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(1) u(z,t) = f(x —ct) + glx+ct) ((z,t) € R?)
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00 00 chain rule O O

u(z,t) = f(x — ct)% (x—ct)+ 4 (z+ ct)% (x+ct) = flx —ct)(—c)+ ¢ (x+ct) ¢
= —cf'(x — ct) + cg'(x + ct),
up(z,t) = —cf"(z — ct)(—c) + cg”"(z + ct) - ¢
= (f"(x —ct)+ g"(x +ct)),
ug(x,t) = flle—ct)- 1+ g (x+ct)-1
= f'(x — ct) + ¢'(z + ct),
Upe (1, 1) = (2 —ct) + ¢"(x + ct)

oggopoog
@) Cl—Qutt(x,t) — wa(r,t) ((0,8) € RY).
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08 w:R23(z,t)—u(xt)eRO C200000c0000000000

E=x—ct, n=x+ct, ulz,t)=v(&n)

v(&,n) =u (#, 772_05) )
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x=rcosf, y=rsinb, u(zr,y)=ov(r0)
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Up = Ug Ty + UyYy.

000 z,=cosb,y,=sinfd 000000
Uy = Uy COS 0 + 1, sin 6.
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a+heQDO000000) fla+h)— f(e) 000000000 fla+h)— fla)= f/(a)h =
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F(t):= f(a+th) (te€][0,1])
00000F(0)=f(a), F(1)=f(e+h) 0D00O00ODO
fla+h) = f(a) = F(1) = F(0).
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F(t) = 5 flat th) = F'e(0)¢(1) = Fla+ th)h =V f(at th) - h.
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F'(0)= —f(a+th)] = f'(a)h=Vf(a)-h.
dt o
O0000«DOOD0DOOfO hDDDDDDDDDDDDDg—i(a)DDDD

gobboo:-oogooo

%(a} - %f(a 4 th)

— f'(a)h = Vf(a)-h.
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dc € (a,b) st f(b) — f(a) = f'(c)(b—a).

god
[a,b] :={(1 —t)a+thte[0,1]},
(a,b) :=={(1 —t)a+th;te (0,1)}.
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OO0 h:=b—a, F(t):=f(a+th) (teR)00O00O

f() = fla) = F(1) = F(0), F'(t) = f'(a+th)h.
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e (0,1) st. F(1)—F0)=F(6)-1.
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f(b) = f(a) = f'(a+ 6h)h.
c:=a+60h00000cé€ (a,0) 00 f(b) — f(a) = f'(c)(b—a). m



