https://civinnov ivil-engineering-notes/

Civinnovate

Discover, Learn, and Innovate in Civil Engineering



https://civinnovate.com/civil-engineering-notes/

w3

- ﬁ.Lhapftr 1.

| Inbroduchion, Agproximakion And_erorc o Compubakion

| oheduchion

= Namerical  methods © an capable o handling large sﬁ(ﬁm 4

o @qml#au ) nan -linsanHes  and csmyhculid Qeomubsics .

- Numencaj Mmethods  are ux*nmdq pbmo&g]u mbllm Qo\wm- oolt.
- Qererali  mliable  golubions o - mahma'th u-oblnmg

L\lkq do we need numeical medhod 7
- 'k no a.nalu'hml Slulion  exict dnd P di pylealt o

B obhu_n o _not chhc

o h* +2n+3=0 ~
B qlﬂdmhc eq ! O thutt=0o
~-bt 4 2-vae

2a

’){':e_x

od { 2n*-3=0 ’j no _analytica) Selubop

4 App roxi maki on

T - The hwvbere: K = 3.14|5...
| | N3 = |.732060. ..

- 475 = 1.33333_.
L Cannot  be exnmaed Bq k‘rjh num be, }Fdlg‘d‘s
} L Thee May he O q'pmxlmall bq cuch numbets  Which

epragent " q(Mm oumbes Y a cnrhu.n dmmzb‘m"ﬂg
% calud GDDrolea.hm




\ Date e N

https://civinnovate.com/civil-engineering-notes/ Page

— e e ._____,,:____:__:____;"'--_\.‘.-/
% K = 31415 SLow
/_l’—

= V3= |.7320 o i
T Uy = 13333 S
H — - o \
- . =

* Brrors  Op  Compubation : -
“_”" ;m error mpmmb #naceara and 'lmpmac\r

___-_—‘_-‘—-—-

(nnt exaat) 9 a sumericdd  calaabion O Lomputn’aan

— —_—

—

i *'fﬂ\'fns & Error
V- Inherent error error in dafn.  before processing
U_P}f ) RgumL.h% error etrar baj reund Ap D S ~9

| 2.
| 5 Trunation _error
L 4 Abselute , Relakive and ?ercenl:aaa orroYS.

Y. Awm , flatve and Peranhage emors

| ii e the du vl g a quanhh ad w & b
approximali Valus Wen I -%) K cald e ‘abcolute erver.

L
- Denoled hla: Eq e Eq = |'1..1'| J—
- iquhw orrar j¢ depioed by, Er= \l‘ll \ il
v 7 —_‘X ‘ ‘
. =4 Pe“m”*n} erroy lIQ E‘P': '00 Er | Bt
SR = Joo # |-\ B
] L. %1 —
e - SRR
o LTS D




https://civinnovate.com/civil-engineering-notes/

—

aﬂmd o;t_ __H\-:e“_n;j;)&rc ”3:5_250 and 31-46235 4o Y ﬁﬂw
i Yauet ad tompitt €., Er, €3 In each cae.
vJ ) L

__ﬂj? A = B65250
_ *' = 265200

. €= Jw-«]
e = BOo _.
- i Er- - l'\"“')(..‘]
I
= 5.118 x 02
€, = 100 &
- 5718 X/,
2 M= 37-46235
| o' = 37-46
L X7
€q = |-}
= D0-00235
Er £ \ 'l-‘k‘)
B
= 6.272 ¥107°
€1> = ‘00 £|-
= 6.272 x 02 V/




e
/Scmu\s

https://civinnovate.com/civil-engineering-notes/ age ~

e s NJ

i [lIn herent  €rrav

Jr_;___r_,____.-—ﬂ_ k an erroy h“u”d = Proﬂmm H’th

T B _ta!\ 'Eijil‘“ o chat wes deer  and ke cnmLml?\
"‘@_madab\e Thie erroy mqlum e programmer + modn

the  tede b CUoect dhe Tecae. Thic 'ls' uaually Comeu&\
errgr (D datn  bepors P"Oﬂw-"bar
2| Rsundt erroy

_____ dog; orror  Occure  bocatue o the mmpuumﬁ
_‘indblhhﬂ, 4 dedl with  arhain pumbers. cach  bumbare heed b
L he  roundsd 4p t Somo  rear  approdmation  which fe g?m
on the  wod w2 wed b rprewent  pumbers g the dovia.

*-_-__—-"""'-k_

8 Trancabon  Errev.

12 Ry b e ooy in mokhod , Which occyre

bocue some Seres  (inghite o tnilg ) % Pruncalid h o e

- Oumber ay’urm). SWeh erress an emenha)lu M%Qn’thm\c orrars
cuc) we Can pmdldz the  extant %*ho error  that wil)

__leccur n e methad.

\ﬁ\ I
\I}L—\ I
. f




https://civinnovate.com/civil-engineering-notes/
classmate

| A e 2RTYVT8,
[ e i C\naftir- 2, \'Ef;-—p—zi:._______'_"___,\a/
Coluon O Now - hheaa Equa""\om . B -

| Now - lincar  €quation SGolveh

L J T 2l
| ?Jrackoﬁn% C!mPHcaI Oten  Method (Now-brackeh)

| Biceckion rekhod }-'-> Newtmn  Raphson

. LFnls.‘t me thod L Cecant |
) Bicechon  Method / Bolzans mehod
‘;wd.'_mt‘
PO D 1K) =0

W) Fl). ) <D

nyb‘f' Ll% | 7Y e i |

]
]
3-1 o "r e d‘x‘l !
y ; R "%L \ . {“> C(-xa) p(’)(z) <H
— : ! S | ‘ e rot hiey ket™ %o and x,

-| Rso  calld  Bolzano vehod
- Most Clm?luf and _ reliable mekod |ox hnd\4, soluton %

non- Unaas eqwl-ms
CLlet X and % be Awo ?o\n‘h behuveon which ot i

Yhen Ap = %y + A2
2

-~ Now, +there exict ko\\owmq hree  endibons |
e ]‘5,('1(0) =0 4hen %o ‘\Q Yhe exact reot ak Q‘wn Equo.hcm

2) 1; s('m.,)-tfxq_) <o then Mure ¢ a revt bz’rmenn Yo and

LY
%) '”5, ljéhc,). () <0 Hun ‘ther e o rapt hetmeen %, and x,

Here , fwo  inikal gquiss  «, and %, mept bracet the rcrut




https://civinnovate.com/civil-engineering-notes/



https://civinnovate.com/civil-engineering-notes/

,,sia‘:___-—__ﬁ"f’
ql d-axe5=0 .
_Eg Gox = Ya (save in tradian )
Q ;q& - 245 2 0 A 83-20-C 8L =D -2D-F:E=(R4D)2
o t Fex) - x3-2%-S- : R E2-2€-F

:_ i!tem!-im ®, | e (RO FOG) % QF?%)

0 2 | 3 =] 16 125 | 5625
i & 2 |25 |- 5425, 225 |1:8906
B 1o 2 1225 1-1 118906 | 2:125 | 0+345T

® 2 225 | -1 03457 | 2.0625| -D-3513
B ® 20625 2125 |-0.3513 03451 |2.0931 |-2:9u (07
B ® 2.0937 2125  |-g.94x 16> 03457  2-1093 | 0-1665
i @ 20837 | 2-1093 |-g.34x103 0-1665 | 2.1015 0.1185

| | | |

&-|-I Gin 2 = Vg

8 | b PO = Sinx= VYo i
! 8 ) _A ¢ E F
i leradon | Ao Hry) X)) X M%)
B ® .3 -2 |0.1922 . |-0-403 25 | 0984
3 %) -3 -26 01922 | -0-19gy |-215 |-0-0180

1y -2 -2.15 01922 | -0-0\180 '-2. ?19" 0:0843

P@ 1%:--2-!215 -27T5  0.0843 | -0:@B0 -2 ms 0-0323
] @ i-z_-qlzg'—z-75 0.032% | 00180 -2 192| 6-965 x 167
. @ ~2.7812 ~275 ' |6.955 X167 - 0.0180 | =2-163H - Tu6l X 1073
. @ '2-7312?-2-74r6 6-955X1673| ~S.6lx 6> -2.173Y 6v38'-|xw'q
- B @ =2-71341-2.76C6 | 6-384x%\0° | ~ &6 1XI167 - 2.7635/ - 2-9&9 X 631
- I -27729  -27695 6-33ux15Y-2.u84x 163 '

L




https://civinnovate.com/civil-engineering-notes/

———

Vg Find ot least ove vook o 2-20-5:0 Wit h qceuraqy g

—

0.0z 7. alng bisechon Method- [¢l

—

T T
find an dppreximale root o e e

2 Q.ﬂ :U_m% _ﬂli_)e; bicechon method |

Sipx = Y that  let betweon

\
x=] and 1=1-5 (iweaturd ;n"‘adiqm)

— %

carry at Cnmpr\a\—fms u?\-o e 1th duge_

_3&;%;;-\;;_\*00\: 4 he ciq,Q y Cos N = Xe" u.s'in% the bisechion

Malbod

—_—

(_:orr_p_c_'{-__b Y decimal P)acu-

—

T Pind a posihve teal roct dy *loge% =12 wing. the bi@och

| Methed.
| @2 ' g‘m-)( = '/')L

(I D A ¢ & ¢

® 1 1.5 -0.1585 0.330¢ | L:25 01489

@ 4 125 -0.1585 b.1yes  [2:125 [.0133

O ! L% | ~0:1605 6.0133 |1.06256 [-0:0676
:1 { 4

@ | 10625 1125 - | -0.0676 6.0122  |1.0937C -0-0269_3:3__

© 1-6937S | 11125  1|-0.62593' |0.6133 110937 [-59% x“i-_é

©® | 110937 | 1.125 -5.9gxip™> | 0,0133 11171 3-')6393'(5%

® 110837 10T -S.9gxi? [31e36x103] 14132 |-1-1504XI0,
‘ e qppﬁkfmqfi root  te Hi32 .
! | ‘ B

Q3| wsx =xe™ S W - F exp @) —
le D | A ¢ E Frcwa___..f—
K eta,d | Fuy). Mo :
! 0 l flz 1 ‘ ~2.171 005 Z.4 m
| | o
j 05 = ®.05322 |-2:£17 - |07S -0:85606
| 0s e 0.05322 |- 085606 |0.625 #;@55%3.,

| _0-1412

lo.s 0628 0.05322 -0‘3566943_56_19_____"‘_#___1




https://civinnovate.com/civil-engineering-notes/ _classmate o

i:(lo) |

K3 K F(x, ) Fe)| %

| 0-5 0 5625 0.0$322 |-0.14129 | 0-53125 j;-o-_ou\c.\. g

i - 1 | -
0-S 0.53125 6.06322 |-D-o4i1s) | 0.51862 | 6-41S ¥ 1B

[oogse2 | 0s3las | eyTSxw3 |-0-0418) | 052342 [-0.01135

0:C1Sk2 | 0-523Y3 | bu7gX W2 | -0:01735 ?0'5135252-5"6857‘53
051562 | 0:Sl9c2E | GUIT X102 L5.330x w3 '0-511572 | 5622 X 107
01512 | 0519525 | 5.622X10° |-C385x10 1 0-S1g M | -2-Yog XI5
0.01512 | 051859 | Te22x0™" |-2.M08x 0% 051805 1-9.027X15
5.€17572 | 0-S\80% 5. e22 0" |-9.021x1074 0-5178)\ 'E-Ms) X160

| p.CI1ytT72 | O-S17€N | 5.622 oY [ -1.631x107% | 0451763} 2-absx(o’q
[ 0:5)7631 | 0-S1781) 2.003x 107" | -)-g31x07" | 0-51775] ;\-‘55'!53)(10'g
0-$1775) | o.517%1 | 1:935 x107% i-l.sglxw’“ ‘}o.sn'lsl ;-mn%xw’r

7 The Q?melma'l'n poot ls ©51718)

18 D : A | A - E E
N s | Fox) ) % [Fe0)
2 3 B r 125 s
e |26 - 5625 225 | 1-806
2 2.25 -1 118306 | |2125 0-34<1
|2 2126 - 03457 | 2:0625 |-0-3513
| 20625 2125 - 03513 03957 | 20931  |-B.3yxI8°
20331 2.125 (-B39xe> |03457 (21093 |0.1445
2-0337 21093 1-4.99x16> (01665 24015 |6.1185
12:0931 21015 -2:94x10"> | 0.11€5 i[g.og'm 0-0%4b8
|| 2-0937 -2\0316 RQuY 1073 0-024B% D-OSGG 0.012206
20937 20956 -8.94x107>  0.01226 |2.00u65 | DA X107
20931 203465 -3.94x 107> | 1-099 X0 > |2.09417 -4 200X 16"
i | | |
| L gﬁpmi‘wa\r okl 20947 g 3 dedmal placs.
. ——t

¥ i




| s,
https://civinnovate.com/civil-engineering-notes/ () vare >~

\t—"_Pu —

_—

D HOM ove cide
g \R

é mowvel Cbm 1'-5 qd]al,h

1)

Une-}oiaiﬂgm‘ L) —

(%, k(%)) and (%, D) 3¢

'é"'f: = UY>-Y (1"7‘))

a-%
o, Y-y, = Fop)- f(x) (w-%)
1, - X,
5 De line cuti the x-axie abt when &= % , y=0,%0,
we  bave '
F06)- Fiw)) = - Fx) :
K -x, Mo - Ky Ny
L e %emw = - FOW) (%on) a
FC, ) - Fx,) o,
A R F(%) (%2~ g
Fn,)- F(%) v
— -
e e




