(s + o)"*! e [z ~ exp(—aT)
13. Difference of exp(—at) — exp(=p) B=—ua 1 1
exponentials s+a)s+p) x [z —exp(—al) z-— exp(*ﬂ?}]
14. Sine - sin ar @ zsin oT '
. s+ o 2 —2zcoswT + 1
15. Phase-advanced sine  sin(wt + ¢) wcos @+ ssing  2°sin ¢ + zsin(wT — @)
s+ of 2 —2zcos T+ 1
16. Sine X ¢ ¢ sin ax 2ws
&+ o)
17. Exponentially exp(—at) sin wr ] z exp(—aT) sin wT
decaying sine (s+ai+do? 2 — 2z exp(—aT) cos T + exp(—2aT)
18. Cosine cos at s z(z — cos oT)
d+a? 22~ 2zcos wT + 1
19. Phase-advanced cos(wt + ¢) scos ¢ — wsing ' cos ¢ — zcos(wT — @)
cosine s+ o Z—2zcoswT + 1
20. Offset cosine 1 = cos wt o? z___ 2(z—coswl)
s(s* + @) z-1 Z2-2zcoswT+1
21. Cosinc X ¢ 1cos o $? —
) &+ &)
22. Exponentially exp(—af) cos ax s+ a z* — zexp(—aT) cos wT
decaying cosine (s + a) + &f 72 — 2z exp(—aT) cos wT + exp(—2aT)
23. Trigonometric sin ¥ — @f cos wt 208
function & W
24. Exponentially exp(—ar1) 208
decaying trig. fn. X [sin &f ~ wrcos ] [+ o) +
25. Hyperbolic sine sinh wt @ zsinh T
e 7 = 2zcosh wT + 1
26. Hyperbolic cosine cosh ar ] z(z — cosh @
- s —a? 2 —(Zzeosh al':-)l- 1




Periodic Functions

f(r) to base ¢ F(s)
1. Rectangular wave _l ,_ 1 + tanh(isT)
(period T) —
i or a7
2. Half-wave rectified | /\ V w exp(isT) cosech(}sT)
sine (T = 27/w) —K\ / : 2 + o)
I A |
3. Full-wave rectified  |sin or | | | w coth(isT)
sine (T = 27/w) - s+
Fourier Transforms
X() = [ 50 exp(~72aft) d
) = [ X0 exptat) of
[ wora=[" xpre
Transform theorems
Name Signal Fourier transform
Superposition ax;(f) + bxy(r) aXy(f) + bXa(f)
Time delay x(t = o) X(f) exp(~j2nfto)
Scale change x(ar) [‘_li"‘X(f/ﬂ)
Frequency translation x(1) exp(j2zfof) X(f = fo)
Modulation x(f) cos 2nfor WX(f = fo) + XS + fo)
Differentiation d"x(n) (2zf)"X(f)
ar
Integration [ xteyar (722" X (1) + KON
Convolution J: x(t —t)xy(t') dr’ X(NHXxAf)
= xtwat-r)ar
Multiplcation G0 [ xg-rxan o
=[ xrx-pyar
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Fourier transform pairs

Signal x(1) Transform X(f)
L. 4 m:;ft & Atsine fr
= 0 2
2. /BN EIE%Alh-sim:’j‘t
3. exp(—at)u(r) 1
: a+ j2af
4. exp(~|t/7) 2r
1 + (27f)*
5. exp[—a(t/7)’] v exp[—a(f)’]
]
6. smzj;ﬂ' A sinc2Wr J. w
w0 w7
7. explj(2nft + ¢)] exp(jo)(f — fo)
8. cos(21ft + ¢) 18(f — £.) exp(jg) + ¥8(f + f) exp(—j¢p)
9. 8(t — to) “P("ﬂ#fo)
10. ,,...2.5(' -mTy) ) 'r,...._. ' ( T,)
+1, 0 ]
Jl.m:-{_l' o —-‘5-#
2.0 -{g, 20 RO+ g

Fourier Transforms © by John Wiley and Sons Inc, NY.