A-R*-2B-%

‘C =

=p3-2D-5
https://civinnovate.com/Civil- engtmeeiﬂg -notes/

E-

B-A(D-8) :

F-

€2 2€- B

__.—________

= T

~— Peoge
—

2 2n-5=0 bef the melhod

Q Fhvd _a ral ot o the eq Y
oy \alse  position . Corret _uptp 3 decimal paces

| 8 DA c r :

] % }’xz [rex)  Trexy) %o Flxo)

(2 |3 |- 16 2.0588 |- 0-3907

J| 20588 | 3 -0:3907 V6 | 2.08212 | -0:1473
L |3 -0-1413 | 16 1 2.0896 | -0-0549
[2.0896 |3 -0-0649 | lé | 20927 |-0-020%6
|20921 |3 -0.02036 | 16 | 2.0932 |-7.¢13x10°°
Jz 0938 | 3 -1613x1072 | 16 | 20992 |- 2.0¢9¢ x\672
| 2-09y2 |3 -3:0898x10 | 16 | 2:0944 | -l-y4sixi072
[ | 1

' The a&pmxfma(i ropt Is 20944

pproximate  revt s 2

. B D A e € &
A, Ay P, ) ! P0x 1) No | O
E 3 1-05919 | 0233 |26 -0-205|
25 |3 F02060 0233 | 275 | B-led x>
25 275 |-0.205] | §:164 X107 | 2625 ~0-0997
2625 295 | ~0:0997 | 3.6y x> [2.6815 | -0.04612
26815  2.75 | -0.04612 [S.064X 103 | 2.11€15 | -0-01305
271875 235 -0.01905 | 3-164 X107 [ 213437 |- 546 X1
273437 | 215 |-5U6xI07 [3169 x 102 | 214218 | 1342 X107}
'9.;3[,37 274218 | -5-96 X163 -292x 10" 5 2.73827 | -2- 667 X162
273821 T oquae | -2.067x073] 142 103 | 2 o225 | ~36T2 X0
2 140225 2142le | ~341200 ] 13gaxio® [ 2:741202 | 4252 X107 %
2 mz'z_é"wz 41202 - 3 mzm“‘l g. aﬁzx\fr" 274671 | 519 x-S
9.790225 1214071 -3, (,72)”09] 5.Q18 X107 | 2-14046 |- 55 1 X\O-q
279096 | 27407) f—l 557 X10™Y| 5.219x10™> | 2-Ho5¢ | °5 320 X167
274058 1.7907) J -5-328X m’slsmgxmi 274064 | -9 5SR X‘OF_:_
apeey 27T [ -9exeT (5.8 X107 | 2:1406T 2'§2°.>”°
- ] 4067 upke 4 decinal plad.



https://civinnovate.com/civil-engineering-notes/ @&
v
— —;——:.'—:::—-_:_‘__.::_5,
| i method ]
ey =102 [Falej method ]
Q t C%'lo -)('K _-kl) \
Ay = N - Fx 2 \
S S P () - FOW) \
pP C E
I b B e ——
Tex % P(2)) %) Xo | PRy
i 4 - -4 ‘\\\
r 5 05979 02313 21210 |- by,
| 2 B - S | _‘\E
PR I ~0utog |'0:2818 | 21 TIRAg
2700 | 3 |-z.suxw? | 02313 2:79063 | -8.69), %
| ol Ena e S 51 _
. B 1% | 6.2313 274064 |-3.434y 7
27463 | 3 -8-692X10° " | ELON

@C_Ind a_t;cil revt o x5-9,3-1=0 Wrmect upha ‘4 deeimal M%

Min, e rquired reot e

h

21406 Y4 csrmaFUPhs q dedmg‘)hi,

]EEU,

(wing  the  yalf method.

o, KN P(x,) BCxy ) 1% o) |

- | A | 2 -3 T 13 | -3-e730 |
1.3 2 -3.1%01 ] 15445 —3-13_?_3_‘;
(1.5495 | 2 -3.22024 |7 eosled | -6bo0l
L6163 |2 -1.668%¢ |7 116109 | -04u15
[ 475104 2 =0.64ue | T 1+7726y | ~0:2202 |

fji 1-m209 | 2 -8.22025 |7 177099 | 004

| 117883 | o " iy | 608

e ;1.13124 |2 -0-02323 |1 172196 w
I o )

;[ Hova, tha requind root  jo 11219 (Gormct aph 3 @’

| ' } 1.
VIR e e

i ) ) Fa,

_____; //
__'_*Th__ ) //




https://civinnovate.com/civil-engineering-notes/

classmate
| - (A — /\—__
% 0pen Mebod
) _">H_Semn_i‘ Me Hhod. - ondition eheck
T wrx) aarnu pqrdaina
0 I /’H—»%u') - Pashr
. . §i111r//|: - Itevation less.
1)
B - /1’3 [\:"‘1 2 A / e TN \
| [ rat Toas % 7
//
% = %y - a) (%) €=D- C(p-8)
E(2a) - (1) c-A
& Find  voot U x> - 3> - | m\n%, tecant method .
B D A ) [ E
L %, | Aa O Ex2) | %
| | 2 | -3 P R
t 2 3 | 1 | -3.31207  1-B495%
_____ 13 1-54955 -3.81807 | -3-22826 27293
154955 2.7883 | -3.22826 | 102.736 -5€13
-2-7833 §|-5373 102736 | ~2-9216 116205
18813 | 1620 -2.9205 | -2-531Y 1%l
T 1-g8i -A594 | 2584 17509
NTY - 7569 | 25846 | -5.6476 1:1168
11509 11169 L -0-6476 | -0-1170 1182
L1163 11826 | -o170 (633X 17823
. | | | |
) The requind  foot & 11823 corroct upts 2 decimal placu.




https://civinnovate.com/civil-engineering- notes/

—_—

h'-'} z " -\-‘-“._
e N

~

— —

522520 ullnq Secant md
Q. Pind the revt \Cnmr
i _'_“'_—_ \
”‘_ = x3-2%-5 ,
''''' | pcz,) -2 anc_l_T T
. — — e \
;l _'EQ:_F_F-E-—?&') Akt }3\
ﬂi | 3 ——_ﬁr__;-[- ] I3 %
“i___  ).05002 (6 -0-3908 EEEL
266882 2.08126 03908 -0-1472 T
[2 bg,zg_Eggqu | -oly12 2.99 x lo—S 20944
o 2 oguez_" 2.09454 2.99 X167 -2.26 Xlo 2-%‘
_ —_ﬂm required rob (e 2.0948S  @rect Wk 4 dodml iy
. Find #e voot o 0g? xe* = tsn wing e tecant Mathod @t
a upl’b Y doct ma) Flau.s.
B L X PO ) £x,) L
(i ) 11718 19.77 0.2578I
2 0-067S1 18-77 )-02]S ©.76 602
16-¢51S| 0.76602 110216 0.64797 0.60733
I;O-TGGOZ 0.60733 0-6Y197 0-1Y82 D'SZE'_E_'«/
10-60132 657315 0.14Q3 6.0167 b<ETL
6-5131% 056732 0-06167 5.29 x 10" 7 D'Sﬂ?,‘,/
- 0567132 | 66626 | 538 xio0 | 2 656 6| 0.56M25
| The requind wot s bSeT2s  Grrect wh 5 decim?}”

/ i



https://civinnovate.com/civil-engineering-notes/

classmate
F

Iq-._./: Poge _
M

Q F\nd Pna posv\we rcoJc oy U tovrect ypts ?>deumql plads

| tmnq cecant medhod .
___; U, A, t(?(\) k('lz') g
I 2 “1b 7192
12 -7\ 4 -3.077 )-8226
IR} 1-@3eS -3:077 -b.u12 12579
| le3se 1-2¢T1 ~0-4)2 40.053 9 1.RGSSG
|- €T 1LRHSCS | +6.0639 “177x0% | I ¢5cse

The mquired fot e 1.8 5568 Gt uph Y dedmal placs.

| Cpen M biod .
] °> Newhm Raphson Methad “\Ong process
o vl
C:i:bw | £) T vk fabuy  away
o 4 veod.
W“’” i yi -
.l | .1.)//' N

| 1,";7/ ;\.,-(1.)
. - :d : \
_ ) 3,:."1 qi’: o
o fequived ropt-
_ -l (ongides @ qrqP\n a n quure
~ | We amame bat % e W approximab rok g 10 =6 Deay

= I "“mql"t‘ at x=x; @ \p

_ !' 'The POM{' 01— \nie rsechion qwe.l -}he. Qnd apprommal-\an
B Tun, Yo slbpz hn&ni: i up,n b%

!' ’mnet-:.ﬁbh = ‘(xl)

=N

whove ];('u.) ‘ot slq‘& o \SG’Q at W= %.




__‘__‘___“‘T‘—-'——————‘_ -

- Qolvin; https:// i;/inr&c))\éate. %vil-engineering-notes/ “*%M
R NS T 51 TN
_ o0 e
Ml Y calbd  the  Newton - Raphsow b“""’"’a-\.
 The oext Qppm)clma’da'h would be . \
. ___.___’!5 - KOn) e,
) - k‘('!;_) \h
\\
10 genera), |
| Y = Y% - §OU) T
b —
- - ECtn) | ,
- *——_—__\a,
& | Find positive  fovy o Y - =18 . Corrmk m
R ‘plom ) u;mq_ N-2 Mehod , eﬁd\
T Ul ﬁ?
—_— th. L['X‘) - lq"‘ 'x_'b x"zw‘:”.
— MO = Yxd oy e
= g A 5 ¢ 5
. 't
o 2' 00 Koy Aa = %, = plx) /k\ (x))
— o 4 - Bl 14¢709
» | 03309 | 25.194¢ 1 855
— 2’39 Y . 2l au ser 1
D | 2235 X167 24.5873 - -8557G

M’M B3 oamdr,ug_b/

:__ ;_\dﬂ ¢l
S ma) plaes. —
-—— \ _//




https://civinnovate.com/civil-engineering-notes/



—

p— ———

https://civinnovate.com/civil- englneerlng notes/

<
g
:
o

/W lnas 01%

s Colves

Uneah 5 E ULGH

A

fall Tterative mx

"Ehm1na+1an mpHodLDimlj ethod

L Tacobi’s Iteraly,

B v -
 Gaupr Jowdan. ——
1_) E;imhg;ha’ri_ap mothod: e
Q)  Gawss elimoabon
_ 9 auM L\Immaﬁah MMd bo csolve he @quqf\-lm;
B quz—-S ] X¥ Y- e1.=~12 ¢ Ba-Y '7,‘]
B 2) —Qﬂ’UHrm
- - . :
A=+ 4y -1 ¢-5
/ 1Y -6 -2
B [3 -1 -1: 4
P\??ibﬁn% R, = R, - 3&';, -
Ry — Rg = I i
~ __/’//_,.
ta/s] = rf y 1.5 -
[ g -3 ~5 I

e ——— o o N
. - { — i

-

| 0 - o 2247 ¢ Y9

e w—
— 4

23 _J j//
///.



https://civinnovate.com/civil-engineering-notes/ classmate
T rm—\)
\ Date _ i

| ~—r Pocge e I\_ /
'\\::f"'_"__—————_-/

A+Yy-7 = -5

0. % "'39-. 572 =-7

O X+0.y 423672 = 44.23

3% backwarl  cubshhbion , we k.
Z = 2.08Y

y--L.1Y

- 'K.':‘ i‘dqg M

—

Q- Solve

10% - Ty +32 45y =¢

-éx te9 -2 -9u=>5

3 +ytlYz +llu=2
59{_38 -22+4y =7 b%_ Jauns elimination ™Mehhad.

#  Gauwe €l mination tDiH? pl'vd?hﬂt

| 1) Parfa) Pivoting

Q. Solve +he to\lamin% S%ﬂ‘ll‘h ﬂ,’ Qq‘uqham K UJ'\ng- ?qﬂ-n\ P'tvu\'mé_

| behnfqnu.
’)_'X‘ + 2%, T 13:6

:_____ Ou, + 2% +3x3=10

L X, ® X2+t Ay =0

o Origanal gg;’mn $ _

[ ] ) 2 I 16 [9nmthangt

_ oty 2 3ty P ]
¥ = 1 3P

.6

_:': 1'q 2 31‘{‘_’
)
(

L - t &




https://civinnovate.com/oiv—il-engineériﬁ_g'-ﬁo_t_eél

T ———— .
==

//,Ez,ffil—zﬁ'—&f”
R}'ﬂ Rg,' R‘/q

T ReaR P
o R 'y

e ———

e —-——-—'—"'l_“' “—\\“\
N e 0 .[. -/2 . Q;__ -
o Wk ——
L T e -
— R = _;'_ q 2_d__ % _.:_q L _—___-_-_-.-‘ME
o % Y-l -
— O __l -!/_? _'Lf i - .
B . R+ 73 R _—___EH_'
s [y 2 3 4 ") _L
e ey - \ 1
Uiy, + 2%, + 3%, = 4
Bi% “3/:12. + Az - -]
q
0-%y + 0.%, -~ 1/115: |9;
13 = -1\D |
| e
I:'. 'XI' = 5
i
@Il 2% + %2+ ¥y - 2% = 1D
!I,i qwﬁig + Ty =2 |
ll 2% 3 2%0 4 2% =7 —
,}‘. 11 i 311. + Q"l?.. _xﬁ‘_: ‘_5 T

— e



https://civinnovate.com/civil-engineering-notest——

RSt IRE

= i Cem [eb‘, P'Ivb‘l’l'n&-
| i *I'_"_‘E_, " e 4 [ + 3
- . 9 2 M e —

7 35 e —

—7 -
o QGQM TOrdaO /—

i e S ohem. —
 Th o Caun dovdan eehhod o Solve he eq -
- . b B A ————
— || 2w -3y +42=13 _
T Sy + Y4yt 52210 -

s q 7\ —
. = |1 I ! 3
(A:B8] % S




- - upper WATIE - 3T TR ey
”—g:l:-— Ppe " b au%‘q

https://dvidmvﬁfé.c’grjnﬂ:ri‘\ﬁll-‘enginé rin@-no%%’/* ol
s Diaaﬁmi o ML

i

e ——

- Py
o G¥e by Gaus Jadasr
T -y 32 45y b

-bx 4gy-2-H4 3

o 2x 4 g+ 4z +1lu=2

6% = Jgy ~22 44y =7,

(8] = [ -7 2 5 6 |
N ot 8 -4 -y ¢35 1
| 3 | q ] 12

L 5 =9 ~3 £ e o
Rop— Rz*'%;Rl , Ra> R -2 R Ry Ru'-?-k'

| - r Jo '7el J 3 "5_- : 6 ¢
| o U B A LB |
o T T 9% k]
:I 0 _IVZ -7/2_ 3/'2 ' L] J///
3] _ /
:I by = R3_TS"T6§P‘1 I |
[‘ R‘l > Ry 4+ J}_LX % Ry R
." = [ (0 ol i 9 5 ‘. 6 _:/ |
1 0 IS/S q/s - ‘ qg/s /
0 0 3/ ¢ . -3 |
’]1 L, © o a2 o
| 48, Ma: T | - —

B Ry 8 e, -




\'

https://civinnovate.com/civil-engineering-notes/

=T % 8 % B

o 19¢ Y/¢ ~ e Y3/
Lo 0 B Ty T2
— . 0 t3say3: 9234,

)
o Ry—> Ry - 333731% Ry R
= 1 1D =Y 3 o + )
0 W Y 0 . Y
- o 0 e o 85
T Lo e e ey eny,,
S p=3a% =
. R-R 3%_131’33 , Ra 9R,~38x ﬂ-_Ra
A = ] 1 -1 c} o : 22
B 0 (3/5 0 0 4 7"‘_/5
0 o Bg 0 e,
L o 985, :en .,
-t El - RL* 5(:7 R,
= [mm o 0 Q.4 O
L 6 s 0 0 ¢ 16/

) 0 o Wee . a . -EVP
— E_R e 0 gy T3y
_ A r'—_)h_ I_“_) ) Ry —-9_545K,_ ) P\_:.,_;-Bl
— =11 o o o &, 7
— {06 1 o o'yl *\
B o 0 1 —_—

e
| e b o f vl J -
—— = 11 0 o0 ¢ :56
S o | 0 0 y
 Sa— YT
— LE 8 e -
0 - ——
S .- ‘7(_ = E usl o
e—— o
_ =TT
==L BT N



E
L. . . . d”Ss;,- |
https://civinnovate.com/civil-engineering-notes/ :/‘T;h e

,-l.mf"b - - L

B

b iz atier

i LV fac

| Yppws s
mizatin  Ouwhod fo_golve he . D

9 bpply ke

?n_c i 23}\:_7_1_;‘1

A +34+42=5
2 ANy
A-ra 2 17 xe]X
2 3 y
. 3_ "-’ ) 'z,

1

o 32 77 [ 0 o T TJu, v, 0, T
e 3 lsy lea D 6 Uy U

oLl oy ) LG k] Lo o g

P T product O Land U doeswot produgy

- un‘\q,uj Wlubon . S, In 0vder ?-\'odum_ Uhiqun

P | SehH-on 'k&th\-s L We T A une dia geval e lomedl

- Lor U b be uniby. "

— _ = The doom poten  woith L having anit dlggeml
. ¢ U

e e Wl

— . ‘ e wikh U having unt dig%gw,dj,/

=B j Bomont le called Crout L0 d.ocm:po;i)rim.;/

_.: ";.'. h e

" 1 1 —P; di n—: uhlq}-m Sluhon . So, we ascume U$W'

: Gt Qi -l :

o M2 3 1= U2 U

o ii L 3 y ] J U&Z Uzg

| (o) Uy, "

_ ! -_Nuw, @quﬂ’jﬂ with TAT we . /
- | a 2 17=17T Uy, Uy, U3 . /
- i 2 3 | Ly Uy, L'uUu*U-n

— _—~_~__-_._,_;_ - 3 (4 } o/ L5‘U“ Lg‘Un,‘_ nguu

~ et

-
—




https://civinnovate.com/civil-engineering-notes/ classmate

—

Dete ___

\ ~— Page i \ o

E‘cp_dHna _ the  abices,
B 011.__:__3“ .

I —— ———

Y12 =2

_U|3 -:7 ) ..&‘"”’

D LWy =2

L ly =Y

L ® Uyls =3

b -'. L3| "_'_l,

e ———

Lgl Uz t Uy = 3

3__%_);2 + U, =23

Uz, = 5/3

L21U13 ""U23'—'l

n/"’/s)('l + Uz =|
1 (_113 .:._--“/3 )

Lay Uiz + L3z Y, =84

@, ixz+4 Lsa x %% =04 i
L3_2 . +6/5
T le UB + 023 "3&+ 033 = |
ar, .L).’") + %X ‘/S- + 033:'
_H_;Uis = ..3/5_
| Thus,
| A=+ o6 o 77[3 2 17
{2/3 a4 0 , 0 5/3 "'V3
Ly e v JL o 6 -85
wrting ,

(LILY) =(B]) the given P\fll'm beto mes,




https://civinnovate.com/civil-engineering-notes/

1o o ] [v Ty ) S
2/_’) | 0 \ Yz = 5 x
L l ‘/5 i _J L ¥ _ ape \
B _gc\vtnj. o _93%@ | 0P have x
_ Sl \
- - (B
| Ys 1+ Y2 =5 T
.'.___ ‘j‘l = 7é \
~ o 3.'1.5/5.97+93:'7 e ™
- = ; ‘j) s ‘/_f- \\
ﬁ“--_\"—.
N_G\O_/ o - B ™
0TI = 1y] R
_ er, i 3 2 7 1 V% i ry " Siinn
0 5/3 T“/B T\ y - 9, ._ —_
R ZA R Y i
% L 77 x| ry
0 S—/j -“/3 H - 7/3
Lo o "3/5_; | 7 . e
1 .
illil ’ M 3 :_yg -
¥y ~B2=" .
. s 2 y= I -
. 1 3w +2y +72 =Y -
_ 2D %= Vg Pryy _//
| W 0
N
- , k-
| —
_ g //
. i —



https://civinnovate.com/civil-engineering-notes/

# \nwzr;e NQM): u-Mnﬂ, Cf.m.sb 'J‘crdqn Ellmmthm

I AT TAL
:___:é}_. PFnd te  ‘nwerce @ He ™abx.
S A=[2 " v 7
i 2 3 2
T L-T P
3 2|2

% samn ovdey |

um have,

Writing- the given mabix ods by stds with Ha uit mabsix

- 9 -2

* 1 0 0 "]

, ' b1 O

4
Z 3 2
- \ \

s jorvel 1

29_ -9 'Rz ""‘ij_

Rg =

RB +15 RI

o | 0

Ay

| Lo o

|
v Y e 2

Ren

He inverce mabix ie -

[ Y20

Ve

i

Y5

s

7

0

vy J A




zw ) ‘z\?
https://civinnovate.com/civil-engineering-notes/ %\me
— - g ”‘___‘—————\

Vecknr Using  Powes Mathgy

e Eige Valu d Bg0— ) =

- . /grmpmdln m

oigqen valus od O QM
a | Detrmine the IR T ” me}had (& sk |

T @\owmg M’W ‘°‘j Yot s
— \H.
- ﬁ\
—-__‘_-_““\-_
T‘t&}m Vecker e
———ofuen Value
----- 1 q— ‘é——{ FM_= 10
o B % Vala
y 2 7 o 9 Wit conmn.
—— | Lz € 5]Le e ‘-
——— . q B [/q b=
o 4
s t i \/2‘ |
e AXzZ ) 4y 2 1T = [575 ] S
q 2 7-)[ » 6-5 -
'_“_ L2 ¢ 5 L ¥ | 5 X
_ - 9 ]6.6338" B
. i = 0.722 B
B | L o

|
o AX =1 4 37 [o.628 |

L. | y 2 7 0.722 | 10-99¢ L//

n
—
o>
S\
)
oS

2 6 5| L _ g
iy | I L L 10608 4~
I = 10.99¢ [ O-
. o  AR=[1 Y 3|Toc93y]  [7.4g15
g 2 1 1 : N.12¢
— (2 & € J]0.9647 _ 12.01 |




https://civinnovate.com/civil-engineering-notes/

clacemate

; N \)

o, AF = [0y 37 [TV = [1328 ]
N Y 2 1] ,z‘/ﬂ-bl 1-3y6
[ 2 ¢« 5 T L S [gos )
- 11.205 | 0: 4202
0.961)
______ = :
o AXD =1 4 3 [06208 | - 746527
y o 7 0.96\) n-4o0%
T TN e L 12.00¢%
= 12.002 [ 0:6216 ﬁ
0.9437
M l "
o B - [1 4 3 [[ee26 ]  [1-%o0y ] B
| y 2 7 | {09497 | = |U-385
IR REIN R
_ - 9yl [19209 80 |
N394y _
I — J
o Ax = [y y 37][0.6214 7] [ 7-435) 1
y 2 6.963y S \1-392
_ 2 ¢ si| 1 [ 11.9¢3
~ = 1,963 ]0.6215
0:9522
L+ ]
o A =[t 4 2 (JTogaus) = [ 19305
G 2 7 6.9622 -39
| 2 6 5 | 1 ] [1.966 |
| ] | = N.9%6 [.0.6214 7
0.9%2¢
1




/ Y ‘\\‘u::“’.i-r_

) Date
https://civinnovate.com/civil- englneerlng notes/ _\:\k s,
| - 7. ™
Fo.éf”' & [ 9321 .,
e [ 1) 39
0.9526 |
.———-—-l——"“" L 11.4S8
-
e = 11.958

Phe _M-‘iirr_d__ei_%;ualu D= “'953’1_ asnd
et vaghpe te [ -BW21S

—— 0.9%25

e L 4 -

s Thrative  Mebhods ( Tawhi Metod )

& Golve by Tatobi ’s method , the eq"’ g’ |
Sr-y+2=10 4 2x¥ 4y =12 5 ‘x.+q+52=-1,@g+¢u{
- with (2: 3,0) S-’L'Fpoz (6.0 0) {fmr{—y.w
- Solutiom,
A= | ('04’“-2] — |O+H,z
5 - 5 .
X Y = 12-2u -
.y 4 -
— £ = {-_I_...'x_a—) -
— ' ) -
o i -
o j! [erati ony L g 7 h
'“‘ f ? zfe 3 0 o
_ 2 264 -7 e .
- 3 2.6 s o e
o | = 148 -1- 06% o
o [ 2.5494¢ 1g - |
| - 048¢ -
I e
o i ¢ 2-55%°7 Y1233 - ). ogpy r
} —-—-—-_____——____J_,/
| 4



https://civinnovate.com/civil-engineering-notes/ ~ ~_ —";" _
I,_,) I'r,:- N\ /"
. S
7. 2.%5558 i 1722) -1:0558

" The valus o b and T Iterghan is pamcheally Some,

.‘ ;;i_lbo cap thp. -
_ Yang , x> 2.2755¢ , y= 17224 , 2=-1-065¢ %

A"

f = 1+ _ - ‘ e
\L} Colve. by Jacobi 's ltraltive mothod. eqZe.
_20'1 +Y 22 =17

2% 4 20y ~ 7 -~

2x -3y 4202 = 25

(]uuu Seldgql lration mwmethod.
T+ [c an ‘mproved Verclon a Jacobi \tiralion Method

:jm mac\':_ﬁgala'm fpl]awioif; mehad.

- ..

Qw& Gawn - ceidal 'lbra"iaw method Yo Qalga_ -eq’-’-d)‘:‘_ |
20 % ‘{':’-22:*\1

LY, +_Q*Oli -7 =~ ¥4

2% ~ gjj‘f 202 = Q5

21 %l1%2,
- B f\7-(y+22
. r 20
Y= -18-3x+2
20
20

C by aniume  anmta) gunt,
— zﬂ:gq—ngo y 2020




R - |
086 -1:027 -6\ T

YT T -0-%993 09997 :
3 09399 #«.L~ \-0000! >
Y. ___“Tooscel -0@2 1- 0000 -
5 _fﬂmég —o_-qc__agg___ 1» 00002 x_
o : “7- 00001

P iy
_S?“;_”ﬂ"uj f;k_ 5“,’___“"‘6' (h  are Same %,

 x:=009999
j-’i‘m _ )

L = 1600062
CHAPTER-Y

\nhtpoluHan

Qu‘ppb;e we ar. qlven e Eol\om\n& valugy & Y=

Lkor a &&t LY values %

A
& m\o((,['ll“'l;‘ "\Xb R—

—-ﬁ * ‘6]9"\3“ ‘ Yn b e
- | Men, e proaw o slnqu. the valu oy o
o S any valie, 0y X= Xs behveon 'xo and X w
- Linh r?ula’dcm e
" T
i + | Newtwp's ‘\whr?o\qhm ( orward | backwepd) —
—
‘)i Newten ﬂw-g% forward mhg?o\ahan. .~y

) | | -
) ; POl T B Y R ™ —
] I 100 I T L .




— S A bl JE T S PS8

classmate

https://civinnovate.com/civil-engineering-notes/

.? . Hu s ’mbu)atd'_c;l_‘__oqua) Intirvale 1-e
e, 5 = -:'h, a Gnkant with fabulatio

N oy -y = Ky-%am ~c-- = n-Ufiy ,\ d
ot oqual harvaly , G’ dipgerena table  for n-point s exprue
)
- F 1.
T By Lo X
| % TN
Xoth \/b‘@‘-‘lﬁ'ko N\ Alg® Btz - Ky

" 2642b ko )bt {

e b S8 BBy /
Lrih &y 2 Bptiel P O

L he U.h'ij(l:m dlmmncq_ in  He valte Oy X

Raye bhﬁ"- \l‘;b) By = b2~k s A2 |3-

57 = bim -] " Hrsh forwad dipgerenc”

| Nm’ﬂav\%,

N, = Ak ~Bye = kz;b;(k_l_:ktg : .

stk

By = Ly~ Zpw TRi] 7Seend djgiward Dijgrend

-

OO = APy + POH) st PQD (P gt ---.
| 2| 3)

e (P-1)(P-2) .-~ (P-(n-1))8 o

)

@ Eimets He value WCHW\ a w= 0\t yrom H\Q’Egllmp‘h%

fabulab d {* -

X on |02 |03 |0y -

e

. o8]
56 Jwoos | 100 | 1ooys | |




https://civinnovate.com/civil-engineering-notes/ __ =

D‘IQ-D.) o] b'é

& A ~-Ao = : i - | ll
Qe o) \
b

(‘rx) /_______t,
| w K Jfo T N

e | s 00g 0-61C 0.6 ) B
o2  1-020 6028 00l _
__..O.—B ﬂ—_l—(}‘“ .~ ° 0. 036 o \\
[ . .6t - .
| ‘?__‘L____J(____ R \

= T
- 00§ +06x0 blB-}- 0.6 (0.6-1) x0. 0\{-0’5(050{&5

S | a1 3

0.0

—

2. Newtm'’s  Backward lntrpu\aﬁc/n

1 h\_ Mo dbl § oo Ibnq_ and i the. I'quﬂ““d PN”

& doted b e ond o M abl , Wwe can tue. Newtor-

u(,requ:tj_ Backenard d\\@mw rmula. Rowe | dhe weuh
ﬁr@n& po\n‘\' s %p ‘mhad oy Xe ' 4’_,,_,./

Jez Un + PAVYn 4 Pep41) Dy, 4 rcm)wﬂ?ﬁn/

; 2!
| b Py Oa (o)) vj@_,/
——————
\ /
\ /
1 \—//




https://civinnovate.com/civil-engineering-notes/ clacemate

f.,-—-q\l

Date

\e—" Page _________ \_
L = -
g e

O Me kbl gives Hu disknc n ahla_op te Viibe boten
qor the gen  hotghts n ot abeve to earkis suryac

"‘{ A | 16 | 2 | 260 | 360 \gm 460 Find valuws o
Y ] rees] moa] ey el e [ iggs | 2127 4 whon X =Y/t

P Gien %= s, and ¥,z Ugy
P2 X-Xp = UQo-Um = 0.20

| b 4o

B S IS SR - TR WY "
6o 10.63

IS0 12403 24

. 1% oY 1.0 =0.39
_ 150 Wyl M3 -b2y O

360 12.42 -4l - 8.k 0.0¢ ~6.01 )

356 990 1.yQ 043 6.03 -0.0¢ 0.02

Yoo 2127 K| 0.1 0.0 ~0.0)  0.0Y 0.02

— e —r

= 2027 4 520%13) + 0.20(0:204) ¥ (-6.1))
2]

T o.z-b_(&.m $1)0.2042) x(0.02) 4 6200020 31)a.20 +2)B-243) =08
. i q
4 0.20 (0.20 1)) (0,20 +2)(0.2043) (6.2044) X (6.04)
S!
T 0.0600:20+1)(6:20 42) (8-20+3) 10-2044)p.20 +C) % 0.02
G -

o s 2143 %u)r- #




https://civinnovate.com/civil-engineering-notes/ dg,sgu

;',m
\v=rs Mty
_ _ e p— ~_—"—'——:-_.,:_:_—_:;; ) *
| Centa) Dirpere N Intir Luluk \
I B E—
T Shrling 1s formilat ]
’__—K
+ P(P D[ B, 45
#90+£A4A-‘)+,L,_#~ f—ﬂl\zﬂg
- — 7z 2
- % —
T ke P e AYm |
1 e k .:
F

-
-+

. o

" T @_ﬁf(o 25 40 0 25)@_.1

2) %essel’s formula’

; —‘g')f(P-ﬂ i
) 6 y-1 + 1\[0\ ""(F

v oppa) Plp-1) (p-2) By t AN Ao

-. q1 2
_-'L_Fm' ¢ lthn%__h_a.@un yq and %4 , we Bwlw//-
% (a\wlation uph AY only  needed _//,,,/

!

| a.ifind  th wickimal _value at 0. €44 grom "N)"‘Eﬂ&jf/ |
B | e
~ |alosz oz [o.e4 Jo4sS loce |[eoe1 —
| Y

1.85g928 | 271610 V.@a¢uni | }.9155ul [ 1-934792 ltaS/%j//

Sl %ol?, I
! | e
T o




https://civinnovate.com/civil-engineering-notes/

Ty e Tey Ter T
062 IRS‘ZEZS 0. 01?2‘32 193 X ln;"' 0 y-2 | 002 %107 4.2
1063 1877616 0. o\?m 189 xto4| 0-02 x1o63d | (.34 X b7y
. 0.64 1-88cux) 0 b1g06 | oI x w0 Y| 736 x 107
065 | I-qighy) 0.01925] | 3.27010 "
0L 1.oydg2 00198k |
1667 {1.95937 b
X = 0.644
Yoo Xm = 0-64  (felect jub lew han <)
~_h-0.01
P = A-Xy
h
= 0y
Since P lies bet” )?_, and e tuin% Becsel’s B@mula;\

Y= Yo ¥ PAY, + PP-D [ Ali+ A2 ) + (PN )PP A%y,
re M . 2'

-z J 7 3

+ P(P+1) €PCP-1) (P-2) By, +AY

X >

= [-8964kl + 0.Ux(b6.01306) + 0.4(0.4-]) /1-_!5):15’”-;\«91):1&"‘

2] ~ A &

.;(—(oq_'/z ) 6.4 (6:4-1) (6.02 x10-4)

3)

4 o.4 (oys\) s.u (o Uu-1) (0N~ 1)[0 02X\ Li4.|3t4:u:ua

9) T 2

)

- J-do0u0g 2811




’

https://civmnovate com/civil-engineering-notes/ tace,,
2 Ao “n.w () vae #:f

~—" Pa, -.,.__\\-\-.___:

| 'lT sl

hhis | "o

nce (u-be *- uﬂl}

D|U|d@d

_ls+ W0 2" Db\

i _?(D _.'_ - B > %W.%‘o\ F ['xoalhxi Fh-u'l

I F A e 7 ]
A "}f”yﬁfm‘ ‘x-x. \ 5™
'x:‘ - ___,___'_1__._7 3 'Fj_ > F [
e F 7 2(‘1&11"‘3:\ = B‘K,,‘x&] Flh
A3 B //13’?;:\ ¥, [x
_d:_ - T'Ij d___ES ("-39%-\) T'-&Lq_g““——‘ ___K\'xﬂ
 — ACERnE) e
F—
| - 5D
R0 = FDEY + FDe2 ) (o) ¢ F o, %1, 0 U6 ) (x-%)
N 0 + . o.-.+ F ["xo"lt y A 4= ’,\nj ('Ka Xp) (- 1!) --..f'(,",(n
Q@ Given Jhe Values |
I 2 8 s T t 13 \)
| £ 10 392 14S2 2366 5202
Evalua®  F [97 wing Divided D'\“,Eerrme hable
| wv
Y ¥t DD 2" pp grdpp 1
5 150 N 332 10 -D) 265:12) - oy ——
I 392 / el / 1n-S 5 32-2 )
| _ S
i v \) 285 . aEukee l’2‘/ _
B T1a 23 2457 = 137 Suz=22 o)
. = 62 709 ) rua-l-‘IEJ =q2 //
{

A=9

[ '[3.15,‘
FFOX) = 150 + 121 (9-3) 4 24(9-5)(a-1) + W

O //
s FY) = BlO -
B



https://civinnovate.com/civil-engineering-notes/ classmate
o — N
\J Date ____ / ~d }

4

) P [1..,,1' ».’(2:73] \

> £ [ oy X ) X2 ,'23,3,":‘

%

5] ) F['xnxly'xz 3‘!“] /

Intx Hen
Laara)r:%a r?ga m

FGO = R+ A0 JOF04 000 APPiEO4--- -

Ta) 2 VIR

Lo = (-2 (x~x2) Cx "v'x;) (¢ -%y)

(2 -21) C‘Ko"'lz) { %o~%3) (o~ 24) _

L, = (%-%0) (X-2A2) (%-%3) [A=X4)

(%~ Ao) (A, ~%X2) (X X3 ) (-2

Civen o valuss:
- ” E 1

g €0 892 IYsa . 23266 5202

Catimal FC) {nin& Laﬂran%,n lhhr?bh"rim.

4

Lot (9-3)(9-1D¢ q4-)9-17

(5-1) (5-1) (S-13) (S-11D

—

- |
=

— 9




https://civinnovate.com/civil-engineering-notes/

Li() = Cx-%o) (L-%) (% -7(;) (7_(-_-)(:,) =

('3(\*1(0’) (’)‘t e 7—2.] ('Xr—’xs) cxl‘lq)

. (3-5) (3-1) (39-132(9-11) T~
19 (-1 (=13 (1-1T) T T~

— —
B T e
- - x‘

T b0 = 3-90(8-1) (3.1 -1
=) =T () ey T

— —
R

¢ L) = (9-9) (9-7) (3-11) (9-17) P
) B-5)(B-1) (B-11 (3-17) .
. = -] T
_ 1 !
. |
- Lo () = (3-5) (3-1 (3-11) (3-13) I
e (N-9) (17-1) C1-11) (11-12) ;
i e 4 = 1 ' R
o I Us : |
1 — |
o L P = B () > RO LG 4 B Jala) 4 fOBT
S ! ¥ ‘:‘4('“ Ly () 1

— = -1l x50+ 8 X 392 4 @ . 1\ x 2366
| ~3 = 5 % (ut2 + é%,/

—— l ‘/,/
i ' + | %s202 e
TES i

T 5 "’,/
1 = 90

: | X -

. | -

~f_ e




https://civinnovate.com/civil-engineering-notes/ classmete
ol
Demerily
- It_another  \nfirpolabim valus were irwerhid . Wun the

inbr?o‘ah‘mn -etiident wer. Rauind b b recalwlatrd.

- # least Square method %4 _jiting.  lineasr and nen-linear Cirve
o data and yphnuous l:.m(\'itm.

W — —

b= h S A4y — Siﬁ&[

n Far* ~ (En)*

q='2£j|' -bEI.‘

-

n, | D

-_._;_’QQ-TM prowt 4 o.unb\ishing.a rlabimship betweon 4wo

:8 Fit a S‘\‘a-- Lne 4o he EO“GUJiﬂ% Sex O'li. daln

x|t |9]2]4als
9 {3 |4 ’ ‘5"74 8
. So\® |
APy 1P A0 Y;
o ' ) ( 3
) 2 4 4 3
| 3 5 9 15
I Y £ 1A 24
I 5 3 26 40
- 5 26 55 90 -



I
— e

ez - b
——— -—————————— e ——
1 = 26 _ 120 x)S
===
= 60
a ~ 2 The linear eq? e
i Y= lg 412X
- |
- & | Fiding  Hamadional eq*
—— 1Y)
- 5 Me  ton- linear 002 bet? the variables i ban&achﬂl_gi
e |24 may be Powes. unchion oxproed a3 Y= qxb ov any
— QH\[\- huan-ﬁheoﬁ. R
o { T -
- &Pt M given data u.lin& power Method eq>. I
o ! ___'_”/‘
o i LS -‘- ‘ 2 3 q S _//’
o g Jos 2 |9S|R \2.3 I
_,_ —
- (%2, [
a ,! e powes  Modal ec}”- (3 T
i Yy~ a> I
__.—--—'—"'-‘_F.’//
-




https://civinnovate.com/civil-engineering-notes/

/ \ Date ___ / "
\ T'“—'/ PO i
\\{.._--.-________________,

_Mking natural log (1n) m b cides.

:G')(“"

e tn y & Anilax®)

J
=lna 4 hx°

| a, Ln £ = boa+ blrx
Y = A +bX
whe re. Y'=L’L%-
- A=lnea
X = lnw
Yhic i¢ now 'n lnear Lovm

Nawo, Ex?rm‘\ng; Lt 'Iub\Z kv diwmrﬂ? SumMma bion.

4i o x) " dny; ()

& xX= XY
| H.E 0 ~0:693] 0 o)
2. . 0. 693) 0+693] 0-4e03  O:4R03
o 2 4.g J+ 0386 1:T0UD 1.2063  )-6522
4 2 |- 3862 2.07a4  1.425 2.8227
i 5 (2.  1-6osY 2-9257 2:5901 Y4-064%
- 4.7873 6-109| 6.1988 3-08
L\ = a-+ bx
o b= pSXy- sx¥

nsSx* - (£x¥

5x93.08 - 4068Y4.1813 xb.109|

5x 6.1988 — ( &.7873)"

V)

2:60029




'\\ I'n"‘
https://civinnovate.com/civil-engineering-notes/ ' N
A = SY', - b .E_Z_'-__--— N I\\
— n I
. 6169 - 2.00029 x 41873 I
e §
S S
= - O 69331 - e
A - ln & s
a = OXr ( A) R
04992 SES——
L We obain powet poncken eq? @
2. 00029 T o
3, 0:40998 2 I B et
2 0. U99ee % 0-¢
- -
=8 & R mzsm 2

':Tiobl"““ ..q...m)qu.M e W -‘3-' q b ko phe (p“tfw\'jg_

| doln oy me hod ot least  Square . o
™ xlo6los |16 (V8 l o6 |2 ¢
— y {one o.45| 215 | 405|035 {1801
T ae ol ' P —'""’i
_T ___T\‘\L_%Nen Cuwe. is c&:a_ o™ L
| Tabna natura) Loa (W) m bo!&. Pddn, e
lny = ba +" ob* .
Lh__,__um Ln# \na + bxbe; =
I __Which % “)o‘ e govm . |
L-_ R = A+ Bx I
* when, | | e
| o Y ) e
r T S—
T B=bine —




https://civinnovate.com/civil-engineering-notes/ /) pate

classmate

x lw g LY) b o Y
0.0 ~2.3025 0.0 o
05 - 02985 025 - 0,392
o 0.7¢5Y W 07654
B 9.2137 b 22872 3.2205
9.0 2.697S . 4.0 1395
T a2« 51071 625 (29927
15 211277 13.15 29. 074y
g - N3y -SagYy
BB n S Xt ~ (zx)z ;
= éX 24.074Y4 - 1-5 x 8-1127
~ ex13.15 - (1:9)?
= 2.93623 )
b= B
| Ine
| ~ 2.99623 v

pl: SY; = B S A

b n

"

2.17277 - 2:99623x 1-0U

6 5
[l = -2.28317 g
X :1 A = la a
] © a = 0-\0196
| Tw requived curve le;
(! &: d@,bx '
- 2.99623°X

y = 0.10ljé e
N




/ o
https://civinnovate.com/civil-engineering-notes/ (‘*i'is";‘-te.

dah inh a f_ufva. r

Q. bt the iohowiny Set 4 JOT — —

| 4@ T
. i e
> 12 3“4} 42)}8 3 , B
_L( - oy 0-665, 0 j_‘_ _0___—ng 2 ——
I — e
Qo - .
1= 0%
N b N—
@, Ay = ax-by
: - a-[Y\b
S o y= a-(3)
- focm,
o, Y= axBX Us a4 bx.
l_w to here ,
A =t
. B-~b
-_ﬂ_*_ f X = g/,(
B
- % Y X | i XY
el | ! 0-$ 0-$ 025 6.2
| 0. ; i
o | 2 667 . 0.3335 0.1112 0.2224
- 4 0.7¢ 6.25 0.602¢ v.lgL/
L LY 02 0.0S 2-Sx10-3 0.0)
| 3 0-8 ; )
—— e - 2—’;35 0:1666 6:627%7 0'1\3%11"@
-~ J I+ 30041 0-4s2q 20536 027
o | o
- 4 R = DZEETZXZH L
. I nEx'~ (Fx)? -
. | = 5 x 0:2086 - [|-300) x¥2-9¢ _

= Q300>
e _///

v

|

[ Sxo0.4¢29
f 03585
|




https://civinnovate.com/civil-engineering-notes/ clessmate

b =-£ - - 0:3S85
I Q= Sy - B 2K
D n
= 2:95 _ p.368S x 1300
< - S
T 0:Y967

Hene ,  Hue w.czuired Curve ‘lg .

g = ax
v

b+.

= 0:4Y967x

-0-3585 4 %

._@- Temperature, o\ medal siﬁ? was measured

at Vanay Hme.

oferval  with \r;\\owinq, data.
| v v

bve CH) min | ) 2

2

| 4

loo | 12u.

Temp” (1 | 70 | 83

i the wlahon T and T s

]

Pind  Pu umpratie ) b t=6.

n %ﬂ\'m ]-': bﬂ

So) £
/




,i-:) DG*'-«H?" i
https://civinnovate.com/civil-engineering-notes/ L:’f%\i ]
tu) = X K B T
e T @) () {2 ‘X}\
: = {2240 9.9
) 33 Blisly 27182 13645
e 2o Seusie T
_ 4 q — _"I‘_')._qi ____ Q.'H%l_ '7-'?:386*_ 337")5@&-
otz —— 16.237 VTS
I . 78 5
b= h3xy - sy I,
e e -
= 4 x775-4729 - 7-1679 X377 -
| Yx16:237 ~ (7-7619)* -
> 37-6361
Q& e - b 2ZX
h )
= 311 - 37.6361 x 1-1419
| ? | n
{ = 2A-1616
I The  aiven  nlaHon Vo -
;: J _ “t‘ ! - —
?: =he ey e
| T = 37.636) M 4121061,
# _________,./
At - b, s —
I Y P TN T — —
| T s g e
—— B rfB o o P




https://civinnovate.com/civil-engineering-notes/ classmate

Q|
| x () |2]3]4 |
r g Je ] 1s] 2T

9 Sl2,

Second ~ ovdor Pownomiql 'S given 68
y ¢

Y= a -+ bx +ex? —fR)
Whil 421\6'\\0% 2 for di\jwmt data ,

5% = na +b3Ix + ¢ Sa* —@®)
Now, pul il N eg'-'-m b,g—x.

Sxay.= asx + bsz*+ c sx —D

n, muthplgng 092 by x,
hyin,_nahigigiog 0”@ by

sSx?y ~ aZ%* + b2+ csat —@
Y

- d

Expressing  in Aabulax h&rm. o diwmrﬂ- Summahon

e g o owm® a3 ot g iy

| - Bave Db e ¢

| 2 1) y g le 22 i

T e 1809 2T G B 54 (62
| T q 27 6 64 2% 108 Y32
| 1o &2 30 0o 359 130 644

1 Now, exf' ®,0,® beomes,

62 = Ya + Wb+ 30c¢

[90 = Iba + 30b + 6D ¢

64y = 80aq + 100 b + 354 C

On <olving

A

a -5
b -~ 2
[



https://civinnovate.com/civil-engineering-notes/ < --"‘-{":.‘3%.*_,_

%, 042 (® bewma,

e 209 ovcer ‘DDN“Gm'ﬂ, €92 I, \
: — 2 ) : \
y = 3 + 2Bt lx %

- = n*+42x 4+ 3 | D

e Ly =

- L = =

* _CU_"‘\{Q_ ) ﬁhpg- : Lubic  Spline : e
[ D

: ( -
. ' Wi |

} { J { I+
{ . : ! ' : [
, ’I , t L ' !
| : ! 1 ! 1 !

= ’l A ] | . N\

\ 2z :3 A 'K{‘“ 'Xn_| 'x.h n

Since., we have evplained about Ihe diggrent  melhods 4

ﬂhtrgolthm. And il:', seoms that e Inta.rpola tion tcthLu;"g

| st practiable. (@  moye. nambes g dakac.

!

Tw, we ligld owards the wree hting  technlque whit

| Qingln- folynomial equaion  was been fted b Hhe M

0. tabulalid datn d

________,/"
e el M ugh Qe matign g /08 #
thut, 0 Minimize by - Bl e e

s erer_abia syine kb dpveloped 9

wt——— e

wwd._amecuﬁ\re pirh  dhowe 4 unqug, quad\‘ad’\v_é/w
)

Cor_Cinply. mb?tituk _
—-\____,4//

}J s

../’



3 ﬁ(-i) it linear oukide the ¢4 , Xn) and cqlled nahyral

— | e spline.

~ ) P00 i olde ab each sub-infirval

— g A and 'V are ntinwow At each peint -

and E'@) 18 Uneas abeath

\Mir;ml and #F'(“ﬂ e cm-!l'ah‘:'v Hun F"('ﬁ() i 2ro
tor 1% and lat point:

Formula ¢

Punci onal value : -
tx) = ki [ ¢(%-%a)® - (- %i41) #OG-%41)

¢ | (xi~%4) ]
—Kis | (x-«1)2 - (1-'1:)(‘4':-"Ci+|)7

6 | '('x; ~%ip) : J
| + Y45 (x=Xpi) = Yiar (X%
| (i ~%i41) -

i "
| where , K umgen¥c W#‘X'J

—

b-f a )+l

._____._———-t-'r-——_’__ \ 4
Ve inlral is equal’ :
[T ki 4K ARy =76 [y, =2y dis

I ——
e ekere, b-2,3,4,---.(n=1]

L 9) IS intirval - 38 not equalt ;
’ ) 4 2K (g ~Xjg) + Kie (X Xitio—

S— Kyoy (Kimg =
L v ¢ 5 [1-Gpagally-* :L;gu_}/ﬂ
T L Ny =Kf o - Xi41 _

/,_:t_/’——(—nfu———

Rt S M S Whare 1. 2,3, 4 -~




/ X i
! An
' Ny
https://civinnovate.com/ciil-6ngineerifig-Netes/ ; '&-Muta
b "‘“—-—-...__‘R- L

"

= — >

Il UJh') dG‘}Z] / “%
@) Fing gD g pRotR e
T a1 2]3 | e PR
ffff : T1 |25 |4 TR e Y
wher. 4 {s at bqual va)
. we have,
I il '_— T o e ot _—‘_\\
 when =2,
%, + UKy t Ky = _..(1 | Yy ~ 2y, + qz] —
(2 (R . L S e
o K YK+ ¥y = 6L -H4s]
e YK, 4 Ky = 12 =D
:: Whep 1=3, o
— | Kar by s XGx £ [ r24at ]
— | : ,
_ K + Uks= 18 —0)
I
:: | Solving ©,0 ,we gt
st | e = 2
— Ky = 4
! : R
s ‘k‘}’— b)) = K I—C"L"lﬂ-)g—" = (=% (% ~%2) R
ok i) 6 | (x-~1) eI
1 | “ Ko | (- xex) o a) i
A 6 L 1‘_.11 J_/l/
T - $i(x-%)- Y2 (’l-'h.) e
. 0(,-7\1 e
et ‘_kl;i(ﬂf) & -—.‘Z'Lr ~ (x-1)% ~(x-1) 0-2)7 4 ¢x-2) ;Q‘Q:l,),
L | | rd
— - _"_L, o3~ 3‘1’-}3“)( -1+ (~x) +L);(.l +2 _}11_2,),.
- | _3‘-‘“_ - — 7—//'/
R -
e i .



https://civinnovate.com/civil-engineering-notes/ classmate

———— R

\ Date e 4
v Page
e N,

: e
b,a (0 4 (x>~ 32*4 5% ) g 1$% 52

_' . = | -53-3 c)2 i _
e gGes) = L D xi-9)*+cx (1:0]

"
m—
—

—

]

y (7() = 1{312- 6 % +S)

3y i)

*_h:ﬁ (1-5) = | (3xrS*-6x1E +5)
3

= 0.9166

10
WA find 6D and ("3
i x I 2 3 4

y | 2 S5 I




https://civinnovate.com/civil-engineering-notes/ ) Clatsny,
(’ b
\t—_s g /
CHAPTER-D ' 3
Numerica)  Digerenbation and_1n Bqration,
o - - = - T T — '_-\h‘-
- for equally  Spacd data. ARAILE- e S
‘ - - +"--. . e . "——---....______“‘\-‘
D Newkm’s  fovward (ntarpolabion ormula - :

T

- the {0 mula ‘_g__%;ven__\iy_w_ - .
Fix) = Yo + PAY, jfﬁf-_:} 62y, + PCP-1Y (P-2) 6£
2. 3! ——

fo- 4 POP-ICP-2) L (p-(no)) BTy,

S - _'_-h""‘—'v_

ni

P - A ~-Np

-

o, A =Aotph —O

—

o R B
- h _
.m_ | code s
— | dx  h )
_— |
- Now, dipgerenbiating. o> @ wrt ' P We gk, et
SN | . __.______,_,.--'
— f’ c;lg = B + (20-1) 8% 4 30%-6p-3 b,
- | 2
o . 3|
i ' %5
— ;l t '-IP3- lEp‘-+ 22p_¢ bq% & ... —"J@/,
o | Y
~! ! Now, - e
= dﬂ ~ dli % dt /,,/

|
|
T dx dP da e
| At A=% , P-p, Henu_mHz’O’///
'\___._ J w\egﬁ-’\ __/,/,-
| 1 o




https://civinnovate.com/civil-engineering-notes/ tlagsmate

\ rbﬂn ( b 0 I -0 silea
e dies B L 2 3 Y 5
T -3 66:'0.1_7
0 . z \
£_=_ ) [ 8%y, - B2 t_U D“go -5 8°%
ax* kWL 12 .6

9) Da’uvahva& Lu.mg. backtuard clrﬂﬁrena tmmula.:

1) Vy, + Pcm)lrm) P3yn 4. ...

™ Y= Yo ¢ P‘an+ e (p+

21 31
_ dy = |\ [Vyy *LUo+ | %y +) UYns | U4
o dx hL - 2 i 3 Y S
) £iworit )]
o _Ev@n |
d™ = 1 [ Vs + 47 + 1 9 4 5 V°4n
dxr h‘-L KA
+ 137 Véyy +----7].
- 120 i

9  Dervativae wning- (nhal

digerena.  gronula ohirling fovmula

[dyy - _'_r”-lw&.u -1 Bya 4 8y 4 1 Bia t 8,
'de )'lo h L o 2 b 2




https://civinnovate.com/civil-engineering-notes/

/f\—‘&‘f’f‘”“'tt
() o
- \
_ 8 Guen Wab: LS. — “‘\
o f l,l':i%l'} 4 |15 by
PR 7 E751 £ ) EXEA i) K
] find dy ana d%y_ at h=o0y
n o ; P '51:. e
Ty
o @ r=11 .
®) x-=16
-2 The digerna table is: L
(@ % = 1.1 [Fouard SubthhuKen]
E— - H A r 69. l- 03 oq 3' A6 AC
o | 1389  o.41y | -0.03¢ | x> | -~2x10 | X107 | &g’
S -1 | Fuos i ©-218 '!-0.03! qx 1073 -nuo"}' 3x 0™
Lz |53 | 0.343 | -0026 Bxlo™> | AX10™
-3 | 93-129 0.322 !,'0-0231 S5x10~>
Yy |94s) | 0299 -0.01k |
1S | 9760 | 0-28) |
16 | .03 | 1 [
(a). Yor x =1L g
dy = ) ] Bys- | A'yo + | A3y, - | AMy, + 1 B9
dx h | 2 2 q E_____,,-/
e | —Lé 6‘ ':la 1 __‘_;.-__’_,»
— J _—
| 0.1 L * 3 q 5
= 3.95|8 P
et



https://civinnovate.com/civil-engineering-notes/  classmate

A 2 A [ 8% - Bt U BV, -5 85y, &)
- ™ Wi L B ) N
__ T \' -0-03 /- ux lD—",’.. {tXx lOﬁg w o X3X|O‘3 T

= 1
 (01? ' ¢ J

= =3-74l6 -
® ~«=1-¢ [ Backward subthhuhon J
A A A - A
" 1o | 198 .
i | 1 t.403 o-uly -
T2 | [ osrs | -0 _
i x| 929 0348 | -0-03 |6x(0”
ey | s 0-322 | -0.020 | ux10 |~2x15?
I~  [ts | %.7%0 0.293 “0.023 | 3xw0?]-1x153 mo: 3
- =
> 16 0.031 | 8.2¢! 0012 | BxI0-> | 2xle” | 3x167| -2Xl6
|
S
3y, + ) YHqp + 1V,
dg = L [ Uyy *__’zvzﬂn'*} Yn : gn 2L
d™n .
+ 1 V%, ]
_l - \
— 3y axlo? 4 3x107
- 1 [o0.281 4 - 0:0/° + 5 Xxlo?> & +
= X = 2 3 Yy 5
+ 2x1673 _[
T 3 J
= 2784 .
[
L dg =1 !Vﬁjﬂ-}\?%yn t U‘*\lnff-SVggn-}la’r &TJJQ_}’,
i d,:o. - ht |2 ¢ (g0 .
- =1 [-0.08 +Sxle> + i x 2x107 4 5y3x 167 +RTx2Xl0
T e B i g0/

[ N Y TFIV e




https://civinnovate.com/civil-engineering-notes/



https://civinnovate.com/civil-engineering-notes/

A B s\ider  in a machine movey glan%, Q p‘red- cb-m'ah-l-
‘e Its_diskna % cm._along. ty s g ;
Vortaw _\KQ]QJ..\_Q\;H\Q Eme t <owndt . Find e velac h‘!

o the cida  and {t  aculeralon  awhen t=0.3 <. .

L ey .
X 0 0.] I .2 : 0.2 \ 6.4 0.5 \o.é
1 %013 |31-62] 3241 33.64 | 3394 [33.9) | 332y

L | © X A AL A2 AY AS 6"
_0 __3_0-%:3___l-ll9 “D.24' -p.2y 0-26 | -0-27 0.24
el 2162,, 125 -04g 002 .50 4.2
6.2 321, 077 -0us o0.n) OO

R03 33 sq,. 03]  ~bur  0.02
oy 339y -O0ly -pu3
05 33-?!‘” -0.¢7
0. 3324 .

! A e derivatives are  required naw, e middle o the |
1 o dble , we we  shriling s kﬁ'rmuln

h=20.) , t5=0.3 , DAs20.30

[\ =t [degadms Tp 8o+ 0% w0 byatay-z |
2 30 23 ) J

Natfy, b [ 2 6

L = r 0:3140.17 —~ | 0014002 + | 0.027% 027 —]
o.l | 2 6 2 30 )

| = 5.33

- _ﬁ/dlz \ = | [Ns 1 Aqgg:-:_ o il 13‘:4-1 L

L k““-’2/1::.3, hr L )2 90

I =N [ -0M& + 0.6) + 0.29 |

(6.61)* - 12 IO J =

= -4<.%9




https://civinnovate.com/civil-engineering-notes/

= — ———

=N — _— IS __\%
e | Mena, the rquird velouikbg L 533 cm/soc ad |, -
e _ accolomton s -46.69 /et g ar
™

\ N

W @ M olovakin  above a _5gsLe.n_;;_mj_gchItLCL

-~ toad am L

A & | 3| oo | %00)1200 [Ce0 | 186D
4 35 wg |51 | 18»] 200 | 05| 193
4\

find b qradient o e rood ab e widdle pont.

T — —

g a. u/\‘\n%_ﬁmgLis_J;gmula_._gind £ (7-5) from the %hnlmﬂh\d_‘—_

- Al

__ XA 1.47 ";'-‘MJ 199 \ 7% | 7.8l ] >.59 |’7-§3.

ol 15(1) 0193 o-l‘asl O-I‘Jﬁlo.zolr 0.203 ] o.zogl 0-.208

m._w:-_ | L2, —

N dxh lz 7 24

. -
T~ ‘ $ _I_ bg_.ll i ] AG 6 1
. | 26 9T aye =t Ly )J il

— I g _____,_,_——'/
B ; A -
L \30@.,{ Pind F'C10) Jg—"ﬂmJL@ﬂogma_dgh e

) s |3 s\ 217

_ 3y e
| gnd] -13 ] 23 ) eg9 H\?y 2 |
o =_ Yly flen, _',///
B . D S S
b Heve Ww valuw %_Ar ok equfepacs chal’

~ad !
‘_._‘ __We NQUJ"&D S C“Vfded d]%mmw/‘



https://civinnovate.com/civil-engineering-notes/

d'\“mntn. dable lo

L CY) Sop . 2Mpp  3pp  4hp
3 -\3 12 1A 0.99¢ 000Dz
| 5 23 46 39:9¢ 11003

\ 299 oy 6904
g 136 2613

34 25606

T'!(’(_) < Fero, %) + (22-26-%)F (%,%,,0,) + [3%-2x (204% +1,)
o  + hY NG +"f="(o)-_]* F(%o,%,,%,, 7(3‘)

| + {LI'IJ’- 5'7(’“(15 +%, + 1, ‘]“13) -+ 27(1’51}1‘1’13‘?13'{;'} A3 X )
+ ‘IJ 13"' 1011) &= (701113_ + 1J_‘l'27_3 + 1—6—:9%1_1;15

+ 1o'x|.’(3)_l 1: ('lu,l',‘!g,'l;)')(q )

Puthiog %=3, w =5, A, =4, %3=21 and =10

Wwe obhin,

p'Cio) =18 + 12%16 +23X 0.99% - U426 % 6.0002
= 222« %69 #




— g”"*"”“*u:l\ valwe g Ay

 Correspandia

https://civinnovate.com/civil-engineering-notes/ N b

MC\Y{NQ and Wnima . I— \

I . P : —\
| Newtrn 's #-.md ‘n&l’l?p\dhgﬂ__mmtl_lg__@_' —

= Y, 4 PA + PCP-l') A%y, + PCP-1) (P-2) A3y 4
'-j h 'jo 21 ) 3 ﬂﬂ\

D\wwnhqhng. H wrk P’ we 49 g

Cody - By, + 221 A’qo+3_PzéP+?. Ai,\
ar G

__lr maxima _or mimma. 44 =0 -

.. D dp *"“-H
L BYe + 9p. 6%4s + 3P _6P+2 A3y, =0 o
| - 2 G o e e ——
L Paaaag -

h .

; Ay, 6335 rom e
quadrabe P '
mding. v \ A 5 P Then W
li % k mg)dwi[yi _:}mmﬁwf&bﬂ x :"xo.‘. 'PH ﬂ)’ CUMUB

d\shfrmco hle , we  wohe i

imum .

—_—




https://civinnovate.com/civil-engineering-notes/

g Y Oy A% ' 47
s 0.205 0.035 -0-016 O
4 b2y 0.019 -0-0l6 1¥lo3
5 025 0003  -o0-0IS (167

& 0262 -0012  -0:0lY
T T

{ 0224

Thed p= 222

Takng =3, Newkws trward  diggrene  fomda.

i Dgo + 204 Aﬁﬂo + 3p*-6P42 A?‘qo -0
e —— Z =
”m,“?o.oas 4+ 2pt-3Y)-| x(-—o.om)'+f| (x-3Y - (n-2)+1)
K f = Lzl T SJ
2.

X 0 =0

ey, 0.035 & - 0.0lex + O-0UR - ex "> =0
K. A = 5'6875

pP= 2 6215

—_— ]

B

Now,
6F) u'= 0:205t f(0-035)t P(P;l). » (-0.06) —O
J '

= 0.205 + 2:627X0.035+ 2.681(2:687-1) (~0.016)

2

Sy = p.2628,

Mimimun X = 256875

L 9 ='C%16!8.:#

w




=

QFLSSM
&
A Date ‘L:

\ Dngu\ ‘I
Numerical  Intagrahom: :_::_%
NCLL"‘\'U'I\ Q ete Foremlila ¢

https://civinnovate.com/civil-engineering-notes/

e —
l'Q_t______ Fex) 4 d‘x. u}here ‘15(1) fe dm

| B
I \“h\f?o\aﬁcm fbcknjqu.a __ T T

Eﬂvmda, e

At we now _frow ﬂwhm ‘s rward m

3(1) %Lugtf E(el A"gg + P(p-dpq&\

S— dﬂi, P A - Ao P

- h it
R "___-___-_'-_ dP = _L o
] dx © —
o, du = W dp ——s

| 2o Tt oxpan o +hy >

| ‘Q\b\ L et

i o n _
7 1= ) ey —f"’__
—-—_—_,__ 2o PR




https://civinnovate.com/civil-engineering-notes/ _ classsuate

= hf[g“ Pa 3,,4,9(9 1) 8’y + 0P (P-2) A?’g...u. ] dp

Y

-h 2 4 09 -n34n* A% 4. ..

I [“&v‘“ _;\a( %9 (s n+n)_3n3! '
—a

| LDNdn S e q;znora\ prmulm o numesical inhgral-'an_
Mﬁ\ s caled Q:w),al Newlm - Coter Foymula ™

\:’49 :TFGP._:U'.’;I_;Q\ _R:.LI.L (2 ?atnlr e -
| &s we tnam,
(Qm‘ I—QL) da

> 15‘4_

‘—-|--‘\
)

o

~

B

T
|

W

- New pu“lnp, n=1, in > @ and naqlukngr 2" apn d
qu rdon  digerna , we ge,

1= f ' L(t\ 4
Ao

""“/'jo'PA"lD\
L 2 7

- h 4o\
(5ot e

= h [ 20t 4,4
J

— - =

H ~ = f‘:iO*‘J\\
_ L =

o whore. b = b-q
n




https://civinnovate.com/civil-engineering-notes/

_ Similarl T e
- \M\ r‘_% \

e I _I_ - J}l bh‘) _d?" = _-*”‘\\ )

) * o \‘\
T NN YIS — e
N S on w am -

s s iy ke 31mPla. "trgr&g_o;dal ml& :
o _
i s #  (ompoot %apezoi&al rle .

- T e | | : _____-—_N—\\
R - Henw, My %@,p_n mtrval La,b] % kur they Qubm
. i v cqual  parl. ) -
S s - e % dm e 'mPC’VG qccurocq and  non - linear Hm(hml
) ¢an  be betes &xplaind by s e Ipd han Q\m?h on.
ey ol Mn e mtuqu an b )
T T B gheW b

: {]\B‘*N*\

o’

E SN, | P |
KA S S J&U‘l\f\‘_k@ dy +. 4o
il : e J




https://civinnovate.com/civil-engineering-notes/ Jacemate

——

I- b Cgotyds h (yegy] #oond 5 Lyns +4s]
\7 I- L;-T'((!o*“_\n) 4 2(';!:'1'314'934'"' +ljﬂ'l 3:%____‘ -

This b Compsite hapezoidal rale. b

‘ thPson 'S "‘/5 rule (2 ».po&h\-')

f kn _
we know P
B = r 15(10 d .
il “"J(n U
= h 2 3 . p? 3
‘Lhﬁo*‘ n? Ao +{n3 %> %
~ [ -Pwpr) By o+ .o ]
- T
Tqun%.- h=2 and _ heglechng 4, and highes  ovdes,
| dih_bf_h:n{.l X2
i I= 7 ) ds
Ao
= h[ 2 + 20:\1"\‘.::)*{ ~ 2-24,~
| l 27 2
|
. - -2 =
JI— h[7-30+7—';|| Yo + I\?,‘t"h- %%. +13.$a’—\‘

LT = b [ ety +47
3 J

Thic s Gmph ‘?s\'mrsm’s Ya rale.




| SN

I =~
e — ——— .

y e —— e
':l https //Civinnovate.com/civil-engineering-notes/ r
o ¥ Wl e :
4 ﬂ!Qmposx\l Simpeon 's ek s
f e ST e
w e - divided inky .|
IHL . ’_b it
,bse'—m ”
| \kérvgl and 0] “”“‘-P .
\lfh NS TRT N I N N LYY
Fl 1. (Wt)_d,a,‘f,_g—’—hg o . b1y
— -Lxc ,,(L

" h__(H_D"'Jda‘)* In, (L{,+‘lua‘*‘9u)4-- "‘_l')h\

AT "(mﬂﬁﬂs* - - Ypa)ds Qfﬂ#w_ﬂe:.--.i
Y S -

—

_ fhic Y compocth  Gmpsan 's V3 _femula,

: 3 %\m?scn's 9/%_“1\1 (‘\-—?m‘nf)

A we oo Bom

Nowtmn ¢ (o Egm_ul_q_,,/

-— —_—

B} Pu.}\'mqr =2 _and nequchng 4t

. v dos

B |! 1. (..15 M and hlg\\l}- ot SRy |
y !' Yo Sonnll
L — .I .. I = 2h [3%%

e | & ~l QST
__1__—_-__‘___‘_—*——_

- TW

— .

} — ] -
o \ ___’,/




T R 4\

- Mgt e "Mlh']?lﬂ_% 2.

https://civinnovate.com/civil-engineering-notes/ clacesute.

Composie % rule

1 J;L4(ﬂdr-_. _ .

e af
£‘.
[}

1= ’5: [t9a+40) 4 3[4, 4y, + Y+ Yo+ 4q+ 92*"""3?‘*‘]

> 'fn
§OUdx + J(JE YOV UE SN +Jf A0 4y
A3 Xn-3

* 2 C«jsw&gﬁ i, Wnsy) ||

Thie ¢ Cw?bs'i’re Qimpzan’s 7 t‘m‘nu’q»

a tvaludh (¢ do B% wing
‘k =T [}

[+

) Trapezoidal rule

2 Siepon's Y3 rls

3 Simpemn 'S 3 rule

| o W= b'ﬁ (= 6-0 -1
N G
Suppose n=<6
Divde  the inloval  (0,6) ke G gaa eath o widhhn.).
The Vﬁ‘l.l.ﬂ.!. 'Fb-('o - __L__
4+
~+ 0 ) 2 kS 4 5 C
| Y I Oy 02 Dy 0OL¥E 0-028S ©0.027




https://civinnovate.com/civil-engineering-notes/



https://civinnovate.com/civil-engineering-notes/

-
-

Mm the \nhl}ﬁfﬂ fl iz. _d‘K. , ._u*mg_ Qim_Pson’s

o liad

rﬂ I I/Brd b (oqu‘*l Me error wilh te oract value.
S Soldhion, _
1 leb a1 divide Me inlrual  (0,1) Inke Y eqaal pli S0, dat
’ h=%-a = I-0 = 0.25
— s "{
%_ Bk 0 0.25 0-50 015 1-00
4 O 0:0615% 0:22222 - 0-3954p 05
-
B T2 [ A g
Jo 4x?
= b [ (Ho49¢) + 20y) + W lyay)]
3 J
= 015 Io.s + 0. 44UuY + ). 82952
3 -
= ps23\08

=]
=

[ IMSo. (\'L9‘1 dx

= 1 | loq (\1—‘11)\‘
3 e

- _’- ’0%4_2"
- =
- = 0.23]05

| Thy, e eror - 0:23108 -p.23105

*0-00003 U




——————

0. Ue

https://civinnovate.com/civil-engineering-notes/

b Trapezoidal
Al f_QT e* d'x.,__'hhipﬂf e

rule O

U'LSS,,» it

Dcte
——

—
7/ Poge ~

. /—'ﬁb
;ﬂ\\

b echimat e Y lnti ral

MM&H

e
B B M /,,//:.M_ ‘ _
“2?(34_ k(‘\(_!— g n_;lo -;, = —
7/
] _ o ot ~ .
T
9 J |l-0R08 11735 | 14335 !
o o (- ¢ 2.0 5
- 25-5337 54-598|
Pyo . 17-062)
) W rae Yo kind (0'6 o A bq
Q- Uae Q’mm?;ms % C _}o g
cowen _ 0val naly.
S Sol?,
] Divide \ 0,0 k. h
b= pd 3 Y
_ 5 t(l) & Q-—'i s
N-6 -
= —f
_,_//’
I
el -
—




’ ; https://civinnovate.com/civil-engineering-notes/ classsate

¥ ‘

L# Rombesg. Inteaqration

T from e Newlm’ (ot Quadahwe \ooida & ic observed
"7 & inkgratien can be Ymproved by:

= Intreasing. the po. ak___s_ub;.}h*}“_i_;.va_ls__ _E_';_"-s-’_lbng-_ h small)

") . h‘C‘P@Aiﬂg, He ordes ..%-..‘ﬂﬁﬂtﬂﬁm ?o\gnomial-

—

L

~_Fomula

Bext Eihmate = Mae acourali + | (More accurali - los

= . ——

3 aceyraly )

3 Pvalugtt [ _d= tu,in% Eomhag_lniigrah'dn

Jo 143>

Take ©-0-5, 025 ,0.125

—~8 go\?-,
h=- 06
5 i(‘l) =
1 45%2%
’ o 0-5 )
) 0.8 05
~-_._m__*_ U.g\na. Tralmmdal_ rale we have
-~ T, = b [ (1+0:5) +240.2]
2 b -

= . = 0:715 4




https://civinnovate.com/civil-engineering-notes/ assmig, P

/7 Date v

\~—"_Poge s

- — - - — — \:E —-_-H_‘-_H.% .' ¢
Tdbvnq_ h_“{) 26 %
|| " 0 025 0O 0:7% 1 TS
s () g ' 699 0-¢ 0.6\ 0§ T~
—

35 = H fCl-ro 5) 4 2 ¥ (094U + 02 4+ 0. G‘QJ\

= o- 1€2117S

__'——'"""\.

—_—

Talking h: 0.)25

UV
% 00125 |o2s. [0375 | o] 0-62%]b-75 o8]
4 Y 0.9846 [ 0-9911/ 03767 [ v-£ | 0-7131] 064 Josees o

T = h [_CI+0-S) ¥+ 2% (0-9345 + 0.9411 4+ 0-8767+0-2+

> 0-T91 +0.64 + b-5663)

= 0-78Y7

-

Li¥= In + _%_CL_"-[:) ' _

- 0.785% T
CIF. I+ (I;-5:) -

: e

1 = 0-72536 S

. | —
- | T¥¥ - 1,¥%-1 (n%-3*%) -
| 3 J—

= 0-718295Y)3
g
____/




-_ ; https://civinnovate.com/civil-engineering-notes/ Jassmate

() o

| ok B ] W00 Mwuﬁ;‘;m _9:#.
L L
e - “/\l% m@.l’hﬂd k wed kd)— Ny ~ pquq] 'anG' ’k‘ S.(.apl
B _ qGUA'S‘GD kmmu‘a IS QY?"EMBC‘ a |
4 _. f kc;,od'x = W, {f(‘—x,) + Wy k(x2) +---.. +L'3n]5hn:
+ o n ;

- . \

1 _ wher, W = ‘De'ﬂht‘ and 2, = absdecqe

| Table
___” 3 Weight (i) oy
© Wi=Wa-=1) %~ and % = I
| N3 12
3 Wi = 574 % = -13x
Wa - 8/q Ay =0
w‘é - 5/5 ‘13 = ,dia/s
Q. Evaluat . Ualng 2 point formula :
o (l X ax
- —l
_ 2 Solution 5
Wsing Cawsion two point  jormda,
© 1
N We have,
g0 =07
I I- wild + W, )
na =¥ () + 14 $(45)

T

= 09613+ 8/]-7212
- I = 2 3424 2




r https://civinnovate.com/civil-engineering-notes/ . Clesomte
| (Lon——C)
——— ' ' _ ‘ — _ o -
e # (Cangng the  mit - Intgra
8. fualugh [ 4% asing  3-int Gauwsan guadrabuse fume
| 1l - Jp [ +x ) !
> Solubom, | :
- - [e-a)u+ (b4a ) 2 g infaval not
| \ 2/ =~ 2z 7/ in -1l
= (1-0\y ¥ (140D
L2 \ &7
) T 10+
- | 2 “
o= ) ud)
5 2
F | - G = |
] | au 2

Oz Y, + I

1 1 1t
T j! L | ==~d
: "wlhen  z=zl in eq2 ®

I L#.= U4l
i — 1 R S
r ] T s
) - II ‘ l
- L ! ~'._.I = r ___d"_.\__ = /‘ dq/g___ -
] L Ji 1+ g lu4)
| = If" _dy

- 34y

= U\E’lj(ul) % W;_’acu:,')'l' I.Dz;ﬁé’}_)_/"
’—/"




https://civinnovate.com/civil-engineering-notes/ ’_ﬂ_ﬂa,_s__s_._u*_:.
- ( ‘ Bl \ ——- — e e e T 'l e e
- + g/ t \N+5 [ 1 A
I L3y ) 90307 3 (553 )
B = 0-2996 + 0.-29629 4 0-)y I8
= 0-69%07 N
Crapter -1
So1 & o Parti al Dimgn:nﬁal Eqﬂs‘.
i .
(\asmkscthm % parkial duuerenhal eq® (Elllp%:_ parabolw and
~Myperbolic)

~ The Qoeral l\mas, poke parkial d\p@mnlial Q= g the Secend
rrrdu h hwo d |hd:pendmt varaby' k o e o,

AOLYY 3% 4+ Bex,4) 3% 4 Cﬁt,‘ﬂ@’hu + FOLY,u,9y 3 ko
.5'% 3%y 3y* it [ ox &y
s 1

whaee A, B, C ave o Coosyue_nl-s Mdﬂ' be ¢onitantt oy
kuncHoM o x apd y.

D@pendinq m e valuau &;MQ (-0} k{donﬁs may. b c[my?
\nJro omgw_fag 3-tyeu aﬁu‘s Mmud

I &mph( i} B -UAL <o

— 'Parabol:c; ll' B*-UAC =0




https://civinnovate.com/civil-engineering-notes/

/‘_- o
/ Deate
1

i1 . AP -
. Clamlgy  Hu  yollowing eq: e
S - . " N I (R e B .|

oxt

C aag o9 ox ¥y

~ SouWon, " N

__complng  Piic eq® with gneia) fineas paial dig\siechal
o

| M fed i —
A-1, 6 B=4 , (=4
B -4AC = 42 - Gyl Xy
- = )6-l6 .
o
- g*-UAC =0
) Sp, 4he ea? s ?ambo\lc-

)| Loplace egn$.

vlu = aa-q 4 Yy =0
n? 39"
9 folwam’s eq?:
A %+ 2%y = Fix, )
- o972 aq‘!. =
.9 Loplaa &2 —
" - chindard 5 et Jla
T ¢ A Sl
T 7 ST
o 2 L3 ) i
iy~




https://civinnovate.com/civil-engineering-notes/



- J_fﬁ‘lssam_s_ﬁ,q__’-—/ |

https://civinnovate.com/civil-engineering-notes/ N =

TR T

n ||

__‘—-—-—"—_'—_—.--_._'___-_—_ \\

M"""’* the Squay
Qolve, the.  Pplcson ¢ < ol £20 o 'h‘bmg\

|domalp 0 S <3 and  0=4S3 OB
__lam h=1 o s SR — S
=1 Q-UIUHME T
| P 0 i o [ ]
‘;;1.-.‘52 61 F‘| Fe & ——— —
) P
3:?‘3“ 2 O o
5
e 2-& ;—1%3 S
The opfam o oq®s dlg%gl]@,ost
an}_‘f 0+0 +8/ 4+ F-4f = 2.1% 2%
ill : ’e.. F7-+_F3-L'F —{D
AT point® 04 0+ F 4y 4P, = 2 2%2%
E- l ).e p|"‘fpz +F. = 32 —
jn¥po:nt6 O+04F+ F~UYR = 2.*)* "
e £ + R - =2 —@ v
| -
TAF paik 4t 0404 PP —ypy =z 2271 -
| te B 4 Fs-b4p =38 —@ -
—
iﬁemqng,j&’f’“ﬂéq O o @ we gk -
| - YF, +y R+ F= g A
| f-Y% + Fy =32 e
l E, -Yps +P' =2 J—
fth -4Yry =8 R




https://civinnovate.com/civil-engineering-notes/ Jassmate

Solving. Huse eg? by elimination "ﬁ;é.ihadf, we gt

| =
- §2 528 5 FPiSwls , B=-8B , Fy= -22
S q ‘.’ m 9
F 1
Q_;_‘_QC"V"”& M above  problem by Gaws - Seidal Mregabion
1 ___r_r_w‘rhnd '
| F By marranging the eq2S . we. have,
. . LB =,
P 1 (B4R -8%)
Y
_ B (R AR-T)
. 4
o Pg, = | l F] -qu "Q)
Y
Py= 1| (£,4FR-2)
Y

'p|:Fq
Re 1 (P +%-2)
Ty
€2= L (2R-32)

Fe = ‘/u (2':1"'2.)

Acutmng Starting valuss as




I https://civinnovate.com/civil-engineering-notes/

6 Salw He oliphe e Gx YUuys0. \ov My polloning
. .Squar__me mi’thmundatﬂ__\gjg.u: -

- o |6 Gep
[ $-0 — =
t ! — lewo- Uy Ua uSTim B
= _ _Em “Ll u;‘ & 6 %_ij

L T __m u‘., qa“— hi’g-_% —
[ _ ) 0 G o Sep O a
l =) gol’l) B

| W G,u0, . Uq be e valuwt o U at the tnbnw
L1 “_'L.“‘h ]’tﬂn’r:. Oince e buundaru, Valugy op u are tywmhicql

abat AR :

. Uq=U,  Ug=0a, Uy=0Ug

Auo, e valus o 4 being  symmubica) gbouk ¢D
U -
A Ug-.- U| ) U;:Uq 5 UQ=U7

T™hw , bk % Qu'g\jdohl- to fnd e  valum U, , Uy, Uy, Yc
Moo -'
e carry cut e Trerakom Protus mirg tho thanrdeud

rermulae -
. u'cnﬂ) ]

o
y [16m 4 0, )+ sm+0ucn3']
5 g - B
M+
h = [
q C

(n41)

0, e 0™ 4 lspg_+ ) ("’)-I

1 oFD (n
1 O - [ 2000 + U n £ 0 ¢n+)) ’ D_'(nJ“l
| q I

5 (R (41D tn) tn+) (n)
B Ue 1 [Uq + U + O, + Us—_:z

ol
-

9




 higps:/ t L¢ ﬂ_?\_—dr;;E tds/ Uq( )] oS
- ps: | eL£om -engimwe notas
v, af Fwwﬁ Fomigy! - —

—

el v ) n
i i U,m” + 1"" 1 1606 4 Ug ] |

I ! tﬁ+ll (n)
Q,(ﬂ_n_ = | [2000 + Ug LE o ‘]
o . g
— (hl) (n) 1
Stn‘ﬂ) ) ( I- gq(hﬂ) N &!Un 72 02 1+ +2_2_. |
R -t

Now, we ind fhair ika) yah in Hu jollowing orda

I Ue = 1 [2000 + 20006 + 1000 + 10007
4 O /
= is60 Cckd fovmola. ) 4
(e =
.
U, = 1 [0+41560+1000 4+ 20007
y _ €30
= [12§ ['b'mg,ond komula) S 67 Gy
L I ?
U, = Itooo + 112§ + 156D 4 IIZS'J
L' L
) = \12e o
Oy = I [112?+ 260D + )25 + ISqO ]
L’ [
= 1438
™|
. Now, * N
<+ (
kraHon, @t n-0) s
Y. = ) [0y, lige + Goo.+ 1438 = lo32 ——
____‘___,.—/

U,_'r__a [1032 T U2 tlomy +1S@) =164 —
__——--’/




https://civinnovate.com/civil-engineering-notes/

B “i\'ﬂHah Uj . . Uf-]
o ® 1042 164 [y1Yy
20 g g
2 %

—

063 (313

)

8 Solwe e la?lace eq )

Unx + U!.jq =0

= Chve n Hhat
L) .
o fre et 17 (9.7 18.6 2 uf
| o l [ Vo | Uz Z“i?
e N o 4 lJl‘ Ue . [Ve 2]
L B & U | Ve [ug |17
[ 9
= g1 127 ¥
O™ 1 ro0+ 0 i1+ 0,
gt 7
I ) n) ()
HH_U,(MD_ r U,”” ' Us + 17 + Vs n :{
- R r—
1) ~ N3l (N
™o T T tas 41910 ]
— T‘ L o |
T | 3 Nl ™
Lt | qun‘)'})- ] [0 + U_c(n + U'{ ) -+ U7
' 4




|

https://civinnovate.com/civil-engineering-notes/ d“w,tt
<8 \ Date w

() —_—
\ t— Pau(
=)

(n4) (4D VLD O s S
Ug = ) IU _*+ Llstn) 4 UZ( & Qz(n ’I _
e S—
U . P . A o ¥U N (n) e —
U, (P4 _ (ha1) 0 v 7
Y T g Ueg  ~ 421+ Og o B
=1 T——
'_*_____'(‘—' I——-—-— — S—— B " .
o N+ 2:*_1_ [0+ Ug(_h-v_‘*_&(_hﬂ) 4 9'7;] B
Y o
ﬁm - thm_ )
__-9&__ ___:-___LJ 04 hia" U_g_(_nj 4 U C(TH-) 12 1', SE———.
(n+1) {n_H) (h‘*‘) —_—
L f £ 174 0 + J2-¢ ]
New, ¢id he ‘mital valuas,

Ue - Ll{ (0417 +21 +10.]

-__-—_-___H-__—‘___'_—-—‘———._

-

e L ( Sandand temula)

\_&QM\J

diagema) jorwula)
e F

Ua w+ 12.6 + 17+21]

= 1"-2¢ (pp

Mm & )
;__UJMW |

1]
_-_-—____-_-___‘—\—-_._




https://civinnovate.com/civil-engineering-notes/

( )
\ Paga

Ug = ‘z‘,‘ ['2-S+ 9 4 1210497 =)368 (D.F) =
Ew] 615 4125 #1104 36T < vz (e
Ve -1 2.8 ¢ 21417 28 4 13.65] = 612 (S ¥)
Calalahon  \n l’ﬂb‘.q[qr_f'rm'.
lhrohem U1 Y2 ug Uy O¢ Ue Uy Ug  Us __:
| 179 1564 1284 6.61 11:%¢ 1609 &4l (.06 (2.238
104 1664 17123 6.53 Il.gy 16.23 688 .19  [y.30




https://civinnovate.com/civil-engineering-notes/ i

mate

—

@ Coluhon o EWphe  Equation by  Pelaxation MeWhod:

2 Fls 1%
O, - "
| IIJ‘ [,: [}5 1t U3 f'U; f_(]_é-] 05 QI 0. 1-1?
I %Ue s
R U5+Ug,+ua_+ge_qul:o

\i' n_bhe te residual at the mah pont A, Hen

(i: U5+05+UQ+UQ-¢IU] oy

S"\m'rld.rlgf residual at He point B Ik qiven by

! v 1 =4
tg_: g, +Uq1‘07fue-qul Mmd < on.

@ Solwe ‘03 Rolaxahon melhod. The Square _Rgion with Square
mesh ar chown In .}‘-'sgun.

o loyo [0 |6OD

| 285D Al b Uy 5(m

DAED clu U2 D 0
o]

oo O

Srandasd 5- ’mr‘mb @W'a for He %{Mg%’-’- i

0= 1 ] 20 + U + Uz 4500 )
Y C J
0, = 1 L[ U+04Uqt0]
L,
Uy - 1 L[usz +5001 1000 + V2]

|

Now , find mbal value -
I poo + 2000 1 100D 4 0z ]

{

'f! = 2
L . WP e 1 fita |

YY) E pusu.l"! l}’_ﬂ-’

Vs, =

3 Dagenal fovmula.




ly °

Now,

Hence, the Caledlabiem or  Ridual ar Uy, 02, Uy :U*l_;;:

— TR

https://civinnovate.com/civil-engineering-notes/ Q\ S oY
S — _\_—-‘—‘—-.___“‘_-‘___‘“\
e

S [looo + S00 ¢ 1000 1-0] 625 Qm

q

[625 + 0+ Q‘l§+0] 2 G’t QHM

% = 12000 t 370 + 1bOO + ¢po -YXx 871

= 37¢ - '
Gk = 97§¢é§é+o+o—qx 7y
o O_
3 = 1000 + 878 4+ 2000 + 625 - Y x\gpp
= So00

"w= 1006 4375 +Cov+4 1660 — Yx625
= 37T

. Now, the moditied  valug A U,V ;‘Us and Uy gre:

0| = 1 -
000 t X
T[ 1S+l000+§ool -
= 969 —
: -87S + 9y -
“Cregidu —
_______..--’
U, =
2 T [0+0+67_r +-213':! e
_—-——"‘/
= 37 so0 e
_——/
- _——//




https://civinnovate.com/civil-engineering-notes/

= N2S 447

Uy = | [ 1000 + 500+ 1125+ 375]
T

750

719 1 31}

-:.h.:‘,s-w‘«‘*-n"-_
U = | [ 1000 +875 + 625 t200d)
L L
B = 25
) - = leoo t rS o
___U‘i e L [ 1000 + looo+sao+31s_l
- 4
) - "llS
= 626 + 3y o
_ﬁhaain wodided  wlue, % U,, O ,03 , Uy are’ R
1 ) 375 + 112¢] -
O, = | [ 2000+ 500+
- ' 4 -
N = \6DD
] - 969 +3)
| Uy = | [p+0+ T3+ se,a:]
L
q SRS
I = {22
T = 375+47
l Uz - | [ tooo+ 2000+t 969 + 7‘9]
y L
= 72



https://civinnovate.com/civil-engineering-notes/

————%H__-‘_\,,,.
— — _ q =
- ry = 2000 + Y22 t1172 +Tos -Yxloo =9 _
n = looo+ 0+ TSb+o ~4xR2 = 62 .
= loC —
¥y = 1000 + 1000 + 26T0 + 1C0 -gxu1i2 =6 -
= 172 TS6D + lopp + 422 ~Yx130= 39 .
_____ N uhg&d \fqluel % U'l J O&, U% ) U-q arc .
_ O = 023 -¢ -
= lobo + 22 € N
I Oa.= U37-5
= Y22 +)¢-€
Uz - 1127-¢ = 1724 16-S
Wy, = 71%8= 750 + 23S
The yeciduo ic.
v, =
rl -
! V: =
r\{ =
[
__.__._.___,_.-—""'-
——
% R
1 _/
"/-//
| —
‘_—‘//




—= — e

:B So-m—fb'—l D\mmwnq\ Heat- eq> by [Q;hmnd? mehod |

CVas.abohc eq* ) T

- _

. -9 One - dnmensumcd h‘gq{— eq’). {e m b,\' ﬂ

_ >t" f

i u)’nere i} K K W dijétu1u1b* o Yha Cubdrinca I
2P .y, E o

I | i

—_A onyjder m("ﬂ“qulu mah n the -t plane withy

spadng b domg w dinchm  and K _aleng. Hve ¥ direcHon
_ denobing. (X, ¥ 2 \b.‘,dk“) aL cimphy ‘;ﬁma b

U = U‘\,Qvl-U{J:L D)
ot K

T 8;% 2 O3y = 2UJ1:'.r-‘1' Oi'ﬁg_ —

K
i = B
) 'Jn" level b
- Ui, U‘)‘! U‘(‘E‘bi t
With > @ and (@) , e O becom® .
UI)J-H Ui,} = kc* ( U‘I‘l‘l"} -4y + Ul'ﬂjjl |
< T i
— Ubéj—] = U‘}E = « (Ulﬂn e Zui,‘j L o Q"—Elé‘jg R 5
“=—-.qu T - Pr.e = o Ul-l-l ¥ 2"("]! A s d‘ut-J_JaL ______J'




https://civinnovate.com/civil-engineering-notes/ ik

Fiaj-ﬂ = ¥ Uiyyg ¢ U-H]Ui’j 2 Uiuy] Y

I TH‘& tﬂ'\n’*u'a thbll‘s WA ‘}D drhirhine H’U _Vfl—hﬂ.[ %
Cthe (0 1j+l)“‘ math point a
= B0 g nloHon bet 2 the jurcHonvalu at e oy o

| _ I@w\i_;-ﬂ and j and Meretow ic  callod ﬂ“‘MmW
S &r @ ¢ caled Cchmid oxpliat  {o mula  which _Ie_yali

____‘__m1&_50_'_ _0 <X € Uy o

e ———tr— _

=, I jurh(‘ulm\ r‘cuq twhen -( X i !'1 @ becomay |

__U_bjj;_;_ LL'«H.; i L’i--u'. ~@ ]

2

b\omn ay Eeqclm-— Sci\h'\'ldb rpcu'rrpnu

—— e

fPlQ’ncm

]

e

Q‘ F\nol u ’H\f :dlll@_“%h_gjx_ tj Ethhﬁ 9 He Parabolic Ef
- __% _and i‘n:.\boua_rug. Cmduﬁaw; 4lo,t)0:

u(?,t) and ul,0)= Gx- ) o o the point oot
\ﬁ“—\—:— POINT =
|

s ox &

’ e

k. _—!—! - (, a'-l i
9 ! "“—"—-;g\_ e




https://civinnovate.com/civil-engineering-notes/



Civinnovate

Discover, Learn, and Innovate in Civil Engineering

https://civinnovate.com/civil-engineering-notes/





